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1. The GTAP model and simulations

1.1. The GTAP model: overview

GTAP is a multi-region CGE model designed for comparative-static analysis of trade
policy issues. The version of the model used in this study is as documented in Hertel (1996) with
some additional equations and variables described in Appendix A of Adams, Huff, McDougal,
Pearson and Powell (1996). Our version distinguishes the 11 regions shown in Table 1, and the 50
single-product sectors shown in Table 2. In addition to the 50 sectors there are three other agents
in each region: a capital creator, a household and the government.

GTAP determines regional supplies and demands of goods and services through optimising
behaviour of agents in competitive markets. Optimising behaviour also determines sector
demands for primary factors, i.e., labour, capital and land. In each region there is one type of
labour and a single, homogenous capital good. In the closure of the model used in this study, total
supplies of labour and land are fixed for each region, while capital can cross regional borders to
equalise percentage changes in rates of return.

The modelling of each regional economy in GTAP is based on ORANI, a single region
model of Australia (Dixon, Parmenter, Sutton and Vincent, 1982). However, unlike ORANI,
GTAP models inter-regional linkages arising from the flows of tradables and of capital. In doing
so it ensures that each region’s total exports equal total imports of these goods by other regions.

1.2. Theory

The basic theoretical assumptions made in GTAP are as follows.

 Markets

Demand equals supply in all markets. Each market is assumed to be competitive, implying
equality between the price received by the producer and the producer’s marginal cost. Regional
governments intervene in their own markets by imposing taxes and subsidies on commodities and
primary factors, thus driving wedges between prices paid by purchasers and prices received by
producers.

In markets for traded commodities, buyers differentiate between domestically produced
products and imported products with the same name.1 Product differentiation is also allowed
between imports by region of origin. This allows for two-way trade across regions in each
tradable product.

Input demands for production of commodities

Two broad categories of inputs to production are recognised: intermediate inputs and
primary factors. In every region, each sector is assumed to choose the mix of inputs to minimise
total cost for a given level of output. Sectors are constrained in their choice of inputs by a three-
level nested production technology. At the first level, intermediate-input bundles and primary-
factor bundles are used in fixed proportions. At the second level, intermediate input bundles are
formed as combinations of imported bundles and domestic goods with the same name, and
primary-factor bundles are formed as combinations of labour, capital and land. In both cases the
aggregator function has a Constant Elasticity of Substitution (CES) form. At the third level,
imported bundles are formed as CES combinations of imported goods with the same name from
each region.

                                                       
1 Allowing for the possibility that imported products may not be perfectly substitutable for the corresponding
domestic product is an idea first put forward in Armington (1969).
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 Household demands

Each region has a single representative household. Aggregate household expenditure is
determined as a constant share of total regional income (household consumption plus government
expenditure plus national savings). The household buys bundles of commodities to maximise
utility subject to its expenditure constraint.2 The bundles are CES combinations of domestic goods
and import bundles, with the import bundles being CES aggregations of imports from each region.

 Demands for inputs to capital creation and the determination of investment

The cost-minimising capital creator in each region combines inputs to assemble units of
capital, subject to a nested production technology similar to that facing each sector for current
production. The only difference is that the capital creator does not use primary factors. The use of
primary factors in capital creation is recognised indirectly through inputs of commodities to
capital construction.

Investment in each region is financed from a global pool of savings. Each region
contributes a fixed proportion of its income to the savings pool. In standard GTAP, there are two
alternative ways that this pool is allocated to investment in each region. The first makes
investment in each region a fixed proportion of the overall size of the pool. Thus if the pool
increases by 10 per cent, investment in each region increases by 10 per cent. The second relates
investment allocation to relative rates of return. Regions that experience increases in their rate of
return relative to the global average will receive increased shares of the investment budget,
whereas regions experiencing reductions in their rate of return relative to the global average will
receive reduced shares

 Government demands for commodities

The share of aggregate government expenditure in each region’s income is held fixed.
Government expenditure is allocated across commodities by a Cobb-Douglas distribution. The
allocation of total expenditure on each good to domestically produced and imported versions is
based on the same nesting scheme used to allocate total household expenditure on each good.

1.3. Data base

The GTAP data base comprises: input/output data for each region; bilateral trade data
derived from United Nations trade statistics; and support and protection data derived from a
number of sources. The simulation reported in this study is based on version 4 of the database, as
described in McDougall (1998).

The levels of import protection in AFTA countries imposed on imports from other AFTA
nations are summarised in Table 3. This table shows for each commodity, trade-weighted
averages of bilateral ad valorem import tariffs (and tariff equivalents of bilateral non-tariff
barriers) levied on imports from AFTA countries.3 Note that the GTAP data do not include
protection data for services. The final column shows, for each commodity, the average ad valorem
tariff rate across all AFTA regions on imports from the AFTA region.

Merchandise trade patterns prior to AFTA liberalisation are summarised in Tables 4 and 5.
Table 4 shows the commodity composition of each region’s exports (fob prices) to the AFTA
region. For example, of Thailand’s total exports to AFTA countries, 22.1 per cent is of electronic
equipment (40 ele). Table 5 shows the commodity composition of each region’s imports (cif
prices) from the AFTA region. For example, in Thailand’s total imports from AFTA countries,
10.3 per cent is of Petroleum, coal products (32 p_c).

                                                       
2 GTAP represents consumer demands using the Constant Difference Elasticity implicit expenditure function.
3 The rates of protection in Table 3 are averages of bilateral rates.
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1.4. Setting up the GTAP simulation

The GTAP simulation involved complete removal of all ad valorem import tariffs and tariff
equivalents of bilateral non-tariff barriers on AFTA-sourced imports in each AFTA country.4

Import protection between non-AFTA regions and AFTA is maintained.

Because capital is mobile across each region, we describe our simulation as long-run. All
results are expressed in terms of percentage changes from control in a year sufficiently far into the
future to allow capital to be installed, and to allow old capital to depreciate in response to AFTA-
trade liberalisation. In addition to the assumption of capital mobility we made the following
assumptions about factor markets and macro behaviour:

•  changes in the global rate of return ensure that the global stock of capital is unaffected by the
tariff shocks;

•  changes in expected rates of return (i.e. rates of return expected in the post-solution year) are
equalised, and move together to ensure that the weighted sum of changes in each region’s
investment (i.e. global investment) matches the change in global savings; and

•  aggregate employment of labour and of land is fixed in each region.5

1.5. Results of the GTAP simulation

Table 6 reports the effects of the AFTA shocks on selected macroeconomic variables.
Table 7 reports some data and intermediate calculations used to explain the main results. In the
next part of the section, we give an overview of the projections in Table 6, before turning to a
more detailed explanation. The sectoral results in Table 8, which gives percentage deviations in
the output of industries in each region, are discussed at the end of this section.

Overview of macro results

As shown in rows 8 and 9 of Table 6, real GDP increases in all AFTA nations as a result of
the liberalisation.6 Malaysia and Singapore are projected to experience the largest percentage
increases in real GDP, while, of the AFTA countries, Indonesia is projected to experience the
smallest increase. Real GDP (market prices) increases by 3.1 per cent in Thailand. The real-GDP
gains from trade liberalisation tend to favour regions that are the most open to trade between
AFTA countries. Another favourable factor is a high pre-liberalisation level of protection
directed, in part, to investment-oriented sectors. As explained below, removing protection on
capital imports has a strong beneficial effect on real GDP via downward pressure on real capital
rentals. The regions that gain least in terms of real GDP are the non-AFTA regions, which do not
liberalise.

Projections for the terms of trade are given in row 6 of Table 6. Here, the regional pattern
favours Singapore and Indonesia. The terms of trade improve in these countries, in part, because
of strong increases in AFTA demand for their products. For Singapore, the terms-of-trade
improvement stems mainly from increased demand from other AFTA regions for electronic
equipment, other machinery and equipment and trade services. For Indonesia, the improvement
stems mainly from increased demand for oil and wood products. The regions that experience

                                                       
4 From now on, whenever we use the term “tariff” we mean both tariffs and tariff equivalents of other trade
barriers.
5 GTAP allows other assumptions about factor markets and macro behavior to that used here. Each set of
assumptions describe a closure of the model. The standard GTAP closure is a short-run closure in which each
region’s endowments of capital, labor and land are held fixed.
6 There are two concepts of GDP in the GTAP model. Changes in real GDP (market prices) are share-weighted
sums of changes in the quantities of labor, capital and land, and of changes in real indirect taxes (net of subsidies).
Changes in real GDP (factor cost) exclude changes in indirect taxes (net of subsidies). We report results for both
concepts.
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terms-of-trade decline do so mainly because non-AFTA countries (where real activity generally
falls slightly because of AFTA liberalisation) are over represented as a destination for their
exports.

Rows 12 and 13 of Table 6 show the trade-enhancing effects in each AFTA region of tariff
reductions. All AFTA regions are projected to experience large increases in trade volumes, with
the greatest increases occurring in regions with the highest initial levels of protection on imports
from AFTA countries.

1.6. Macro effects in detail

We begin with projections for real factor prices. Changes in relative factor prices explain
changes in labour/capital ratios, and, given fixed employment and land, changes in capital stocks
and in real GDP. We then explain projections for the terms of trade, for real domestic expenditure,
and for trade volumes.

Real rental price of capital

Projected changes in rental prices of capital are given in row 1 of Table 6. Changes in real
rental prices can be deduced by subtracting the numbers in row 4, which show projected changes
in the average price of primary factors, from the numbers in row 1.7 In all AFTA regions, capital
rentals fall relative to the general price of output. The largest falls occur in Vietnam (7.7 per cent),
Singapore (3.2 per cent) and Malaysia (3.1 per cent). In Thailand, the real capital rental falls by
1.7 per cent.

To understand these projections, first note that the real rental price of capital can be
expressed as the product of two ratios: the ratio of the rental price of capital to the market-price
GDP deflator, and the ratio of the market-price GDP deflator to the factor-cost GDP deflator:

)(

)(

)(

)(

)(

)(

rPFACTOR

rPGDP

rPGDP

rRENTAL

rPFACTOR

rRENTAL ×= (1),

where the notation is obvious. In percentage change terms, we can re-write (1) as:

))()(())()(())()(( rpfactorrpgdprpdgdprrentalrpfactorrrental −+−=− (2),

where variables lower-case letters indicate percentage changes. Equation (2) says that the
percentage change in the real rental price of capital is the sum of the percentage changes in the
ratio of the rental price of capital to the market-price GDP deflator and in the ratio of the market-
price GDP deflator to the factor-cost GDP deflator.

In our simulations, percentage changes in the ratio of the market-price GDP deflator to the
factor-cost GDP deflator  reflect, in the main, the direct impact of the cuts in tariff rates. Thus, as
can be seen by comparing row 4 with row 5 in Table 6, (pgdp(r)-pfactor(r)) is negative for all
AFTA countries [1.3 per cent (Thailand), 3.6 per cent (Malaysia), 1.6 per cent (Singapore), 0.2
per cent (Indonesia), 2.4 per cent (Philippines) and 10 per cent (Vietnam)]. The falls are largest in
countries which have high shares of AFTA-sourced imports in total imports and where tariff rates
on AFTA imports are initially high (see rows 2 and 4 in Table 7).

To understand the percentage change in the in the ratio of the rental price of capital to the
market-price GDP deflator (rental(r)-pgdp(r)), note that the rental price of capital is the

                                                       
7 The average price of primary factors is equivalent to the factor-cost GDP price deflator. The real capital rental is
defined here as the ratio of the nominal rental to the factor-cost GDP price deflator. Percentage changes in market-
price GDP deflators are shown in row 5 of Table 6. The percentage change in the market-price GDP deflator is a
weighted average of the percentage change in the factor-cost GDP deflator and of the percentage changes in the
products of ad valorem tax rates and the before-tax prices to which those taxes apply. The weights are the shares
of factors and taxes in the value of market-price GDP.
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numerator in the calculation of rate of return. In our long-run simulation, rates of return across
regions move together. The percentage change in the global rate of return turns out to be small
(less than 0.1 per cent)8, and so the rental price of capital in each region is effectively indexed to
the price of investment (the rate-of-return denominator). In other words,

)()( rpinvrrental = (3),

and so

))()(())()(( rpgdprpinvrpgdprrental −=− (4).

There are two main mechanisms via which tariff cuts reduce the ratio of the price of
investment to the market-price GDP price deflator (equivalently, in our long-run simulation, the
ratio of the rental on capital to the market-price GDP deflator). The first is via the direct effects of
the tariff cuts on the duty-paid prices of imported inputs to investment. The second is via a
reduction in the average cif-price of imported capital goods relative to the GDP deflator (referred
to as the terms of trade effect).9

The direct-tariff effect is strongest in regions where investment is intensive in AFTA-
imports that are subject, initially, to high tariffs. Data in rows 1 and 2 of Table 7 allow us to
calculate the initial AFTA-import intensities of investment. For example, in Thailand, imports
from AFTA comprise (0.117*42.1) = 4.9 per cent of the total cost of investment. Row 4 shows the
initial average ad valorem rates of tariff on imports from AFTA. The average rate on AFTA
imports in Thailand is 42.1 per cent. From these data we can calculate estimates of the immediate
impacts of the tariff cuts on the cost of investment. In Thailand, the immediate effect will be to
reduce the cost of investment by (0.421*0.117*11.9) = 0.6 per cent. In other AFTA regions, the
immediate effects on investment prices are: -0.8 per cent (Malaysia), -0.2 per cent (Singapore), -
0.1 per cent (Indonesia), -1.2 per cent (Philippines) and –2.0 per cent (Vietnam).

In Thailand and the Philippines, the change in the ratio of the rental price of capital to the
market-price GDP deflator reflects, in the main, the direct-tariff effect. In these countries, the
terms of trade effect is relatively small, as suggested by the results for the terms of trade in row 6
of Table 6. In other regions, the change in the ratio of the rental price of capital to the market-
price GDP deflator reflects a combination of the two effects. In Malaysia, the terms of trade effect
offsets the direct-tariff effect. In Singapore and Indonesia, the terms-of trade effect reinforces the
direct-tariff effect.

In summary, we explain the percentage change in the real rental on capital (the ratio of the
rental price of capital to the factor-cost GDP deflator) as the sum of percentage changes in the
ratio of the price of investment to the market-price GDP deflator and in the ratio of the market-
price GDP deflator to the factor-cost GDP deflator (equations (2) combined with equation (4)).
Percentage changes in the ratio of the market-price GDP deflator to the factor-cost GDP deflator
are negative in all AFTA countries. Percentage changes in the ratio of the price of investment to
the market-price GDP deflator reflect the direct impacts of the tariff cuts on the cost of investment
and the effects of changes in the terms of trade. An improvement in the terms of trade tends to
reduce the cost of investment relative to the GDP deflator, while a terms of trade deterioration
tends to increase the cost of investment relative to the GDP deflator.

                                                       
8 Recall, that the global rate of return adjusts to ensure that the global stock of capital is unaffected by the tariff
shocks.
9 A fall in the average cif price of imported capital goods relative to the market-price GDP deflator will, in most
cases, be associated with a terms-of-trade improvement. A terms-of-trade improvement reduces the price of total
domestic expenditure (which includes imports but not exports) relative to the price of output (which includes
exports but not imports). However, since imports of capital goods are only a part of total imports, not all terms-of-
trade improvements will lead to a fall in the price of imported capital goods relative to the GDP deflator.
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Real wage rates

Deducting row 3 from row 4 in Table 6 gives GTAP’s projections of changes in real wage
rates.10 In all AFTA regions trade liberalisation leads to higher real wage rates. The largest
increases rises occur in Malaysia and Singapore (4.0 per cent). In Thailand, the real wage rate
increases by 2.4 per cent.

In CGE models like GTAP and CAMGEM, there is a strong relationship between the real
wage and real price of capital implied from the Factor Price Frontier (FPF).11. The FPF is a
relationship between marginal products, showing the most efficient marginal product of one factor
for any given level of the other. Using data for a region, the elasticity of the marginal product of
labour (capital) with respect to the marginal product of capital (labour) can be expressed as minus
the ratio of the capital (labour) component to the labour (capital) component for the region. In
algebraic terms,

KL mp
L

K
mp ×−= (5),

where Lmp  and Kmp  are percentage changes in the marginal products of labour and capital, and
K/L is the ratio of capital to labour. Under perfect competition, we can substitute the percentage
changes in real capital rental and in real wage rate for the percentage changes in marginal
products of capital and labour to give

))()(())()(( rpfactorrrental
L

K
rpfactorrwage −×−=− (6).

Initial values for the ratios of absolute factor payments (K/L) are given in row 5 of Table 7.
These show that the responsiveness of real wages to a 1 per cent change in real rental, all else
unchanged, will be greatest in Thailand, Malaysia and Singapore. In these regions wages are
relatively low, and hence the ratio of factor payments is high. In developed regions, the situation
is reversed: comparatively high wages mean that the ratio of factor payments (K/L) is low.

The data in Table 7 combined with the model’s projections for real capital rentals explain
projected changes in real wage rates to a good approximation in most regions. In some cases,
however, the approximation is quite poor. Thailand is one such example. Given the high ratio of
factor payments in Thailand, we would have expected a real wage increase of about 3.5 per cent
in response to the 1.7 per cent decline in real capital rental. Instead, the projected real wage rate
increase is (2.6-0.2) = 2.4 per cent.

There are two reasons why (6) may fail to adequately explain the projected change in real
wage for a given change in real capital rental: changes in real land rentals; and changes in
elasticity values (i.e., K/L) as each economy adjusts to the cuts in tariffs. The effects of changes in
real land rentals are especially important for Thailand and Vietnam. In Thailand, AFTA trade
liberalisation increases the real rental on land by (10.1-0.2) = 9.9 per cent (compare row 2 with
row 4 in Table 6). In Vietnam, the real land rental increases by (24.1-7.4) = 16.7 per cent. Both
countries have relatively large agricultural sectors that supply substantial quantities of primary
and secondary agricultural products to other AFTA countries. To the extent that these imports
face tariffs, liberalisation leads to increased demand for Thailand and Vietnam agricultural
production. Land prices rise accordingly. Increased land prices absorb some of the benefits of
lower real capital rentals that otherwise would have fed into higher real wages.

                                                       
10 The real wage is defined here as the ratio of the labour wage rate to the factor-cost GDP price deflator.
11 The FPF relates to constant-returns-to-scale, two-factor models. In GTAP there is a third factor, land. However,
for most purposes it can be ignored due to its small share in each region’s total value added.
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Capital and real GDP

The CES specification for primary factor demands in GTAP implies that the percentage
change in the ratio of capital rental to wage rate, can be expressed as the reciprocal of the average
capital/labour substitution elasticity times the percentage change in the labour-capital ratio. In
other words:

))()(()()()( rwagerrentalrrlrk KL −×−=− σ (7),

where k(r) and l(r) are percentage changes in capital and labour in region r, and )(rKLσ  is the
capital/labour substitution elasticity. Initial values for )(rKLσ  are given in row 6 of Table 7.
These were calculated as share-weighted sums of industry-specific elasticities, with the shares
being shares in total value added. By using these values, and noting that l(r) = 0 for all r, we
obtain changes in capital, which agree closely with the projections in row 7 of Table 6.

Having explained the change in capital stock in each region we have also explained the
change in real GDP at factor cost, since the latter is a weighted average of the changes in factor
inputs (usages of labour and land are held fixed in this long-run simulation). We report
projections for factor-cost real GDP in row 8 of Table 6. In row 9, we report changes in real GDP
at market prices. Changes in real market-price GDP are related to changes in factor-cost real GDP
by the addition of real collection of indirect taxes net of subsidies. Thus comparing the numbers in
row 8 with the numbers in row 9 shows the contribution of real indirect taxes net of subsidies to
the percentage change in market-price real GDP.

Terms of trade

Projected impacts on each region’s terms of trade are given in row 6 of Table 6. To
understand these results we adopt the approach suggested in McDougall (1993), and decompose
the percentage change in terms of trade in each region into three parts: the world price effect, the
export price effect and the import price effect.

The decomposition begins with an expression for the percentage change in region r’s terms
of trade:

),(),()( rpmrpxrtot •−•= (8),

where ),( rpx •  is the percentage change in the average price (fob) received for exports and
),( rpm •  is the percentage change in the average price (cif) paid for imports. The two variables on

the right hand side of (1) are defined as:

∑
=

=•
50

1

),(),(),(
i

ripxriSXrpx (9),

∑
=

=•
50

1

),(),(),(
i

ripmriSMrpm (10),

where ),( riSX  and ),( riSM  are export and import shares of commodity i in region r, and
),( ripx  and ),( ripm  are the export (fob) and import (cif) prices of i in r. Substituting (9) and

(10) into (8) and then manipulating yields:

tot(r) = { }∑ −−−
i

ciffob pwipwriSMpwipwriSX ))()(,())()(,(

∑ −+
i

fob ipwripxriSX ))(),((),(
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∑ −−
i

cif ipwripmriSM ))(),((),( (11),

where: pw is an index of average world prices, )(ipw fob  is the average world fob price of i; and
)(ipwcif  is the average cif price of i. If )(ipw fob  = )(ipwcif  = pw(i) for all i12, then we obtain

McDougall’s decomposition:

tot(r) = ))(()),(),((∑ −−
i

pwipwriSMriSX (World price effect)

∑ −+
i

ipwripxriSX ))(),((),( (Export price effect)

∑ −−
i

ipwripmriSM ))(),((),( (Import price effect) (12).

The world price effect is the sum over all traded commodities of the product of region r’s
net trade share for commodity i and the change in world price of i relative to an average of world
prices ( pw ). Thus, if on average region r is a net exporter of commodities for which trade-
liberalisation means higher world prices, then the world price effect for r will be positive.

The export price effect is an export-share weighted sum of changes in the ratio of region r’s
export price for commodity i to the average world price of i. The import price effect is an import-
share weighted sum of changes in the ratio of the region-specific import price for i to the average
world price. Both effects arise because of the assumption of imperfect substitutability between
imports of the same good from different sources. Hence, they depend crucially on values assigned
for the “Armington” elasticities of substitution between supplies of commodities from different
regional sources.13 If there was perfect substitution, then both effects would be zero.

The results of the decomposition for each region’s terms of trade are given in Table 9. In
most cases the export-price effect dominates.

In this simulation, among the many factors determining the size of SX(i,r) ))(),(( ipwripx −
for AFTA country r, the most important appear to be: (a) the initial bilateral-structure of tariff
rates; (b) the degree to which countries outside of AFTA compete with region r on markets for
commodity i; and (c) the extent to which countries outside of AFTA are a destination for i from r.
Take for example, r = Thailand and i = Machinery & equipment, other (41 ome). According to the
initial database, ),( ThailandomeSX  = 0.15 (i.e. 15 per cent), with around 80 per cent of these
exports sold to regions outside of the AFTA group. Activity in these markets is suppressed by
AFTA liberalisation. This leads to a lower world price for ome produced in Thailand, and hence
to a relatively large negative outcome for ))(),()(,( ipwripxriSX − , i = ome and r = Thailand

Commodity specific values for the Export price effect on the terms of trade in each AFTA
regions are given in Table 10. Thailand’s main export products (in terms of value) are Electronic
equipment (40 ele), Machinery equipment, other (41 ome) and Trade & transport services (47 t_t).
The main markets for these products are outside of AFTA where activity is suppressed by AFTA
liberalisation. This leads to the relatively large negative values for ))(),()(,( ipwripxriSX − , i =
ele, ome, t_t and r = Thailand, shown in Table 10.

                                                       
12 This assumes that the cost of transport, which is the difference between the fob and cif price of i, is a negligible
share of the cif price. For some commodities this is not the case, thus the equation which follows is only an
approximation.
13 The values of the Armington elasticities for substitution between domestic goods and aggregated imports vary
across commodities but not regions. Their values lie mostly between 1.9 and 3.0. The values of the elasticities for
substitution among imports from different sources are twice those of the domestic/import elasticities.
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Real domestic final demand, Real domestic saving and Trade volumes

Projected changes in real private and government consumption are shown in rows 10 and
11 of Table 6. In these simulations, the shares of aggregate private consumption expenditure and
of aggregate government consumption expenditures in aggregate regional income are held fixed.
This implies, in algebraic terms, that:

)()()( rvincrvgovconrvprivcon == (13),

where vpricon(r), vgovcon(r) and vinc(r) are percentage changes in the value of private
consumption expenditure in region r, of government consumption expenditure in region r, and of
regional income in region r. To an adequate approximation, regional income moves with the value
of market-price GDP. Thus, we can write as a generalisation that:

)()()()( rvgdprvincrvgovconrvprivcon === (14),

where vgdp(r) is the percentage change in the value of GDP in region r.

The percentage change in a value equals the sum of percentage changes in the
corresponding price and volume. Accordingly, we can rewrite (14), using obvious notation, as:

)()()()( rqgdprpgdprqprivconrpprivcon +=+ (15a) and

)()()()( rqgdprpgdprqgovconrpgovcon +=+ (15b).

Rearranging gives

)())()(()( rqgdprpprivconrpgdprqprivcon +−= (16a) and

)())()(()( rqgdprpgovconrpgdprqgovcon +−= (16b).

On the right hand side of (16a), the term in parenthesis is the percentage change in the ratio
of the market-price GDP deflator to the private consumption deflator. The corresponding term on
the right hand side of (16b) is the percentage change in the ratio of the market-price GDP deflator
to the government consumption deflator. As discussed in our explanation of the real rental price
of capital, percentage changes in both price ratios reflect changes in the terms of trade and the
comparative importance of heavily protected imports from AFTA countries in the respective
expenditure aggregates. For Thailand, the percentage change in terms of trade is small and
consequently unimportant. Private consumption is much more AFTA-import intensive than is
government consumption. Thus when tariffs on AFTA imports are cut, (pgdp-pprivcon) falls by
less than (pgdp-pgovcon), allowing real private consumption to increase by more than real
government consumption (2.5 per cent c.f. 1.1 per cent). Real private and public consumption
both increase by less than real GDP (qgdp, up 3.1 per cent), because the AFTA-import intensities
of both forms of final expenditure are significantly less than the AFTA-import intensity of the
other form of final demand, investment. Contrast this with Singapore, where real private
consumption increases by more than real GDP (7.4 per cent c.f. 4.9 per cent) and where real
government consumption increases by slightly less (4.6 per cent c.f. 4.9 per cent). The terms of
trade in Singapore increases by 1.1 per cent. This alone would allow increases in the ratios of the
GDP price to private consumption price and of the GDP price to public consumption price. In
Singapore, private consumption is much more AFTA-import intensive than is government
consumption. Thus, for private consumption, cutting tariffs on AFTA imports reinforces the terms
of trade effect leading to a substantial increase in real private consumption relative to real GDP.
However, for public consumption, cutting tariffs on AFTA imports tends to offset the terms of
trade effect leading to little change in real public consumption relative to real GDP.
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Projected changes in real GDP and in real private consumption and public consumption,
imply changes in real domestic savings (see row 16 of Table 6). It is assumed that the percentage
change in real investment equals the percent change in capital stock in each region in each region
(see rows 7 and 12 of Table 6). Given the projected outcomes for real domestic savings and real
investment, we can infer the necessary changes in the net volume of trade (X-M). For Thailand,
real domestic saving increases by less than real investment, implying that the net volume of trade
must move towards deficit.14. A 6.9 per cent increase in the volume of exports and a 7.1 per cent
increase in the volume of imports achieve this. In Malaysia, real domestic saving increases by
much less than real investment, implying, relative to Thailand, a larger shift towards deficit in the
net volume of trade. This is achieved by an increase of 9.9 per cent in the volume of exports and
an increase of 11.2 per cent in the volume of imports. The gap between the percentage changes in
export and import volumes in Malaysia seems large compared to the corresponding gap for
Thailand. This is explained by differences in initial trade-account balances implied by the GTAP
database. Initially, Thailand has a trade account balance (i.e., the value of imports is greater than
the value of exports), while Malaysia has a trade account surplus. Thus the necessary change in
(X-M) for Thailand can be achieved by a significantly smaller gap between the percentage
changes in export and import volumes than is required for Malaysia.

Percentage changes in import volumes are shown in row 14 of Table 6. These changes
reflect three main factors: (a) changes in relative domestic/import prices due to the direct effects
of the tariff cuts; (b) changes in the import-intensive components of domestic demand; and (c)
changes in each region’s real exchange rate. The impact on imports of (a) is unambiguous in sign.
In most regions, the import-intensive components of demand are investment related. In these
simulations real investment increases by more than real GDP in each region. Thus in most AFTA-
regions the effects of (b) reinforce those of (a).

The final factor is changes in real exchange rates.15 A change in the real exchange rate is
the mechanism via which the balance of trade (X-M) adjusts to the necessary outcome. An
appreciation of the real exchange rate indicates an increase in domestic costs of production
relative to costs of production elsewhere, suggesting a decline in competitiveness of local
producers relative to foreign producers. A depreciation of the real exchange rate suggests an
improvement in competitiveness. A decline in competitiveness reduces export volumes and
increases import volumes.

In most of the AFTA regions, factors (a) and (b) alone would not achieve the necessary
outcome for the net volume of trade. Thus adjustments of the real exchange rate are necessary
(see row 15 of Table 6). For Thailand, there is only a small real appreciation. It appears that direct
effects of the tariff cuts on the costs of exporting industries impart enough of an improvement in
their competitiveness to achieve the necessary impact on (X-M), given the impacts of factors (a)
and (b). By contrast, in Singapore a large real appreciation is required. This suggests that the
immediate cost benefits of tariff cuts on exports are large compared to the stimuli to imports of
factors (a) and (b). Indeed, too large, so that a relatively large real appreciation of the exchange
rate is necessary to achieve the required change in (X-M).

1.7. Effects on Industry Sectors

Table 8 shows GTAP’s projections of the percentage change in industry outputs in each
region due to AFTA trade liberalisation.

                                                       
14 Equivalently, implying that some of the additional investment must be financed from overseas saving. This
implies that the capital account in the balance of payments must move towards surplus. In this model, movements
in the capital account balance must offset movements in the trade-account balance.
15 Our definition of the real exchange rate for region r is the factor-cost GDP deflator in r relative to a trade-
weighted average of factor-cost GDP deflators in r’s trading partners.
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The projected effects of AFTA liberalisation on the service industries (industries 43 to 50)
in each region are positive and in line with the effects on real final domestic demand (see rows 10,
11 and 12 of Table 6). This stems from the non-traded nature of service industries and their
reliance on domestic demand. In Thailand,

•  the output of 50 Dwellings increases by 3.0 per cent, reflecting a 2.5 per cent increase in real
private consumption (Table 6) combined with an expenditure elasticity of about 1.2.

•  the output of 49 Public services increases by just 0.6 per cent. Public services are sold
mainly to government consumption (roughly 55 per cent of total sales) and  to private
consumption (31 per cent of total sales). Government consumption of public services rises by
0.3 per cent, significantly less than the overall increase in real government consumption (see
row 11 of Table 6). This is because the price of government services rises relative to the
average price of government purchases. Production of government services is dominated by
labour, the cost of which increases significantly (see row 3 of Table 6).

•  production of 48 Financial, other private services increases by 3.2 per cent. This is very
close to the increase in real GDP (see row 9 of Table 6), reflecting the widespread nature of
sales from this industry.

•  sales of 47 Trade & transport services increase by 2.8 per cent. This industry is more trade-
exposed than other service sectors through the provision of international transport services.
However, its trade exposure is still small compared to its reliance on domestic sales. Thus its
output increases in line with the stimulus to the domestic demand.

•  production of 46 Construction increases by 5.2 per cent. This is inline with the increase in
real aggregate investment (see row 12 of Table 6).

•  sales of the utilities (43 Electricity, 44 Gas distribution and 45 Water distribution) increase
in line with the stimulus to the economy generally as measured by the increase in real GDP.
Production of water services increases by less than that of electricity and gas services,
because of greater reliance on private and government consumption (which are stimulated
less than the economy generally).

The effects of liberalisation on other sectors vary across regions. The mechanisms,
however, are fairly straightforward, depending primarily on the extent to which the liberalisation
exposes the sectors to additional import competition and on their export orientation.

For the AFTA countries, the sectors that gain most from tariff liberalisation are those
oriented most towards exports to AFTA, where import tariffs are cut and where activity is most
stimulated. In Thailand, good examples are: 3 Cereal grains, other, 34 Mineral products, other,
35 Ferrous metals, 36 Metals, other, 40 Machinery and equipment, other.

The sectors that contract most due to the liberalisation are those facing strong import
competition with initially high tariff rates. In Thailand, good examples can be food in the primary
and processed agricultural groups of industries.
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Table 1: Regional Aggregation of GTAP Used for this Report

Identifier Countries in Region

1. Thailand Thailand
2. Malaysia Malaysia
3. Singapore Singapore
4. Indonesia Indonesia
5. Philippines Philippines
6. Vietnam Vietnam
7. Japan Japan
8. China_Hong China (mainland) and Hong Kong
9. EU European Union (Europe)
10. USA_Can United States and Canada
11. ROW Rest of the World (rest of Asia, India, Mexico, Central America, Caribbean,

South America, Africa, Australia and New Zealand



15

Table 2: Sectoral Aggregation of GTAP Used for this Report

Identifier Sectors in Region Identifier Sectors in Region

1 pdr Paddy rice 31 ppp Paper products and publishing
2 wht Wheat 32 p_c Petroleum and coal products
3 gro Cereal grains, other 33 crp Chemical products
4 v_f Vegetables, fruit, nuts 34 nmm Mineral products, other
5 osd Oilseeds 35 i_s Ferrous metals
6 c_b Sugar cane, sugar beet 36 nfm Metals, other
7 pfb Plant-based fibres 37 fmp Metal products
8 ocr Crops, other 38 mvh Motor vehicles and parts
9 ctl Cattle, sheep, goats, horses 39 otn Transport equipment, other
10 oap Animal products, other 40 ele Electronic equipment
11 rmk Raw milk 41 ome Machinery & equipment, other
12 wol Wool, silk-worm cocoons 42 omf Manufactures, other
13 for Forestry 43 ely Electricity
14 fsh Fishing 44 gdt Gas distribution
15 col Coal 45 wtr Water distribution
16 oil Oil 46 cns Construction
17 gas Gas 47 t_t Trade & transport services
18 omn Minerals, other 48 osp Financial, other private services
19 cmt Cattle, sheep etc. products 49 osg Public services
20 omt Meat products, other 50 dwe Dwellings
21 vol Vegetable oils and fats
22 mil Dairy products
23 pcr Processed rice
24 sgr Raw and refined sugar
25 ofd Food products, other
26 b_t Beverages and tobacco products
27 tex Textiles
28 wap Wearing apparel
29 lea Leather products
30 lum Wood products
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Table 3: Average Tariff Rates on Imports from AFTA Countries

(ad valorem (%) tariff rates by commodity and levying country on AFTA imports)

Commodity Thailand Malaysia Singapore Indonesia Philippines Vietnam Average

1 pdr 0 0 14 5 0 0 5
2 wht 0 0 6 0 59 0 1
3. gro 195 195 16 4 195 9 153
4 v_f 43 13 10 10 14 24 11
5 osd 42 17 19 24 0 7 19
6 c_b 40 52 6 5 0 7 2
7 pfb 17 2 18 4 0 0 4
8 ocr 28 4 13 7 30 2 11
9 ctl 5 0 27 0 0 0 1
10 oap 2 8 27 5 30 4 26
11 rmk 0 0 0 0 0 0 0
12 wol 32 2 29 5 21 7 24
13 for 1 26 0 0 0 10 5
14 fsh 44 0 1 11 2 13 4
15 col 1 5 0 5 0 2 2
16 oil 0 5 0 2 0 1 0
17 gas 0 13 0 5 0 1 8
18 omn 4 3 0 4 2 1 1
19 cmt 96 96 8 5 96 19 46
20 omt 96 96 8 5 96 19 36
21 vol 26 3 24 3 30 17 19
22 mil 101 101 25 15 101 44 44
23 pcr 0 127 44 0 127 0 46
24 sgr 41 0 23 2 0 29 7
25 ofd 49 9 19 8 30 19 21
26 b_t 42 27 27 27 30 120 79
27 tex 24 19 0 16 22 20 13
28 wap 41 22 5 28 30 43 8
29 lea 21 20 1 1 20 15 5
30 lum 6 22 1 13 30 6 7
31 ppp 15 8 0 9 22 11 8
32 p_c 8 1 5 4 10 34 8
33 crp 17 11 8 8 28 5 12
34 nmm 20 18 0 6 29 24 12
35 i_s 11 6 0 6 18 3 5
36 nfm 10 6 0 8 29 0 5
37 fmp 24 13 0 13 28 12 10
38 mvh 42 25 2 28 17 36 25
39 otn 12 6 2 8 21 26 13
40 ele 9 10 0 4 20 7 4
41 ome 14 7 0 4 25 8 5
42 omf 30 10 0 17 27 11 5
43 ely 0 0 0 0 0 0 0
44 gdt 0 0 0 0 0 0 0
45 wtr 0 0 0 0 0 0 0
46 cns 0 0 0 0 0 0 0
47 t_t 0 0 0 0 0 0 0
48 osp 0 0 0 0 0 0 0
49 osg 0 0 0 0 0 0 0
50 dwe 0 0 0 0 0 0 0
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Table 4: Exports to AFTA Countries

(commodity composition of exports (fob prices) to AFTA countries)

Percentage shares in Exports to AFTA countries from:

Thailand Malaysia Singapore Indonesia Philippines Vietnam Non-AFTA

1 pdr 0.0 0.0 0.0 0.0 0.0 0.4 0.0
2 wht 0.0 0.0 0.0 0.0 0.0 0.0 0.4
3 gro 0.2 0.0 0.0 0.1 0.0 0.5 0.2
4 v_f 0.5 0.4 0.1 0.3 0.4 0.6 0.3
5 osd 0.1 0.0 0.0 0.1 0.0 8.2 0.2
6 c_b 0.6 0.0 0.0 0.0 0.0 0.0 0.1
7 pfb 0.0 0.0 0.0 0.0 0.0 0.1 0.6
8 ocr 3.1 0.5 0.2 6.3 1.2 17.4 0.3
9 ctl 0.0 0.0 0.0 0.0 0.0 0.0 0.1
10 oap 0.1 1.3 0.0 0.0 0.0 1.1 0.1
11 rmk 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 wol 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 for 0.0 0.4 0.0 0.2 0.0 0.6 0.1
14 fsh 0.4 0.1 0.0 0.6 0.0 1.2 0.1
15 col 0.0 0.0 0.0 1.9 0.0 0.3 0.0
16 oil 0.1 6.1 0.1 7.9 0.0 22.6 3.7
17 gas 0.6 0.0 0.4 0.0 0.2 0.0 0.1
18 omn 1.4 0.3 0.3 5.5 0.1 1.1 1.0
19 cmt 0.0 0.0 0.0 0.0 0.0 0.0 0.1
20 omt 0.2 0.7 0.1 0.4 0.1 0.0 0.1
21 vol 0.0 2.0 0.1 0.6 3.5 0.1 0.1
22 mil 0.1 0.2 0.0 0.0 0.0 0.0 0.5
23 pcr 5.3 0.0 0.0 0.0 0.0 15.2 0.1
24 sgr 3.3 0.2 0.0 0.1 0.1 0.0 0.2
25 ofd 4.3 1.5 0.9 2.1 1.6 5.4 1.2
26 b_t 0.3 0.2 1.3 0.2 0.1 0.0 0.6
27 tex 2.6 1.5 1.3 6.1 0.5 0.7 2.6
28 wap 1.9 0.6 0.1 1.7 0.4 1.3 0.3
29 lea 1.7 0.4 0.1 0.8 0.1 0.9 0.6
30 lum 0.3 3.6 0.2 3.5 0.6 1.7 0.3
31 ppp 1.1 1.1 1.8 4.3 0.5 0.1 1.6
32 p_c 1.1 1.9 12.6 3.8 1.3 0.0 1.0
33 crp 8.1 5.4 13.1 11.2 6.4 2.1 8.8
34 nmm 2.2 1.3 0.6 1.3 0.6 0.4 1.1
35 i_s 1.3 1.2 1.1 1.9 0.4 0.4 4.7
36 nfm 0.3 1.5 1.0 4.5 2.3 2.0 1.8
37 fmp 1.1 1.6 2.2 2.4 0.4 0.3 1.6
38 mvh 0.3 0.3 0.8 0.5 3.2 0.2 4.1
39 otn 1.8 1.1 1.7 3.4 1.7 0.2 3.3
40 ele 22.1 20.7 14.0 7.9 22.3 0.4 6.1
41 ome 26.7 35.1 39.9 9.8 32.3 3.5 32.4
42 omf 4.4 8.1 2.5 7.9 2.4 0.2 2.4
43 ely 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 gdt 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 wtr 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 cns 0.0 0.0 0.0 0.0 2.6 2.9 1.5
47 t_t 1.3 0.6 1.2 1.2 2.4 6.9 6.2
48 osp 1.1 0.3 1.4 1.5 11.0 0.4 6.9
49 osg 0.1 0.0 0.6 0.1 1.2 0.5 2.5
50 dwe 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 5: Imports from AFTA Countries

(commodity composition of AFTA region’s imports (cif prices)

Percentage shares in Imports from AFTA Countries to:

Thailand Malaysia Singapore Indonesia Philippines Vietnam Non-AFTA

1 pdr 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2 wht 0.0 0.0 0.0 0.1 0.0 0.0 0.0
3. gro 0.0 0.1 0.0 0.0 0.0 0.1 0.0
4 v_f 0.0 0.4 0.5 0.4 0.2 0.0 0.3
5 osd 0.0 0.1 0.1 0.9 0.2 0.0 0.0
6 c_b 0.0 0.0 0.0 0.1 0.9 0.4 0.3
7 pfb 0.0 0.0 0.0 0.1 0.0 0.0 0.0
8 ocr 0.3 1.8 2.5 0.3 0.6 0.8 3.3
9 ctl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 oap 0.1 0.0 1.0 0.1 0.0 0.0 0.0
11 rmk 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 wol 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 for 0.7 0.1 0.0 0.0 0.6 0.0 0.5
14 fsh 0.1 0.5 0.2 0.0 0.1 0.0 0.3
15 col 0.7 0.4 0.0 0.0 0.7 0.0 0.4
16 oil 8.6 0.0 3.8 2.8 2.4 0.1 2.4
17 gas 0.0 0.6 0.1 0.0 0.0 0.8 2.1
18 omn 0.4 0.4 0.9 1.0 7.1 0.3 1.4
19 cmt 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 omt 0.2 0.2 0.4 0.3 0.3 0.8 0.7
21 vol 0.4 0.3 1.3 2.4 0.5 1.7 2.0
22 mil 0.0 0.0 0.2 0.0 0.2 0.0 0.0
23 pcr 0.0 0.8 0.4 7.5 1.7 0.0 0.6
24 sgr 0.0 0.5 0.1 2.5 1.9 1.6 0.4
25 ofd 1.5 1.5 1.9 1.7 2.2 2.2 3.4
26 b_t 0.0 0.2 0.2 0.4 1.9 7.9 0.3
27 tex 1.1 2.4 1.6 1.7 3.8 4.7 2.2
28 wap 0.0 0.3 1.4 0.1 0.5 0.2 4.5
29 lea 0.2 0.2 0.8 0.6 0.4 0.3 2.4
30 lum 4.3 0.8 1.7 0.2 1.8 0.9 4.2
31 ppp 1.9 2.1 1.1 2.4 1.7 2.1 0.9
32 p_c 10.3 5.6 2.3 16.7 3.8 16.1 1.4
33 crp 11.6 10.1 4.6 19.3 14.1 21.9 5.1
34 nmm 0.8 1.0 1.1 1.3 2.5 2.1 0.6
35 i_s 0.9 1.1 0.9 3.6 1.4 1.8 0.5
36 nfm 1.8 1.1 1.6 1.2 1.4 1.3 0.8
37 fmp 1.6 2.3 1.5 1.3 1.4 2.8 0.8
38 mvh 0.9 1.0 0.2 0.9 0.9 0.7 0.3
39 otn 1.7 0.5 1.1 1.9 6.5 6.3 1.3
40 ele 19.5 13.5 22.2 2.9 7.6 4.7 18.0
41 ome 21.3 45.1 34.0 17.9 22.6 15.2 15.8
42 omf 3.0 2.9 8.7 1.2 1.5 1.5 4.1
43 ely 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 gdt 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 wtr 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 cns 0.0 0.0 0.0 2.0 0.0 0.0 0.2
47 t_t 3.0 0.1 0.4 2.5 4.7 0.3 14.1
48 osp 3.0 1.0 1.0 1.1 1.8 0.3 3.8
49 osg 0.1 0.9 0.0 0.3 0.1 0.0 0.6
50 dwe 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 6: Effects of AFTA Trade Liberalisation on Macro Variables (percentage deviations from base)

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

1. Rental price of capital -1.5 -0.6 0.7 0.8 -2.1 -0.3 0.0 0.1 0.1 0.1 0.1
2. Rental price of land 10.1 6.4 -1.4 2.8 0.2 24.1 -0.1 -0.3 0.2 0.1 0.3
3. Labour wage rate 2.6 6.5 7.9 1.9 3.7 8.3 -0.2 -0.2 -0.1 -0.1 -0.1
4. Average price of primary factors 0.2 2.5 3.9 1.4 0.5 7.4 -0.1 -0.1 0.0 0.0 0.0
5. Price of GDP (market prices) -1.1 -1.1 2.3 1.2 -1.9 -2.6 -0.1 0.0 0.0 0.0 0.0
6. Terms of trade -0.2 -0.6 1.1 0.9 -1.4 0.5 -0.2 0.0 0.0 0.0 0.0
7. Aggregate capital stock 5.2 8.5 9.0 1.1 7.0 7.7 -0.2 -0.2 -0.1 -0.2 -0.2
8. Real GDP (factor cost) 3.5 4.8 4.8 0.5 3.5 2.3 -0.1 -0.1 0.0 -0.1 -0.1
9. Real GDP (market prices) 3.1 5.2 4.9 0.5 3.5 3.2 -0.1 -0.1 0.0 -0.1 -0.1
10. Real private consumption 2.5 4.8 7.4 0.5 2.3 4.9 -0.1 -0.1 0.0 -0.1 -0.1
11. Real government consumption 1.1 1.9 4.6 1.0 0.6 -2.3 -0.1 -0.1 0.0 0.0 0.0
12. Real investment 5.2 8.5 9.0 1.1 7.0 7.7 -0.2 -0.2 -0.1 -0.2 -0.2
13. Export volumes 6.9 9.9 7.8 2.4 18.2 8.6 0.0 -0.1 0.0 0.0 -0.1
14. Import volumes 7.1 11.2 9.4 3.5 13.3 11.7 -0.3 -0.3 -0.1 -0.1 -0.1
15. Real exchange rate 0.2 2.5 3.9 1.4 0.5 7.4 -0.1 -0.1 0.0 0.0 0.0
16. Real domestic saving 3.5 4.4 6.4 1.1 3.3 0.1 -0.1 -0.1 0.0 0.0 0.0
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Table 7: Initial data from the GTAP Database

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

1. Share (%) of imports in total cost
of investment

42.1 35.4 41.7 17.3 49.7 25.3 3.2 16.4 17.9 12.1 18.9

2. Share (%) of imports from AFTA
in total imports

11.7 22.3 21.8 9.8 11.1 33.9 14.3 10.7 2.5 7.1 6.3

3. Share (%) of exports to AFTA in
total exports

14.0 25.2 20.2 12.2 10.2 12.3 16.8 7.0 3.1 5.5 7.2

4. Average ad valorem rate of tariff
on imports from AFTA

11.9 9.9 2.3 5.6 21.6 23.1 3.4 6.5 4.1 2.4 15.9

5. Ratio of factor payments (K/L) 2.1 1.3 1.1 0.9 1.0 0.4 0.7 0.9 0.5 0.5 0.9

6. Primary factors substitution
elasticity

1.2 1.1 1.4 1.0 1.1 1.0 1.3 1.1 1.3 1.3 1.2
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Table 8: Effects of AFTA Trade Liberalisation on Industry Outputs (percentage deviations from base)

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

1. Paddy rice 5.1 -4.7 14.2 0.2 -8.4 6.9 -0.1 0.0 1.2 0.5 0.1
2. Wheat -0.9 32.3 37.5 0.6 6.6 3.3 0.1 -0.1 0.0 0.2 0.0
3. Cereal grains, other 54.1 37.3 249.2 9.3 1.1 288.3 0.1 -0.2 -0.1 -0.3 -0.3
4. Vegetables, fruit, nuts -0.3 6.3 11.0 0.2 0.9 0.4 0.0 -0.1 0.0 0.1 -0.1
5. Oilseeds -1.9 8.1 -2.1 -1.5 1.3 26.3 -0.3 -0.5 -0.2 -0.2 -0.3
6. Sugar cane, sugar beet -3.4 5.9 3.3 0.2 -0.2 -3.9 0.6 0.9 0.1 0.1 0.1
7. Plant-based fibres 2.5 2.9 4.8 0.2 0.8 -9.2 0.2 -0.1 0.1 0.2 0.0
8. Crops, other -4.4 -2.2 -0.3 -0.7 2.5 -9.3 0.4 0.2 0.5 0.5 0.3
9. Cattle, sheep, goats, horses 1.2 4.2 5.3 0.3 1.7 1.0 0.0 -0.1 0.0 0.0 -0.1
10. Animal products, other -0.3 8.1 -11.2 0.2 0.9 1.2 -0.1 -0.1 0.0 0.0 -0.1
11. Raw milk 1.6 11.5 3.4 0.5 1.6 1.8 0.0 -0.2 -0.1 0.0 -0.1
12. Wool, silk-worm cocoons -0.8 4.1 17.2 0.8 13.7 41.1 0.0 0.1 0.0 0.0 -0.1
13. Forestry 2.4 -0.7 21.3 -0.4 4.2 4.1 0.1 -0.1 0.0 0.0 -0.1
14. Fishing -1.6 3.7 7.4 1.2 1.4 5.2 0.0 0.1 0.0 0.0 -0.1
15. Coal 3.2 2.4 5.6 -1.7 7.4 2.2 0.4 -0.1 0.0 0.0 -0.1
16. Oil -0.6 0.4 2.7 -1.9 6.9 7.6 0.5 0.2 0.2 0.1 0.2
17. Gas 2.1 0.8 31.0 -2.5 5.1 5.6 1.0 0.0 0.0 -0.1 0.1
18. Minerals, other 3.4 6.0 7.4 -1.2 6.5 -1.5 -0.1 0.0 0.1 0.0 0.0
19. Cattle, sheep etc. products 0.8 5.7 254.3 1.2 0.7 1.3 0.0 -0.1 0.0 0.0 -0.1
20. Meat products, other -6.6 1.4 32.5 7.0 -0.1 -14.4 -0.1 -0.1 0.0 0.0 -0.1
21. Vegetable oils and fats -3.7 15.1 -9.5 -1.9 1.5 -16.3 -0.9 -0.7 -0.3 -0.4 -1.0
22. Dairy products 12.1 11.5 94.5 66.5 1.4 2.8 0.0 -0.1 -0.1 0.0 -0.3
23. Processed rice 5.8 -21.5 -3.8 0.2 -8.7 55.8 -0.1 0.1 0.3 1.8 0.3
24. Raw and refined sugar 0.9 44.0 17.3 0.2 0.4 -7.7 0.0 0.0 0.0 0.0 0.0
25. Food products, other -0.5 14.3 21.4 1.9 1.2 1.1 0.0 -0.2 -0.1 0.0 -0.2
26. Beverages and tobacco products 4.6 7.7 50.2 0.1 -0.5 -79.8 -0.1 -0.7 -0.1 -0.1 -0.1
27. Textiles 6.1 7.5 20.1 3.3 6.2 2.0 -0.1 -0.2 -0.1 -0.1 -0.3
28. Wearing apparel 4.4 3.1 2.3 -0.9 7.6 4.6 0.0 -0.3 -0.1 -0.1 -0.3
29. Leather products 5.8 49.9 21.7 -2.7 10.8 19.0 -0.1 -0.2 -0.2 -0.2 -0.4
30. Wood products 3.6 1.2 3.5 -1.3 1.5 -1.7 -0.1 0.1 0.0 -0.1 -0.1
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Table 8 (continued): Effects of AFTA Trade Liberalisation on Industry Outputs (percentage deviations from base)

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

31. Paper products and publishing 3.9 4.2 7.7 0.8 3.5 -10.2 -0.1 -0.1 0.0 0.0 -0.1
32. Petroleum and coal products 0.5 4.5 4.7 1.1 6.1 3.1 -0.1 -0.1 -0.1 -0.1 -0.1
33. Chemical products 3.1 13.1 13.9 1.4 5.6 2.1 -0.1 -0.2 -0.1 -0.1 -0.2
34. Mineral products, other 7.1 9.5 17.3 3.4 2.2 0.6 -0.2 -0.2 -0.1 -0.1 -0.2
35. Ferrous metals 9.1 8.6 19.7 1.3 26.6 4.0 0.1 0.0 0.0 -0.1 0.0
36. Metals, other 6.2 9.9 11.8 5.3 12.6 22.1 0.0 0.0 0.0 -0.1 -0.1
37. Metal products 3.7 5.2 20.6 3.9 7.8 0.4 -0.1 -0.2 -0.1 -0.1 -0.2
38. Motor vehicles and parts 2.7 18.9 111.0 17.1 773.1 -19.8 -0.5 -0.3 -0.2 -0.1 -0.3
39. Transport equipment, other 20.1 9.2 13.9 33.6 7.1 -29.1 -0.6 -0.4 -0.1 -0.1 -0.2
40. Electronic equipment 6.7 7.2 1.1 1.6 17.4 1.6 -0.2 -0.4 -0.2 -0.2 -0.3
41. Machinery & equipment, other 9.3 11.8 16.5 3.3 18.5 5.3 0.0 -0.2 -0.1 -0.2 -0.2
42. Manufactures, other 3.7 10.1 12.1 -2.4 13.8 -3.8 -0.1 -0.3 -0.1 -0.2 -0.3
43. Electricity 3.4 6.2 6.9 0.7 4.0 1.6 -0.1 -0.1 0.0 -0.1 -0.1
44. Gas distribution 3.4 6.7 7.9 0.7 3.9 5.3 -0.1 -0.1 -0.1 -0.1 -0.1
45. Water distribution 2.4 5.9 6.8 0.7 3.7 2.4 -0.1 -0.1 0.0 -0.1 -0.1
46. Construction 5.2 8.1 8.8 1.1 6.5 7.1 -0.2 -0.2 -0.1 -0.1 -0.2
47. Trade & transport services 2.8 4.3 -0.9 0.5 4.2 3.7 -0.1 -0.1 0.0 0.0 -0.1
48. Financial, other private services 3.2 5.2 1.0 0.3 2.5 4.0 -0.1 -0.1 0.0 0.0 -0.1
49. Public services 0.6 -0.2 1.7 0.6 0.9 -0.5 0.0 -0.1 0.0 0.0 0.0
50. Dwellings 3.0 4.8 7.4 0.6 2.7 4.1 -0.1 -0.1 -0.1 -0.1 -0.1
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Table 9: Effects of AFTA Trade Liberalisation on the Terms of Trade: Decomposition of overall percentage change in Terms of Trade

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

1. World price effect 0.08 -0.02 0.00 0.05 -0.04 0.20 -0.07 0.00 -0.01 0.00 0.04
2. Export price effect -0.28 -0.37 0.97 0.87 -1.33 0.40 -0.07 -0.01 -0.01 -0.03 0.01
3. Import price effect 0.02 0.20 -0.10 0.03 0.06 0.07 0.03 0.04 -0.01 -0.01 0.01

4. Overall (Row 1 + Row 2 – Row 3) -0.22 -0.59 1.07 0.89 -1.43 0.53 -0.17 -0.05 -0.01 -0.02 0.04
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Table 10: Effects of AFTA Trade Liberalisation on the Terms of Trade: Commodity-specific Export Price Effects on the Terms of Trade

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

1. Paddy rice 0.0028 0.0000 0.0000 0.0000 -0.0001 0.0153 0.0000 0.0000 0.0000 -0.0002 -0.0001
2. Wheat 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001
3. Cereal grains, other 0.0360 0.0002 0.0000 0.0111 0.0001 0.1087 0.0000 -0.0001 -0.0005 -0.0027 -0.0003
4. Vegetables, fruit, nuts 0.0171 0.0094 0.0025 0.0039 0.0220 0.0313 0.0000 -0.0010 -0.0008 -0.0006 -0.0006
5. Oilseeds 0.0008 0.0007 0.0002 0.0003 0.0001 0.1332 0.0000 -0.0005 -0.0001 -0.0008 -0.0002
6. Sugar cane, sugar beet 0.0254 0.0001 0.0000 0.0000 0.0021 0.0056 0.0000 -0.0001 0.0000 0.0000 -0.0016
7. Plant-based fibres 0.0004 0.0001 0.0001 0.0001 0.0013 0.0013 0.0000 0.0000 0.0000 -0.0002 0.0001
8. Crops, other 0.0799 0.0511 0.0045 0.0723 0.0090 0.5066 -0.0003 -0.0029 -0.0026 -0.0017 -0.0088
9. Cattle, sheep, goats, horses 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001
10. Animal products, other 0.0021 0.0034 -0.0005 0.0004 0.0000 0.0114 0.0000 -0.0006 -0.0001 -0.0001 0.0000
11. Raw milk 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
12. Wool, silk-worm cocoons 0.0000 -0.0001 0.0000 0.0000 0.0000 0.0007 0.0000 -0.0001 0.0000 0.0000 0.0000
13. Forestry 0.0000 0.0094 0.0000 0.0011 -0.0003 -0.0057 0.0000 -0.0001 -0.0001 -0.0004 -0.0002
14. Fishing 0.0034 0.0022 0.0014 0.0067 -0.0003 0.0139 -0.0001 -0.0005 -0.0002 -0.0001 -0.0003
15. Coal 0.0000 0.0000 0.0000 0.0196 0.0000 -0.0068 -0.0001 -0.0010 -0.0001 -0.0005 0.0000
16. Oil 0.0021 0.0365 -0.0001 0.0849 -0.0001 -0.1391 0.0000 -0.0017 -0.0010 -0.0012 -0.0023
17. Gas 0.0032 0.0241 -0.0001 0.0541 -0.0013 0.0000 0.0000 0.0000 -0.0006 -0.0018 -0.0017
18. Minerals, other 0.0050 0.0019 0.0007 0.0395 -0.0126 0.0043 -0.0002 -0.0005 -0.0004 -0.0007 -0.0004
19. Cattle, sheep etc. products 0.0002 0.0000 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000 -0.0001 -0.0001 0.0002
20. Meat products, other 0.0083 -0.0026 -0.0027 0.0092 -0.0005 0.0101 0.0000 -0.0005 -0.0001 -0.0002 0.0001
21. Vegetable oils and fats 0.0002 -0.1574 0.0011 0.0413 0.0035 0.0218 0.0000 0.0006 0.0021 0.0017 0.0040
22. Dairy products 0.0001 0.0005 -0.0012 0.0003 -0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002
23. Processed rice 0.0916 0.0000 0.0000 -0.0002 0.0000 0.0650 0.0000 -0.0005 -0.0005 -0.0015 -0.0037
24. Raw and refined sugar 0.0201 0.0000 -0.0001 0.0009 0.0026 0.0044 0.0000 0.0001 -0.0003 -0.0001 -0.0006
25. Food products, other 0.0245 -0.0159 -0.0209 0.0510 -0.0094 0.0046 -0.0002 -0.0011 -0.0002 -0.0002 0.0009
26. Beverages and tobacco products -0.0001 0.0001 -0.0036 0.0015 -0.0023 0.0000 -0.0001 0.0000 0.0001 0.0001 0.0002
27. Textiles -0.0175 -0.0183 0.0215 0.0138 -0.0166 -0.0105 -0.0015 -0.0014 -0.0002 -0.0002 0.0014
28. Wearing apparel -0.0292 -0.0022 0.0044 0.0380 -0.1140 -0.1064 -0.0001 0.0006 0.0003 0.0000 0.0024
29. Leather products -0.0269 -0.0120 0.0013 0.0274 -0.0240 -0.0760 0.0000 0.0012 0.0004 0.0001 0.0011
30. Wood products -0.0105 0.0235 0.0078 0.1104 -0.0212 0.0376 -0.0002 -0.0009 -0.0018 -0.0026 -0.0005
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Table 10 (continued): Effects of AFTA Trade Liberalisation on the Terms of Trade: Commodity-specific Export Price Effects on the Terms of Trade

Thailand Malaysia Singapore Indonesia Phil. Vietnam Japan China_HK Eu USA_CN ROW

31. Paper products and publishing -0.0077 0.0041 0.0190 0.0186 -0.0056 -0.0005 -0.0007 -0.0002 -0.0008 -0.0012 0.0003
32. Petroleum and coal products -0.0011 0.0052 0.0313 0.0107 -0.0017 -0.0002 -0.0008 -0.0002 -0.0011 -0.0009 -0.0009
33. Chemical products -0.0149 -0.0576 0.0577 0.0392 -0.0499 -0.0059 -0.0035 -0.0002 -0.0013 -0.0007 0.0034
34. Mineral products, other -0.0061 0.0028 0.0016 0.0075 -0.0097 -0.0036 -0.0008 0.0000 0.0000 -0.0001 0.0003
35. Ferrous metals -0.0055 0.0039 0.0025 0.0060 -0.0025 0.0000 -0.0023 -0.0001 -0.0002 -0.0003 0.0012
36. Metals, other -0.0015 0.0071 0.0041 0.0071 -0.0214 -0.0013 -0.0006 -0.0001 -0.0003 -0.0007 0.0008
37. Metal products -0.0061 0.0065 0.0124 0.0072 -0.0095 -0.0002 -0.0014 -0.0002 -0.0004 -0.0005 0.0003
38. Motor vehicles and parts -0.0074 -0.0041 0.0063 0.0030 -0.0401 -0.0008 -0.0075 0.0001 0.0012 0.0001 0.0013
39. Transport equipment, other -0.0038 0.0101 0.0198 0.0010 -0.0071 -0.0044 -0.0021 -0.0001 -0.0004 -0.0012 0.0002
40. Electronic equipment -0.1555 -0.1557 0.1764 0.0210 -0.2897 0.0005 -0.0039 0.0039 0.0016 0.0017 0.0034
41. Machinery & equipment, other -0.1628 -0.1684 0.1518 0.0047 -0.5678 -0.0094 -0.0147 0.0059 0.0062 0.0044 0.0071
42. Manufactures, other -0.0364 -0.0540 0.0217 0.0340 -0.0300 0.0037 -0.0013 0.0029 0.0005 0.0004 0.0014
43. Electricity 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
44. Gas distribution 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
45. Water distribution 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
46. Construction 0.0000 0.0000 0.0002 0.0000 -0.0134 0.0053 0.0000 0.0000 0.0001 0.0000 0.0001
47. Trade & transport services -0.0977 0.0711 0.3602 0.0936 -0.0990 -0.2176 -0.0194 -0.0107 -0.0079 -0.0119 -0.0033
48. Financial, other private services -0.0150 0.0006 0.0540 0.0283 -0.0348 -0.0042 -0.0031 -0.0005 -0.0011 -0.0029 0.0004
49. Public services 0.0021 0.0020 0.0269 0.0009 0.0075 0.0102 -0.0002 -0.0003 -0.0008 -0.0017 -0.0004
50. Dwellings 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total -0.2802 -0.3717 0.9622 0.8706 -1.3371 0.4030 -0.0651 -0.0108 -0.0115 -0.0295 0.0051
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