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Estimates from Gravity 
and Computable General
Equilibrium Models
DEAN DeROSA and JOHN P. GILBERT

Quantitative assessments of the trade expansion and income gains fostered
by a US-Indonesia FTA require detailed consideration of the economic
structure and multilateral trade patterns of both countries. We use both
gravity and computable general equilibrium (CGE) models. Our gravity
model is an augmented version of Andrew Rose’s (2004) framework, but
whereas Rose analyzed total merchandise trade between multiple partner
countries, we examine disaggregated merchandise trade. We also incor-
porate more extensive information about regional trade agreements
(RTAs) than Rose originally considered. Our CGE model uses the compar-
ative static framework of world trade and economic activity designed by
the Global Trade Analysis Project (GTAP), which disaggregates world
merchandise trade by sectors and also—unlike the gravity model—covers
world trade in services.

We use two models to estimate the effects of a US-Indonesia FTA to
improve our confidence in the general tenor of the results. The gravity
model is grounded in the empirical tradition of trade analysis, and the CGE
model rests foremost on theoretical foundations. Hence, each model is a
check on the other. The basic features and results of our gravity and CGE
models are described in the sections that follow. Appendix A provides fur-
ther technical details.

Dean DeRosa is a visiting fellow at the Peterson Institute for International Economics. John P. Gilbert is
associate professor of economics in the Department of Economics, Utah State University, Logan, Utah.
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Gravity Model: Construction and Results

With the proliferation of preferential trading arrangements during the last
decade, the gravity model has become a widely utilized tool for analyzing
the consequences of bilateral agreements and RTAs.1 The basic gravity
model evaluates thousands of two-way bilateral trade flows, measured in
a common currency and adjusted for inflation, against the gravitational
mass of explanatory variables describing the characteristics of bilateral
trading partners. The core variables are distance and joint real GDP.2
Nearly all gravity models find that two-way trade between countries is sig-
nificantly greater the larger the countries’ combined GDP, and the shorter
the distance between them. Of greater interest are the additional variables
showing how much two-way trade expands or contracts from the quantity
predicted by the basic core variables on account of the partners’ institu-
tional or policy features. Trading partners that share a common border, a
common language, or a common currency are typically found to enjoy sig-
nificantly greater mutual trade.

To analyze RTAs, we introduce a dichotomous (0, 1) explanatory vari-
able called a dummy variable to represent preferential arrangements, indi-
vidually or combined. If the coefficient on the dummy variable is positive
and significant, then the regional trading arrangement is judged to expand
mutual two-way trade between the arrangement members. The extent of
trade expansion is usually measured in percentage terms. The percentage
trade expansion can be derived from the estimated coefficient on the
dummy variable. Given the log-linear specification of the gravity model
regression equation,3 the impact of an FTA on bilateral trade can be com-
puted in percentage terms as 100*[exp (brta) − 1.00]. In our expression, brta is
the estimated coefficient for the dummy variable representing the presence
of an RTA, and exp(brta) is the value of the natural number e raised to the
exponent brta, so that if the coefficient brta is 0.33, then the value of exp(brta) is
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1. David Greenaway and Christopher Milner (2002) provide an excellent introduction to and
review of the recent literature on the gravity model and its econometric applications for
assessing the trade and other consequences of preferential trading arrangements among
regional trading partners.

2. A third core variable is joint GDP per capita. A higher joint GDP per capita figure implies
a smaller joint population figure for a given joint GDP level. A smaller combined population
tends to depress the bilateral level of trade; hence the coefficient on joint GDP per capita is fre-
quently negative. However, some gravity model investigators consider joint GDP per capita
to be a proxy for accumulated physical and human capital, expecting that the coefficient on
this variable in the regression equation would be positive.

3. In a log-linear regression equation, the dependent variable—here, two-way bilateral trade—
is expressed in logarithmic terms. Some independent variables, such as the discrete dummy
variables, are expressed simply as linear numbers (e.g., 0 or 1). Others, such as the continu-
ous variables for distance or joint GDP, are expressed in logarithmic terms.
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1.39 and the percentage expansion in trade is estimated as 100*[1.39 − 1.00],
or 39 percent.

US-Indonesia FTA Analytical Framework

We investigate the potential for expansion of US-Indonesia trade under a
FTA following the approach of Jeffrey Frankel (1997) and Inbom Choi and
Jeffrey Schott (2001), among others, using the general framework of the
abovementioned Rose (2004) gravity model. Our approach represents the
existing RTAs on a combined basis, circa 2000, as reported to the World
Trade Organization (WTO). It also tries to account for the possibility that
the existing level of US-Indonesia trade is significantly higher or lower than
the level that the basic explanatory variables of the gravity model predict
in the absence of a FTA.

Our econometric results are based on bilateral trade flows worldwide
from 1962 to 1999, compiled by Feenstra et al. (2005) and originally dis-
aggregated according to the four-digit Standard International Trade Clas-
sification (SITC). For the present analysis, the Feenstra et al. trade data
were aggregated to the one-digit SITC level and deflated by the US con-
sumer price index. They were then concorded, by year and country pair, to
the extensive set of explanatory variables compiled for the Rose (2004)
gravity model.4 The core explanatory variables in the Rose dataset include
distance between trading partners, joint real GDP, and joint real GDP per
capita. The Rose dataset also includes a number of country-specific vari-
ables, such as landlocked or island status, languages spoken, dates of inde-
pendence, and variables indicating past colonial relations.5 Using the
augmented Rose gravity model, the dataset constructed for the present
analysis entails nearly 940,000 observations, covering bilateral trade for
about 61,000 combinations of commodities and pairs of trading countries.6

To the core explanatory variables are added dummy variables repre-
senting bilateral, regional, and other preferential trading arrangements. These
include an explanatory variable representing the generalized system of pref-
erences (GSP).7 Whereas Rose (2004) treated RTAs on a combined basis, cov-
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4. The regression variables constructed from the Feenstra-Lipsey and Rose datasets are
described in appendix table A.1.

5. See table A.1 in appendix A for a description of the regression variables.

6. Notwithstanding its large size, the combined Feenstra-Lipsey and Rose dataset has some
gaps and excludes Taiwan and some centrally planned economies because of holes in the two
datasets individually.

7. Under the GSP system, a number of advanced countries extend preferences to less devel-
oped countries on a nonreciprocal basis. The GSP programs of major industrial and other coun-
tries are monitored by the UN Conference on Trade and Development (UNCTAD), including
through a series of manuals describing the individual programs. See UNCTAD (2004).
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ering just 10 RTAs around the world,8 we utilize official information about
trade agreements notified to the WTO (Crawford and Fiorentino 2005) to
represent 60 bilateral agreements and RTAs spanning the gravity model esti-
mation period from 1962 to 1999.9 The RTAs are represented by three inde-
pendent RTA variables covering: the European Union itself and 8 RTAs to
which the European Union is a party, plus 2 RTAs to which the United States
is a party (the US-Israel FTA and NAFTA); 10 RTAs organized by other high-
income countries; and 39 RTAs organized solely among middle-income
countries and low-income countries.10 This treatment of recent bilateral agree-
ments and RTAs enables us to estimate different gravity model coefficients
for their impact on bilateral trade, according to whether the European Union
or the United States is a party, the pact includes other (smaller) high-income
countries, or the pact is solely among middle-income or low-income coun-
tries. The reasons for these distinctions are twofold. First, a group that
includes either of the two giant economies—the European Union or the
United States—could plausibly inspire a larger percentage change in trade
than a grouping that includes a smaller high-income economy, such as 
Australia or Sweden. Second, a group that includes only middle-income or
low-income countries might emphasize diplomatic accommodation over eco-
nomic liberalization and thus exert a smaller percentage impact on trade.

In addition to Rose’s set of explanatory variables, our calculations spec-
ify two US-Indonesia trade integration and openness variables. Actual trade
integration between Indonesia and the United States is captured by a dummy
variable for trade between the two countries, as if an FTA were already in
place. Indonesia and US openness are measured by separate dummy vari-
ables, one for each country. The dummy variable takes the value of one each
time Indonesia or the United States is a trading partner with any other coun-
try in the world, so the estimated coefficients for these openness variables
suggest the degree to which Indonesian or US trade with the world is greater
or less than the norm established by the core gravity-model variables and
other variables included on the right-hand side of the gravity equation.

Finally, due to concerns about the adverse impact of corruption on com-
mercial ties, we include an explanatory variable representing the sentiments
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8. The Rose dataset includes dummy variables with a value of one for 10 prominent RTAs: the
Association of Southeast Asian Nations (ASEAN), European Union, US-Israel FTA, North Amer-
ica Free Trade Agreement (NAFTA), Caribbean Community (Caricom), Agreement on Trade
and Commercial Relations between the Government of Australia and the Government of Papua
New Guinea (Patcra), Australia-New Zealand Closer Economic Relations Trade Agreement
(Anzcerta), Central American Common Market (CACM), South Pacific Regional Trade and Eco-
nomic Cooperation Agreement (Sparteca), and the Southern Cone Common Market (Mercosur).

9. According to Jeffrey Schott (2004), by May 2003 some 155 bilateral agreements and RTAs
had been notified to the WTO under Article 24 of the General Agreement on Tariffs and Trade
(GATT).

10. The majority of the agreements included in the third RTA variable are bilateral agree-
ments and RTAs among small developing countries and among the newly independent states
of Eastern Europe. See Crawford and Fiorentino (2005) and appendix A.
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of foreign firms toward doing business, not only in Indonesia, but also in up
to 50 other countries worldwide, as measured by the Corruption Percep-
tions Index, published since 1995 by Transparency International (TI).11 The
explanatory variable appears as a joint corruption perceptions variable in
the Rose gravity model dataset. It is formed by the product of logarithmic
TI scores for business integrity in each country covered by the TI published
data from 1995 to 1999. In this version of the model, the greater is the per-
ceived integrity of business transactions in the two trading countries, as
measured by a higher joint TI index of integrity rankings, the greater is the
expected level of their mutual trade.12

Results from the Gravity Model

Tables 8A.1 and 8A.2 present the regression results for overall trade (SITC
0 through 9) and for trade by major commodity categories: food, beverages,
and tobacco (SITC 0 and 1), raw materials (SITC 2 and 4), mineral fuels and
lubricants (SITC 3), and manufactures (SITC 5 through 8). Regression coef-
ficients are presented for the overall period from 1962 to 1999 and for two
subperiods, 1990 to 1999 and 1995 to 1999. The two subperiods correspond
to the decade of the 1990s and the post–Uruguay Round period, respectively.

Three sets of gravity model estimates appear in tables 8A.1 and 8A.2.
Following Rose (2004), we base our discussion principally on the estimates
obtained by the so-called robust standard errors (RSE) approach, which uses
the familiar method of ordinary least squares (OLS) but computes standard
errors of the regression estimates that account for possible heteroskedasticity
(i.e., nonuniformity) of the regression error terms—thereby accounting in a
rudimentary way for the possible influence of unobserved variables.

A common problem in estimating gravity models is the possible pres-
ence of unobserved explanatory variables. Failure to account for these
missing variables can lead to unreliable parameter estimates (see Hsiao
2003). The RSE approach is one way to deal with unobserved variables;
another and better-known procedure is the random effects (RE) method,
reported in our second set of coefficient estimates. However, the conditions
for successfully applying the RE method are not always satisfied, leading
to biased estimates for the regression coefficients when one or more
observed explanatory variables are correlated with the RE variable.
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11. For more information on the index, see Transparency International’s Web site, www.
transparency.org.

12. Given the limited number of countries covered by the TI rankings, bringing the joint TI index
as an explanatory variable into the Rose gravity model cuts in half the number of observations
available for estimating the model’s parameters for the subperiod 1995–99. As seen in tables 8A.1
and 8A.2, adding the joint TI index also requires dropping two explanatory variables—common
country and currency union—from the estimating equation for 1995–99 because the two dropped
variables are collinear in the reduced sample, creating econometric problems.
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A recent estimation procedure developed by Thomas Plumper and
Vera E. Troeger (2004) provides the basis for our third set of gravity model
estimates. The Plumper and Troeger procedure attempts to overcome the
shortcomings of the RE estimation, and other procedures as well, by mini-
mizing the covariance of observed explanatory variables with the RE variable.

The discussion here focuses mainly on the RSE estimates, but it should
be noted that the coefficient estimates for important explanatory variables
vary sharply among the three sets of parallel econometric results in tables
8A.1 and 8A.2. In each case, we include among the summary regression
statistics the results of applying the so-called Hausman (1978) specification
test. The Hausman test assesses the difference between coefficient esti-
mates for the time-variant explanatory variables in the gravity model—
mainly, joint real GDP, joint real GDP per capita, the three RTA variables,
and the joint TI index—and unbiased coefficient estimates for the same
variables found using a straightforward OLS procedure.13 If the Hausman
test statistic is significant when the estimates for the time-variant variables
differ sharply from the unbiased OLS estimates, then the estimates for both
the time-variant variables and the time-invariant variables must be con-
sidered biased and possibly unreliable. Tables 8A.1 and 8A.2 show that
both the RSE and RE regressions everywhere fail the Hausman test, while
the Plumper and Troeger regression coefficients are inherently designed to
pass the same statistical test. Estimation bias may thus go some way
toward explaining the wide differences in coefficient estimates observed in
the tables for such key explanatory variables as joint GDP, the RTA and
openness indicator variables, and the joint TI index.

Nevertheless, we base our discussion here principally on the RSE esti-
mates because they figure prominently in the gravity model literature (Rose
2004) and avoid some of the extreme and implausible findings of the Plumper
and Troeger estimates. To cite two examples, the Plumper and Troeger coef-
ficients suggest that US and EU RTAs exercised no influence on bilateral trade
flows during the subperiod from 1990 to 1999, but that US openness during
the post–Uruguay Round period enhanced US trade by a factor of 25.

By contrast, our RSE coefficient estimates for both total and disaggre-
gated trade accord with widely reported gravity model coefficients. The core
explanatory variables, led by distance, joint real GDP, and joint real GDP
per capita, bear the anticipated signs and are generally significant at high
levels. Bilateral trade is positively related to the joint GDP of the partner
countries and negatively related to the distance between them. Similarly,
countries sharing a common border tend to trade significantly more with one
another, and landlocked countries tend to trade significantly less than do
countries that are not landlocked. The influence on bilateral trade of a higher

13. This approach is known as the least squares dummy variable (LSDV) method. It involves
finding the first difference of the time series regression equation (resulting in the elimination
of time-invariant explanatory variables) and then applying the familiar method of OLS esti-
mation. See Hsiao (2003).
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joint TI index, reflecting greater joint integrity in business dealings, is widely
positive and significant. Mineral fuels are an exception, reflecting the strong
cross-country correlation between oil, wealth, and corruption.

The overall explanatory power of our gravity model, using disaggre-
gated bilateral trade data from the Feenstra et al. dataset (R-squared gen-
erally about 0.30–0.40), is appreciably lower than found by Rose (2004)
using aggregate bilateral trade data (R-squared 0.50–0.60). An exception,
however, is the impressive explanatory power of the regression results in
table 8A.2 for manufactures (R-squared 0.60 and higher).

Gravity model studies by Rose (2004) and other previous investigators,
using aggregate bilateral trade, frequently report estimated coefficients near
unity for an RTA variable that represents about 10 strong RTAs combined.
By contrast, in our analysis, the estimated coefficients for our three RTA vari-
ables, distinguished by the character of partner countries, are usually less
than 0.50, and there appears to be a general decline in the coefficients during
the 1990s, according to the RSE estimates. For the EU and US RTAs in the late
1990s, the estimated RTA coefficients decline to about 0.10 for total trade and
trade in raw materials and manufactures; the estimated coefficient for trade
in agriculture remains above 0.50. The coefficient estimates for the middle
income– and low income–country RTA variables are often negative and sig-
nificant for 1990 to 1999, especially for manufactures, suggesting that the
agreements were not economically robust during much of the 1990s.

The coefficient of the openness variable for Indonesia in the gravity
model reports the extent to which Indonesia’s actual trade deviates from the
levels predicted by the standard variables in the gravity model for an imag-
inary country with almost identical conditions as Indonesia—that is, the
same GDP, distance from markets, and common among other variables.
The only difference is that the imaginary Indonesia trades with its partners
to the average extent predicted by all of the right-hand side variables in the
gravity equation except the openness term.

Indonesia’s openness term indicates that the country’s actual trade
falls mainly within the bounds of the average benchmark that the model
establishes for total trade during from 1962 to 1999 but significantly above
the average during the 1990s (0.32) and the post Uruguay Round period
(0.59). Similar patterns appear for Indonesia’s trade in raw materials, man-
ufactures, and especially mineral fuels, a prime component of the country’s
exports. In agriculture, however, the estimates for Indonesia’s open term
do not indicate that Indonesia’s trade is significantly different from the
benchmark for any period considered in the analysis.

Estimated coefficients for the US-Indonesia trade integration variable
on a sector-by-sector basis (table 8A.2) are significant mainly for mineral
fuels and manufactured products, indicating that bilateral trade may
already exceed the international norm for these two important trade cate-
gories. However, the estimation suggests that US-Indonesia trade inte-
gration deteriorated during the post–Uruguay Round period, for both
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trade in individual sectors and overall trade. This weakening of trade inte-
gration between the two countries contrasts with the general openness to
trade found by the gravity model for both countries and might indicate a
basis for expanding trade under an US-Indonesia FTA, not only in manu-
factures but also raw materials and possibly agricultural products.

The implications of the positive and significant estimates for the joint TI
index deserve additional consideration. The mean value of this explanatory
variable is substantially lower for bilateral trade involving Indonesia (2.32)
than for trade involving other country pairs (3.21). This implies that poor
business practices in Indonesia significantly reduce Indonesia’s trade with
the United States and other countries. Based on the joint TI index coefficient
estimate of 0.61 for overall trade from 1995 to 1999 (table 8A.1), the so-called
integrity burden on Indonesia’s trade, compared with the world norm, can
be calculated at 100*(0.61)*(3.21 − 2.32), or around 54 percent. In other
words, Indonesia’s business practices might result in 54 percent lower trade
for the country than would otherwise be the case. If the US-Indonesia FTA
contributes to better business practices in Indonesia, ultimately raising them
to the global norm, then Indonesia might enjoy an integrity dividend of 
54 percent in its trade, with other trading partners as well as the United States.

Table 8A.3 reports the bilateral trade expansion effects implied by the
positive and significant coefficient estimates for the EU and US RTAs vari-
able in tables 8A.1 and 8A.2.14 The simple average column weighs equally
the coefficients estimated for each of the overlapping periods. Based on the
simple average percentage expansion for total trade, it appears that overall
US-Indonesia merchandise trade might expand under an FTA by a central
estimate of about 42 percent, holding all other factors constant. Analogously,
it appears that agriculture and manufactures two-way trade might expand
by substantially more than 100 percent and somewhat more than 40 percent,
respectively.15

However, taking guidance solely from the post–Uruguay Round period
(1995–99), an FTA with the United States or the European Union as a partner
might be significantly less expansionary: a 14 percent increase for total trade,
a 68 percent gain for agricultural trade, and a boost of only 9 percent for man-
ufactures trade.

An overall expansion of bilateral trade between Indonesia and the
United States on the order of just 14 percent might be deemed disappoint-
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14. The figures in the tabulation are based on regressions that include the dummy variables
for US-Indonesia trade integration and openness. However, as mentioned, the dummy vari-
ables make very little difference to the RTA coefficients. In this table, the implausible nega-
tive estimated values for the coefficients of the EU and US RTAs variable for trade in fuels are
treated as zero.

15. The trade expansion estimates for agriculture have not been adjusted to exclude US-
Indonesia trade in either rice or sugar, which are highly protected and politically sensitive in both
countries and are not expected to be covered in the proposed FTA. These two foodstuffs pres-
ently account for little more than one percent of agricultural trade between the two countries.
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ing. However, this projection does not include the expansion of bilateral
trade that improving business practices in Indonesia could induce. Addi-
tionally, it does not account for the influence of possible expansion of
bilateral investment flows under the proposed US-Indonesia FTA and the
further inducement to bilateral trade such expanded investment flows
could motivate. A great deal of bilateral trade expansion could be induced
by a leap in bilateral foreign direct investment (FDI), as chapter 7 suggests.

CGE Model: Construction and Results

CGE models are numerical models based on general equilibrium theory, built
to turn the abstract models of the theory into a practical tool for policy analy-
sis. A number of features distinguish CGE models from other widely used
tools of trade policy analysis, such as partial equilibrium and gravity models.
They are multisectoral, in many cases multiregional, and the behavior of eco-
nomic agents is modeled explicitly through utility and profit maximizing
assumptions. Economy-wide resource and expenditure constraints are rig-
orously enforced. Distortions in an economic system will often have reper-
cussions beyond the sector in which they occur. By linking markets into a
single system, CGE techniques effectively capture relevant feedback and
flow-through effects associated with changes in trade policy. CGE simula-
tion has become a widely accepted tool of trade policy analysis and is par-
ticularly well suited to examining proposed free trade arrangements in
which multisectoral reform is to be undertaken in at least two economies
simultaneously and the potential second-best consequences of the discrim-
inatory aspect of the trade reform are well known (see Panagariya 2000).

Against these significant advantages, CGE models are also highly data
intensive and subject to uncertainties of specification, experimental design,
and parameterization. Hence, it is important to evaluate CGE simulation
results carefully and undertake sensitivity analysis. For recent surveys 
on applying CGE models to regional trade negotiations, see Scollay and
Gilbert (2000), Scollay and Gilbert (2001), Gilbert and Wahl (2002), Robinson
and Thierfelder (2002), and Lloyd and MacLaren (2004).16

The present CGE model was simulated using the abovementioned
GTAP model, which is publicly available, in widespread use, and has a struc-
ture typical of many CGE models. The GTAP model is a multiregion, multi-
sector model that assumes perfect competition and constant returns to scale.

16. Vanzetti, McGuire, and Prabowo (2005) use a general equilibrium model to assess trade
and welfare implications of a series of scenarios concerning trade policy options available to
Indonesia (standstill, unilateral trade liberalization, bilateral FTA with the United States,
deepening of ASEAN plus 3, and multilateralism). Their results are in line with the ones pre-
sented in this study, except that they anticipate a net negative welfare effect while our results
predict a net positive welfare effect.
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17. Based on the current list of US Trade Representative notifications to Congress and the
availability of data in GTAP6, the list of agreements in the all partners scenario is US-Singapore,
US-Australia, US-Morocco, US–Southern African Customs Union, Central American Free
Trade Agreement–Dominican Republic (CAFTA-DR), US-Thailand, US-Pakistan, US-Chile,
US-Malaysia, and US-Korea. Because the CAFTA-DR dataset in the GTAP is based largely on
externally constructed aggregate data, the results for this region should be interpreted cau-
tiously. Similarly, Pakistan is not identified directly in the database, but instead is grouped in
the “rest of South Asia” category, composed of Pakistan, Maldives, and Bhutan. Pakistan is by
far the dominant member of the category, with roughly 85 percent of the region’s GDP, so we
have treated the results for this region as approximating the effects for Pakistan.

Aspects of the GTAP model are fully documented in Hertel (1997) and the
GTAP Web site (www.gtap.org).

Experimental Design

The basic simulation design mirrors that used in DeRosa and Gilbert (2004).
The proposed US-Indonesia FTA is first simulated independently of the
existence of other potential agreements, and the results thus reflect the esti-
mated effect of the proposal in isolation. In all cases, the arrangements are
assumed to be implemented clean, meaning that the participating econo-
mies reduce all import tariffs to zero on a preferential basis. All other tariffs,
such as those applied to nonparticipating economies, are left in place. The
tariffs used are those in place in 2001, the base year for this analysis. Services
protection, implemented in the base data as described above, is also assumed
to be removed.

Because of the potential sensitivity of the rice and sugar sectors in a 
US-Indonesia FTA, we also run the analysis with these two sectors excluded
from the agreement. Under this scenario, the tariff levels on those products
in the base year are assumed to remain in place.

To provide a benchmark for the implications of bilateral free trade
areas, as opposed to other forms of liberalization, we also consider unilat-
eral trade reform scenarios in Indonesia and the United States. In these
scenarios, each economy is assumed to unilaterally remove all tariffs on a
nondiscriminatory basis. As above, the tariffs are at 2001 rates, and the uni-
lateral reform is considered in each economy independently—that is, other
countries do not respond to the reform. These results are presented along-
side the free trade area estimates.

Finally, we consider an all-partners experiment in which the proposed
US-Indonesia agreement is implemented simultaneously with other current
and prospective US FTAs expected to be in force by 2005, with the United
States as the FTA hub.17 In the experiment with all free trade areas, it is
assumed that the agreements are implemented simultaneously with the
United States only. That is, we do not consider preferential liberalization
among the proposed partner regions or recent or potential Indonesian FTAs
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with third partners. We also consider excluding the two sensitive sectors
from the US-Indonesia agreement under this scenario.

All of the simulations are run as comparative statics. The factor market
closure allows full mobility of capital and labor, both skilled and unskilled,
across domestic activities; hence, the implicit time period is the long-run
(typically this closure is regarded as corresponding to a 10–12 year adjust-
ment period). However, the adjustment path is not directly modeled. Land
is treated as imperfectly mobile across agricultural activities, and natural
resources are assumed to be specific factors.

Results of the CGE Model

The first set of tables (8A.4 through 8A.8) describe the estimated effect of a
US-Indonesia FTA in isolation, simulated from the original database as
detailed in the section above. Table 8A.4 summarizes the data for several
key economywide variables. Some of the data are replicated and expanded
in subsequent tables. The first four columns present results for the United
States; the next four give results for Indonesia. The first of the three columns
allocated to each economy presents the initial values in millions of US dol-
lars at 2001 prices for the relevant economic variable, as contained in the
GTAP6 database. Subsequent columns present the estimated change in 
the same variable under the free trade area, free trade area with sugar and
rice excluded, and unilateral reform scenarios, respectively. Export and
import changes are given as percentages, evaluated at world prices. Tariff
revenue and equivalent variation (EV) estimates are presented as changes in
millions of 2001 US dollars.

We first consider the standard scenario of eliminating all tariff barri-
ers on a bilateral basis. In this scenario, the proposed FTA is expected to
significantly increase total trade between Indonesia and the United States.
The total value of bilateral exports from Indonesia to the United States
increases by an estimated 45 percent, while the value of bilateral exports
from the United States to Indonesia increases by an estimated 25 percent.
For the United States, the increase in Indonesian imports does not come at
the expense of a significant drop in nonpartner trade, which is not sur-
prising given the relatively small trade flows from the US perspective. For
Indonesia, there is a stronger shift in exports toward the United States and
away from other countries—approximately a 5 percent decrease in non-
US exports. However, we estimate a small increase in Indonesian imports
from other countries of around 3 percent.

Tariff revenue changes are presented both in terms of total revenue
change and the changes in revenue obtained from partner and nonpartner
sources. These figures directly indicate the revenue consequences of the
proposed FTA. The breakdown into two components extends the approach
of Emiko Fukase and Will Martin (2001) for examining the trade diversion
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consequences of preferential reform. The loss in revenue from the trading
partner reflects the fall in the tariff rate applied to the goods being liberal-
ized under the FTA. The change in the nonpartner revenue indicates falls
in the volume of trade flows not being liberalized, suggesting trade diver-
sion. For the US-Indonesia FTA, the change in nonpartner revenue is neg-
ative for the United States but positive for Indonesia, likely reflecting the
increase in national income that an FTA implies for Indonesia; some of that
income is spent on imports from nonpartner sources.

The EV measure indicates changes in economic welfare associated with
the new trade policy, representing the change in income at constant prices
that is equivalent to the proposed policy change. To indicate the significance
of the dollar measure relative to total economic activity, the EV is also pre-
sented as a percentage of the base-year GDP. The dollar measure is further
decomposed into allocative efficiency and terms-of-trade effects. Allocative
efficiency effects measure the economic implications of reallocating resources
across activities of consumption, production, and trade. The greater the dis-
tortions in the economy, the greater the potential allocative efficiency effects
of policy reform, both direct and indirect. Terms-of-trade effects measure
the implications of changes in the prices that the economy faces in inter-
national trade. The larger the economy, the greater are the expected
terms-of-trade consequences of policy reform. Negative terms-of-trade
consequences of an FTA for nonmember economies also indicate trade
diversion, as the changes in trading prices reflect reduced imports by mem-
bers from nonmember sources. Strong positive terms-of-trade effects within
members can reflect both improvement vis-à-vis nonmembers and the effects
of improved access to partner markets through preferential access.

The estimates suggest that the proposed free trade area would result
in a small welfare loss for the United States, negligible to its GDP. Indonesia,
however, stands to gain notably in both absolute and relative terms ($909
million, or roughly 0.6 percent of GDP, a typical effect for this class of
model). In the unilateral reform scenario, the United States suffers a small
welfare loss of 0.1 percent of GDP and Indonesia gains $231 million, or 
0.2 percent of GDP. Both cases reflect the effects of deterioration in the
terms of trade.18 In other words, if terms-of-trade effects are as important as
the CGE framework implies, then the bilateral FTA delivers a better economic
outcome for both partners than does unilateral liberalization.19

The welfare implications of excluding sensitive items from an FTA are
theoretically unclear. Robert Scollay and John Gilbert (2001) argue that

196 TOWARD A US-INDONESIA FREE TRADE AGREEMENT

18. The assumed values of the Armington elasticities are important here. In general, higher
Armington elasticities lead to greater effects on allocative efficiency and smaller effects on
terms of trade for a given increment in the volume of trade.

19. The CGE framework does not envisage economies of scale, imperfect competition, or the
possibility that a country might diversify its export menu as it increases the volume of exports.
All of these factors would diminish the extent of terms-of-trade loses.
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excluding agriculture from a proposed Japan-Korea FTA would actually
improve welfare more than including the sector would. The reasoning is
that sensitive sectors are often highly protected because they are inefficient,
and though high protection is often interpreted as large but unrealized
potential trade creation, inefficiency among potential members could lead
to trade diversion instead. For the US-Indonesia FTA, excluding the sugar
and rice sectors may not have a strong impact: Excluding them reduces the
predicted volume of overall trade expansion and the overall welfare gains,
but according to the GTAP model, the reductions are negligible.20

Table 8A.5 presents the welfare (EV) predictions of the simulations for
all of the identified regions in the model. This allows us to see which other
economies are likely to be hurt by a US-Indonesia FTA. While the proposed
agreement improves net welfare at the world level, it would negatively affect
economies that are close competitors with Indonesia, in particular China and
several of Indonesia’s ASEAN partners—the Philippines, Thailand, and
Vietnam—though by small amounts relative to GDP.

Table 8A.6 shows the regional aspect of changes in the pattern of
exports. The variables considered are the percentage change in the value
of total exports to all countries and the percentage change in the value of
exports to Indonesia and the United States, evaluated at world prices. The
table assesses the potential trade diversion effects of preferential trade
reform by directly observing changes in the regional trade pattern. For the
United States, the partner economies that suffer trade diversion are mainly
in Asia and South Asia—particularly China, Bangladesh, Sri Lanka, and
Vietnam—though the effects are relatively small. For Indonesia, imports
from nonmember economies actually increase across the board, though by
much smaller margins than US-Indonesian trade. The figures at the regional
level do not change significantly when sensitive items are excluded.

Trade reform will typically have differential impacts by sector, a key
to understanding the potential domestic political-economy implications of
the reform. Table 8A.7 presents the estimated sectoral effects of the pro-
posed US-Indonesia FTA, expressed as the percentage change in the value
of exports, evaluated at world prices relative to the baseline. The percent-
age change in both total export value and the value of exports to the FTA
partner are presented in the FTA scenarios. The table suggests the indus-
tries that are likely to gain or lose from preferential export access. While US
exports are not much affected by the proposed FTA, in percentage terms,

20. Throughout this chapter “sugar” refers mostly to raw and refined sugars and other sug-
ars contained in HS chapter 17. By contrast, so-called “sugar” tariff rate quotas in previous
FTAs (e.g., CAFTA-DR) were larger in scope and also affected sugar-based products such as
chocolates (HS 1806), infant formula (HS 1901), preparations based on coffee (HS 2101), and
“other food preparations” (HS 2106). Indonesia could eventually develop exports in some of
these items. The impact of excluding rice could also be underestimated. The estimate is based
on a tariff of 430 rupiah per kilogram in the GTAP model, whereas the current tariff is 700
rupiah per kilogram. However, US rice is not a competitive source for Indonesian imports.
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significant bilateral expansion occurs in US exports of food products, tex-
tiles, wearing apparel, motor vehicles, and other manufactures. However,
chemicals and machinery and equipment show the largest dollar increase
in projected US export gains.21 For Indonesia, the largest export increases
are in textiles, wearing apparel, and leather- and rubber-based products.
Exports of electronic equipment and other manufactures decline. Exports
of services expand strongly from the United States to Indonesia by approx-
imately 22 percent, but bilateral services exports from Indonesia to the
United States decline by 4 percent.

When sensitive items are excluded from an FTA, we would generally
expect smaller impacts on the excluded sectors because they do not face a
direct price shock from liberalization. However, excluded sectors can expe-
rience indirect changes through changes in other prices in a general equi-
librium system. Excluding sugar and rice from the proposed FTA sharply
curtails US market penetration in those products, and vice versa. However,
the exclusion does not have a substantial effect at the macroeconomic level.

Table 8A.8 presents sectoral changes, expressed as percentage changes
in output volume relative to the initial value of output for each sector. For
the United States, the proposed agreement would have only a minor effect
on the production structure of the economy, with leather- and rubber-
based products being the only sector in which the change exceeds 0.5 percent.
As the much smaller partner, Indonesia faces much larger structural adjust-
ments. The calculations suggest that the output of most manufacturing
sectors would see small declines, with electronic equipment hit hardest (9
percent). Sharp increases in output of light manufactures—textiles,
apparel, and leather- and rubber-based products—would absorb jobs lost
in other sectors. This outcome is typical for developing economies, as they
generally specialize in a narrow range of goods.

Evaluation of the All Partners Scenarios

As noted above, because the United States has recently negotiated several
FTAs and is in the process of negotiating several more, it is important to con-
sider how the proposed US-Indonesia FTA might interact with the other
agreements. As in DeRosa and Gilbert (2004), we deal with this possibility by
considering an “all partners” scenario, in which other recently approved US
FTAs and the proposed US-Indonesia FTA are simulated together. Tables
8A.9 through 8A.13 present the results, which correspond to tables 8A.4 to
8A.8 considered above. Because we consider cases in which rice and sugar are
excluded and not excluded, we present tables 8A.9 and 8A.13 in two parts.

When we account for the entire set of likely partners, the estimated ben-
efits to the United States of pursuing the FTA agenda become significantly

21. Despite a lower calculated percentage increase, chemicals and machinery and equipment
make up more than 55 percent of US manufactured exports to Indonesia.
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larger at around $3.2 billion annually. For potential partners, however, the
benefits of preferential access to the US market erode as more economies
forge agreements with the United States. Hence, the estimated annual ben-
efits to Indonesia fall from approximately $909 million to $776 million, or
0.55 percent of GDP. As above, excluding rice and sugar does not substan-
tially change the results.

Summing Up

The calculations from the gravity and CGE models offer two useful views of
the economic prospects of an US-Indonesia FTA that coincide in some
respects. The two models concur in suggesting that the FTA would signifi-
cantly expand bilateral two-way trade. The gravity model estimates the over-
all gain in mutual trade at about 42 percent; the GTAP model estimates gains
at between 25 percent (US exports to Indonesia) and 45 percent (Indonesian
exports to the United States), with an average increase of about 35 percent in
bilateral two-way trade. Improved business practices in Indonesia, in concert
with the proposed US-Indonesia FTA, might additionally expand Indone-
sia’s overall trade by as much as 54 percent, with not only the United States
but also other major trading partners. However, the models disagree regard-
ing the sectors that stand to benefit from the FTA. The gravity model stresses
gains in agriculture and raw materials, but the CGE indicates greater gains
in manufactures and services and little trade stimulation in agriculture.

The general equilibrium estimates of the GTAP model provide addi-
tional insights. The CGE model finds only a negligible loss in economic wel-
fare for the large US economy, but appreciable improvement for Indonesia,
estimated at 0.6 percent of yearly GDP. It also points to particular sectors that
would benefit from expanding bilateral exports. These include food prod-
ucts, textiles, and motor vehicles in the United States and apparel and leather
products—balanced against declines in electronic equipment and other
manufactures—in Indonesia.

Adverse spillover effects arising from trade diversion are small, as effects
of appreciable magnitude are confined mainly to Indonesia’s closest inter-
national competitors: China, Philippines, Thailand, and Vietnam. However,
the adverse impacts are minor, generally less than 0.1 percent of the respec-
tive countries’ GDPs.

Finally, the GTAP model results suggest that liberalizing services trade
between Indonesia and the United States would lead to substantial expan-
sion of US services exports to Indonesia, but a small decline in flows of ser-
vices from Indonesia to the United States. Because the framework for the
domestic and international service economy in the GTAP is still elemen-
tary, these results should be interpreted cautiously. A model with more
sophisticated dynamic linkages between FDI and international trade in
both goods and services might produce different results.
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Table 8A.3 Predicted bilateral trade expansion under a
US-Indonesia FTA (percent)

Simple
Category 1962–99 1990–99 1995–99 average

Total trade
(SITC 0 through 9) 62 49 14 42

Disaggregated trade
Agriculture
(SITC 0 and 1) 189 164 68 140

Raw material
(SITC 2 and 4) 62 49 11 40

Fuels
(SITC 3) 0 0 0 0

Manufactured goods
(SITC 5 through 8) 68 52 9 43

Note: Based on estimation results presented in tables 8A.1 and 8A.2.
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