Estimates from Gravity
and CGE Models

DEAN DeROSA and JOHN GILBERT

Quantitative assessments of the trade expansion and income gains fostered
by a Swiss-US free trade agreement (FTA) require detailed consideration of
economic structure and multilateral trade patterns. To carry out this task, we
use both gravity and computable general equilibrium (CGE) models. Our
gravity model is an augmented version of Rose’s (2004) framework,! but
while Rose analyzed total merchandise trade between multiple partner coun-
tries, we examine disaggregated merchandise trade. Our CGE model is the
comparative static framework of world trade and economic activity designed
by the Global Trade Analysis Project (GTAP). The GTAP model disaggre-
gates world merchandise trade by sectors and also (unlike the gravity model)
covers world trade in services. Using two models increases our confidence
in the general tenor of the results. While the gravity model is grounded in the
empirical tradition of trade analysis, the CGE model rests foremost on theo-
retical foundations. Hence, each model serves as a check on the other. The
basic features and results of our gravity and CGE models are described in the
sections that follow. Appendix E contains further technical details.

Before diving into the models, we must emphasize that the results of
these exercises do not purport to track the details of the recommendations
offered in previous chapters. The CGE model presents “before and after”

Dean A. DeRosa is a principal economist at ADR International Ltd., an economic research and policy
consulting firm in Falls Church, Virginia. John P. Gilbert is associate professor of economics in the
Department of Economics, Utah State University, Logan, Utah.

1. Andrew Rose is well known for his contentious questioning of the role of GATT/WTO

membership in promoting trade. In this chapter, we cite Rose for his contribution to the tech-

nical gravity model and for his database—not for his analysis of the GATT/WTO system.
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comparisons, assuming that all trade barriers that have been measured in the
model’s database are eliminated; it does not attempt the more exacting task
of modeling the phaseout, over time, of tariffs, quotas, and other nontariff
barriers. Similarly, the gravity model attempts to show what a Swiss-USFTA
might accomplish in merchandise trade expansion, based on the average
experience of prior FT As and customs unions. Few of these agreements have
achieved the extent of liberalization that we recommend for the Swiss-US
FTA. Hence, the model results should not be read as precise forecasts as to
what would happen if our recommendations were closely followed. They
simply suggest, in broad terms, the quantitative outcome of an FTA.

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 and regional trade agreements.> 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.> Most gravity
models find that the shorter the distance between countries, and the larger
their combined GDP, the greater the two-way trade is between them. Addi-
tional explanatory variables are specified as well, and these are of greatest
interest: They show how much two-way trade is added or subtracted from
the quantity predicted by the basic core variables because of the partners’
institutions or policies. For instance, trading partners that share a common
border, language, or currency are typically found to enjoy significantly greater
mutual trade.

To analyze regional trade agreements, a dichotomous (0,1) explana-
tory variable—a dummy variable—is introduced to represent preferential
arrangements, either individually or on a combined basis. If the coefficient
on the dummy variable is positive and significant, then the regional trad-
ing arrangement is judged to expand mutual two-way trade between the
arrangement members. The extent of trade expansion is usually measured
in percentage terms, which can be derived from the estimated coefficient
of the dummy variable. Given the log-linear specification of the gravity

2. Greenaway and 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 impacts of preferential trading arrangements among regional trading partners.

3. Athird “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). Less combined population
tends to depress the bilateral level of trade; hence, the coefficient on joint GDP per capita is
normally negative.
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model regression equation,* the impact of an FTA on bilateral trade can be
computed in percentage terms as 100*[exp(b,,) — 1.00]. In this expression,
b is the estimated coefficient for the dummy variable representing the
presence of a regional trade agreement, and exp(b,,) is the value of the nat-
ural number e raised to the exponent b,,. If the coefficient b, is 0.33, then
the value of exp(b,,) is 1.39, and the percentage expansion in trade is esti-
mated as 100*[1.39 — 1.00], which equals 39 percent.

Swiss-US FTA Analytical Framework

We investigate the potential for expanding Swiss-US trade under an FTA fol-
lowing Frankel (1997) and Choi and Schott (2001), among others, using the
general framework of the Rose (2004) gravity model. Our approach combines
the existing regional trade agreements, and tries to account for the possibility
that Swiss-US trade is already significantly greater than the level predicted by
the basic explanatory variables of the gravity model in the absence of an FTA.

Our econometric results are based on bilateral trade flows worldwide
from 1962 to 1999, compiled by Feenstra and Lipsey (Feenstra et al. 2005) and
originally disaggregated according to the 4-digit Standard International
Trade Classification (SITC). For the present analysis, the Feenstra-Lipsey
trade data were aggregated to the 1-digit SITC level, and deflated by the
US consumer 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.> 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
variables, such as landlocked and island status, language, colonizers, and
dates of independence. In all, the dataset constructed for the present analysis,
using the augmented Rose gravity model, entails nearly 940,000 observations,
covering bilateral trade for about 61,000 combinations of commodities and
pairs of trading countries.®

To the core explanatory variables are added dummy variables repre-
senting bilateral, regional, and other preferential trade arrangements. These
include an explanatory variable representing the generalized system of

4. In a log-linear regression, the dependent variable (here, two-way bilateral trade) is
expressed in logarithmic terms, whereas some independent variables (notably, the discrete
dummy variables) are expressed simply as linear numbers (e.g., 0 or 1), while others (notably,
the continuous variables, such as distance or joint GDP) are expressed in logarithmic terms.

5. The complete set of regression variables constructed from the Feenstra-Lipsey and Rose
datasets is described in appendix table E.1.

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.
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preferences (GSP).” The regional trading arrangement (RTA) variable covers
ten regional trade agreements around the world, treated on a combined
basis in our analysis.® Combining the regional trade agreements allows the
model to estimate a single coefficient for the impact of preferential trading
arrangements on bilateral trade.

RTAs have, of course, proliferated in recent years. Schott (2004b) calcu-
lates that, as of May 2003, some 155 bilateral and regional trade agreements
had been notified to the World Trade Organization (WTO) under Article 24
of the General Agreement on Tariffs and Trade (GATT).? Accordingly, in
accounting for just 10 strong regional trade agreements, the Rose data upon
which we rely does not reflect the breadth of recent experience with bilat-
eral and regional trade agreements worldwide. This has uncertain implica-
tions for the magnitude of our estimated coefficient of the RTA variable.
However, many of the 155 notified agreements are weak, in that they
require considerably less than total free trade between the partners. Many
others are quite recent—the 1990s were a boom period for FTAs—and their
effects need time to flower. For those reasons, Rose’s strategy of singling out
the 10 strong and well-established RTAs to estimate the trade impact of
bilateral and regional free trade has merit.

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

7. The dummy variable is needed to distinguish between countries that receive GSP benefits
and those that do not. Under the GSP system, a number of advanced countries extend pref-
erences to less developed countries on a nonreciprocal basis. The GSP programs of major
industrial and other countries are monitored by the UN Conference on Trade and Develop-
ment (UNCTAD), including through a series of manuals describing the individual programs.
See UNCTAD (2004a).

8. The Rose dataset includes indicators for the Association of Southeast Asian Nations
(ASEAN), European Union (EU), US-Israel FTA, North American 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 Economic Coopera-
tion Agreement (SPARTECA), and the Southern Cone Common Market (Mercosur).

9. As of July 2005, the WTO (2005e) features an illustrative list of 32 major regional trade
agreements worldwide on its Web site, of which the majority are agreements between small
developing countries or newly independent states of Eastern Europe.
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Results from the Gravity Model

Tables 8.1 and 8.2 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 1962-99, and for two subperi-
ods, 1990-99 and 1995-99. The two subperiods correspond to the decade of
the 1990s and the post-Uruguay Round period respectively. Finally, the
gravity model estimates are presented both with and without the Swiss-US
trade integration and openness explanatory variables. As it turns out, the
presence or absence of these additional variables makes surprisingly little
difference to the other coefficients, including the estimated impact of a
regional trade agreement.

The regression results for both total and disaggregated trade mirror the
widely reported empirical robustness of the gravity model. In particular,
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. Thus, for instance, 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, whereas landlocked countries tend to
trade significantly less than other pairs of countries.

The overall explanatory power of the gravity model using disaggre-
gated bilateral trade data from the Feenstra-Lipsey dataset (R-squared gen-
erally about 0.30) is appreciably lower than that found by Rose (2004) using
aggregate bilateral trade data (R-squared 0.50-0.60). An exception, how-
ever, is the impressive explanatory power of the regression results in table
8.2 for manufactures (R-squared about 0.50).

Gravity model studies by Rose (2004) and most other previous inves-
tigators, using aggregate bilateral trade, frequently report estimated coef-
ficients near unity for the RTA variable. By contrast, in our analysis, the
estimated coefficients for the RTA variable are generally less than 0.50, except
for the post-Uruguay Round period, for which the RTA coefficient estimates
generally exceed unity for both total trade and all commodity groups except
mineral fuels. A regression coefficient of 0.50 implies that the RTA increases
trade between the partners by 65 percent; a regression coefficient of 1.00
implies that the RTA increases trade by 172 percent.

As mentioned in chapter 1, Adams et al. (2003) counter these findings,
reporting negative RTA coefficients after using an analytic framework in the
spirit of the gravity model and a database that ends in 1997. Indeed, these
authors at the Australia Productivity Commission (APC) claim that they find
net trade diversion for 12 out of 16 recent RTAs. However, their technique
for measuring diversion is poorly explained or justified in the paper, and for
reasons explained in appendix E, we do not subscribe to their findings.

ESTIMATES FROM GRAVITY AND CGE MODELS 229

Institute for International Economics | www.iie.com



Table 8.1 Gravity model estimates for US-Swiss overall
(SITC 0 through 9) trade, 1962-99

1962-99 1990-99 1995-99

Without With Without With Without With

Constant —19.27%%*%  _18.20%**  _7.00%**  _577%**  _6,93%**  _57Q¥%**
Distance —0.79%**  —0.81*** Q. 77¥**  -0.79***  -0.72%**  -(Q.74***
Joint GDP 0.75%** 0.74%%* 0.53%** 0.57%%* 0.53%** 0.57%**
Joint GDP per

capita -0.10%**  -0.10***  -0.25%**  —Q.25%**  _(0.28***  —(.28***
Common

language 0.20%** 0.13%** 0.19%** 0.08*** 0.22%** 0.12%**
Common

border 0.55%** 0.57*%* 0.96%** 0.98*** 0.971%** 0.93%**
Landlocked -0.19%**  —0.25%**  _050%** -0.62*** -0.53*** -0.66***
Island 0.717%** 0.717*** 0.34%** 0.35%** 0.37%** 0.33%**
Land area —0.13%**  —0.13***  _0.07***  -0.07*** -0.06%**  -0.07***
Common

colonizer -0.06%* -0.03 -0.15%**  -0.,10** -0.11%* -0.06
Colony 0.75%** 0.76*** 0.30* 0.30* 0.29 0.29
Ever a colony 1.67%*%* 1.76%** 1.00%** 1.13%%* 0.95%** 1.08***
Common

country 0.22 0.20 -0.65 -0.75 -0.67 -0.77
Currency union 0.80%** 0.79%** 1.52%** 0.66%** 1.40%** 0.48*
GSP —-0.14%**  —(Q.,15%** 0.33%** 0.26*** 0.28%*** 0.22%**
RTAs 0.33%** 0.33%** 0.32%** 0.33%%* 1.19%** 1.27%%*
US-Swiss trade 0.94* 1.63%** 1.57%**
US openness 1.46%** 1.52%*% 1.50%**
Swiss openness 0.57*** 0.94*** 1.07%**
R-squared 0.40 0.41 0.34 0.35 0.36 0.36
Observations

(thousands) 940 940 263 263 146 146
Groups

(thousands) 61 61 44 44 41 41

**% *% *indicate that the coefficients are statistically significant at the 99, 95, and 90 percent levels,
respectively.

Notes: Estimates are presented both with and without the Swiss-US trade integration and open-
ness explanatory variables. Regressand is log real trade. Distance, GDP, GDP per capita, and land
area are measured in log terms. Estimated year effects are not reported. Groups are numbers of
country-pair-commodity combinations for which trade exists in the data sample.

Source: Authors’ calculations based on generalized least squares estimation of the Rose (2004)
gravity model with random effects, using a combined version of Rose (2004) and
Feenstra-Lipsey (2005) datasets.
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The regression coefficients for the US openness variable are always
greater than those for the Swiss openness variable, suggesting that trade
resistance forces are stronger in Switzerland than they are in the United
States. Estimated coefficients for the Swiss-US trade integration variable on
a sector-by-sector basis (table 8.2) generally have high positive values, sug-
gesting that bilateral trade already exceeds the international norm. How-
ever, the coefficient is only significant for trade in manufactures in the
1990s. These results tend to suggest that US exports to Switzerland would
expand more than Swiss exports to the United States under a Swiss-US
FTA. They also suggest that agriculture is a prime candidate for trade
expansion in both directions, probably because both countries currently
have high levels of protection in place. Other evidence, reported shortly,
suggests that there is also considerable room for expanded manufactures
trade between Switzerland and the United States.

Table 8.3 reports the trade expansion effects implied by the various
coefficient estimates for the RTA variables in tables 8.1 and 8.2.1 The sim-
ple average column gives equal weight to the coefficients estimated for
each of the overlapping periods. Based on the simple average percentage
expansion for total trade (104 percent) and the four sectors taken together
(102 percent), it appears that overall Swiss-US merchandise trade might
expand, under an FTA, by a central estimate of about 100 percent, holding
all other factors constant.!! Both agriculture and manufactures two-way
trade might expand by about 140 percent. Predicted expansion of Swiss-
US trade in manufactures by more than 100 percent may seem implausi-
ble, given the relative openness of both Switzerland and the United States.
However, a leap in bilateral foreign direct investment (FDI) could induce
a great deal of bilateral trade expansion, as chapter 7 suggests.!?

10. The figures in the tabulation are based on the regressions that include the dummy vari-
ables for Swiss-US trade integration and openness. However, as mentioned, the dummy vari-
ables make very little difference to the RTA coefficients.

11. Results of the CGE model, presented in this chapter, suggest that a Swiss-US FTA could
lead to an expansion in bilateral trade in services of about 10 percent. However, based on
Ceglowski (2005) estimates of the correlation coefficient between expansion in merchandise
trade and in services trade, and the reported estimates of merchandise trade expansion, it is
possible that a Swiss-US FTA could lead to as much as a 60 to 70 percent increase in bilateral
trade in services.

12. Ignoring the other coefficients, and focusing only on post-Uruguay Round estimation
results, suggests that overall Swiss-US trade might grow by 235 percent, led by expansion
of manufactures (nearly 340 percent) and agriculture (nearly 280 percent). These results
do seem implausible. However, given the array of hidden barriers to manufactures trade as
well as overt barriers to agricultural trade, bilateral trade expansion could conceivably exceed
100 percent.

ESTIMATES FROM GRAVITY AND CGE MODELS 233

Institute for International Economics | www.iie.com



Table 8.3 Implied trade expansion effects (percent)

Simple
Category 1962-99 1990-99 1995-99 average
Total trade (SITC 0-9) 39 39 235 104
Disaggregated trade
Agriculture (SITCOand 1) 73 76 278 142
Raw material (SITC 2 and 4) 43 45 215 101
Fuels (SITC 3) -25 20 82 26
Manufactured goods (SITC 5-8) 45 36 339 140
Simple average? 34 44 229 102

SITC = Standard International Trade Classification
a. The simple average excludes the estimate for total trade (SITC 0-9).

Source: Authors’ calculations.

CGE Model: Construction and Results

CGE models are based on general equilibrium principles; they are built to
turn abstract theories into practical tools. A number of features distinguish
them from other widely used frameworks for trade policy analysis, especially
gravity models. In particular, the actions of economic agents are modeled
explicitly through utility- and profit-maximizing assumptions, while
economy-wide resource and expenditure constraints are rigorously enforced.
Because they gather markets into a single system, CGE techniques effectively
capture feedback and flow-through effects induced by policy changes. Eco-
nomic distortions often have repercussions beyond the sector in which they
occur, which CGE models are designed to capture. They are particularly
well-suited to examining FTAs, under which multisector liberalization is
undertaken in at least two countries simultaneously and adverse conse-
quences of discriminatory preferences may well arise (Panagariya 2000).
Against these significant advantages, CGE models are highly data-
intensive, and subject to several uncertainties. How should equations be
specified? What parameters should be used? How should the FTA experi-
ment be designed? Because CGE results are sensitive to these decisions, they
should be viewed cautiously. Our CGE model is the GTAP framework, a
publicly available and widely adopted model. Multiregion and multisector,
it assumes perfect competition and constant returns to scale. These assump-
tions are very strong, and in practice, tend to apply best to homogeneous
goods and not so well to services, which are more heterogeneous and often
entail large fixed costs. Other CGE frameworks assume that countries
enjoy increasing returns to scale as they specialize, and that monopolistic
markups are eroded by trade liberalization. Such models may also assume
that freer trade spurs investment and productivity. Some also incorporate
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dynamic effects, such as fostered innovation due to greater competition. These
additional assumptions typically result in significantly larger calculated
trade and economic gains as a consequence of removing barriers. By contrast,
the results reported here, using a comparative statics framework, are very
conservative and may severely underestimate the benefits of an FTA—
most notably in services, which command more than 70 percent of GDP in
both the US and Switzerland, and for which products are in practice dif-
ferentiated and knowledge-intensive. Accordingly, the expected gains of a
Swiss-US FTA should come from returns to scale, competitive erosion of
markup margins, and dynamic innovation. The GTAP model, however, does
not capture these effects.

Experimental Design

The proposed FTA between Switzerland and the United States is first sim-
ulated independently of the existence of other FTAs. The results thus
reflect the estimated effect of the proposal in isolation from any liberaliza-
tion that occurred after the reference year for the GTAP6 database (2001),
or that might be forthcoming. For services trade, the base year for the tar-
iff equivalent values used in the analysis is 1996, reflecting barriers to trade
in services as reported by Dee, Hanslow, and Phamduc (2003).

We then consider an all-partners experiment, in which the proposed
Swiss-US FTA is implemented simultaneously with other, newer US
FTAs—those ratified after the GTAP6 database—and prospective US FTAs
that might come in force by the end of 2006. The newer US FT As are those
with Chile, Australia, Singapore, and Morocco; the prospective FT As, apart
from the Swiss-US FTA, are the Central American Free Trade Agreement
(CAFTA) as well as FTAs with Thailand and the Southern African Customs
Union (SACU).

In all cases, arrangements are assumed to be implemented “clean,”
meaning that all participating economies eventually reduce their import
tariffs to zero on a bilateral preferential basis. Services trade barriers are also
eliminated.® However, all other tariffs and barriers, such as those applied to
nonparticipating economies, are left in place. In other words, possible lib-
eralization negotiated in the WTO Doha Development Round is not taken
into consideration. Moreover, in the experiment with all free trade areas, it
is assumed that the FTAs are implemented only with the United States.
Preferential liberalization among proposed partner regions is not considered.

As an additional benchmark for the implications of bilateral FTAs,
beyond the status quo benchmark of the CGE model baseline, we also con-
sider unilateral trade reform scenarios for Switzerland and the United
States. In these scenarios, each economy is assumed to unilaterally remove

13. Estimates of barriers to services are those reported by Dee, Hanslow, and Phamduc (2003),
which reflects barriers as of 1996.

ESTIMATES FROM GRAVITY AND CGE MODELS 235

Institute for International Economics | www.iie.com



all tariffs on a nondiscriminatory basis, thereby indicating the extent to
which an FTA either improves upon, or falls short of, the usual textbook
optimum of free trade.

All of the simulations are run as exercises in comparative statics. This
entails “before” and “after” pictures, allowing all of the agreed bilateral lib-
eralization to take place and all industries to adjust, but with no attempt to
profile the time path of adjustment. Factor market “closure” conditions
allow full mobility of capital and labor across domestic industries; in other
words, all capital and labor, both skilled and unskilled, are assumed to be
fully employed once the adjustment process is complete.!* The implicit
time frame is the long run, typically regarded as an adjustment period of
about 10 years. However, the adjustment path is not directly modeled.
Land is treated as imperfectly mobile across agricultural activities, while
other natural resources are assumed to be committed to individual indus-
tries as specific factors.

Results from the CGE Model

Table 8.4 presents estimates of the overall effect of the proposed agreement.
The model predicts fairly dramatic increases in the volume of bilateral
trade between the United States and Switzerland, with US exports to
Switzerland increasing by 32 percent and Swiss exports to the United
States increasing by approximately 12 percent. One reason for the dramatic
increase in US exports is that Swiss imports from other countries may
decline, once US firms enjoy a preferential tariff structure. This effect,
known as trade diversion, seems quite strong in Switzerland’s case.'® Swiss
tariffs on agriculture are high, and the United States would become a pre-
ferred supplier alongside the European Union. The overall welfare effects
of the agreement are estimated to be small for both economies, and posi-
tive for Switzerland.!®

The unilateral benchmark results indicate somewhat why the welfare
outcomes are what they are. The United States is already a very open econ-
omy, and hence, has little to gain in efficiency from further liberalization.
In fact, it loses in welfare terms from unilateral reform, due to shifts in

14. An alternative assumption, consistent with the same results, is that unemployment rates
for labor and capital remain the same before and after full adjustment.

15. Swiss trade diversion is also reflected in the significant drop in Swiss tariff revenues,
shown in the third section of table 8.4, and in the adverse terms-of-trade shift (discussed
below).

16. The welfare effects presented in table 8.4 are measured as the equivalent variation (EV)
in income. This is essentially the change in household income that equals the proposed
change, at constant consumer prices.
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terms of trade, though by only a small fraction of GDP.1” Recall also that
the GTAP model results do not incorporate returns to scale, or competitive
or dynamic effects—and all of these are important, especially for the ser-
vices sector. Finally, since the Swiss market is relatively small, there are few
opportunities to counter adverse terms-of-trade shifts with increased mar-
ket access. For Switzerland, the gains from unilateral liberalization are
larger, reflecting higher protection levels in a few key markets and much
smaller adverse terms-of-trade effects.

It should be emphasized that alternative modeling techniques suggest
much larger GDP gains from expanded Swiss-US trade than the gains cal-
culated by our static CGE analysis using the GTAP framework. Based on
table 8.4, Swiss-US bilateral trade might increase by $5.3 billion in the wake
of a Swiss-US FTA.18 Research reported elsewhere (Bradford et al. 2005),
using a variety of alternative techniques, suggests that annual GDP gains to
each partner would amount to about 20 percent of the expanded trade, or
about $1.1 billion annually.” These gains reflect the adoption of improved
production methods in response to competitive pressures, the exit of less
efficient firms, scale and network economies, reduced markup margins,
more intense use of imported inputs, and greater variety in the menu of
available goods and services. For the United States, as a percentage of GDP,
the annual gains calculated by the static GTAP model are very small, but for
Switzerland, they represent about 0.5 percent in GDP.

The welfare effects of the Swiss-US FTA on third countries are pre-
sented in more detail in table 8.5. Most other economies suffer very small
welfare losses because of the FTA, though China incurs the largest adverse
effects. Preference dilution—the phenomenon whereby existing FTA part-
ners lose the benefits of preferential access to the Swiss or US market when
Switzerland enters into free trade with the United States—does not seem
to be significant for either NAFTA or EFT A members, though the European
Union sees a slight effect. As a proportion of regional GDP, all welfare
effects on nonmembers are very minor. Under unilateral reform, by con-
trast, nonmembers generally benefit.

The CGE model predicts that Switzerland would gain twice as much in
GDP terms if the United States unilaterally abolished its barriers with all

17. This result for US unilateral trade liberalization is commonly found in CGE models that
use the GTAP framework. It emphasizes the importance of concerted, reciprocal trade liber-
alization for a large economy, such as the United States, to avoid adverse terms-of-trade
effects. For a smaller economy, such as Switzerland, reciprocal trade liberalization is not so
essential to avoid an adverse movement in terms of trade.

18. In addition, the United States would slightly expand its imports from the rest of the world,
but Switzerland would slightly contract its imports.

19. This rough rule of thumb finds strong support in the econometric literature, but of course
counterexamples can be cited in which GDP gains are not related in a simple fashion to trade
expansion. On the other hand, GDP gains could be much larger than the figures cited in the
text if two-way trade doubled as the gravity model calculations suggest.
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countries instead of just entering an FTA with Switzerland. This result pre-
sumably reflects the spur to global growth that would result from unilateral
US trade reform. While unilateral reform is not in the cards, if a Swiss-US FTA
is implemented, the calculation suggests that Switzerland can be relaxed
about further US liberalization in the Doha Round or other trade contexts.

Table 8.6 contains details on the change in the pattern of overall trade by
region. The effects of the Swiss-US FTA on nonmember exports to the United
States are very small. For Switzerland, however, the effects are more signifi-
cant and consistently negative, especially for Australia, New Zealand, China,
and the members of the Association of Southeast Asian Nations (ASEAN).

CGE models also allow us to predict which sectors are most likely to be
affected by the proposed agreement. The results of the analysis appear in
tables 8.7 and 8.8. Table 8.7 presents the estimated changes in bilateral and
total exports by economic sector. The simulations predict some very large
gains in US exports of agricultural products, including grains, oil seeds, ani-
mal products, dairy, and other manufactures. Dairy in particular could see
extremely large gains, but from a very small base of only $1.8 million in 2001.
These results reflect very high protection levels for Switzerland in 2001 in the
GTAP6 database: 34 percent for grains, 21 percent for oil seeds, 101 percent
for animal products, and 108 percent for dairy. Other manufactures—exclud-
ing motor vehicles, machinery and electronic equipment—could see export
gains of 73 percent.?” From the perspective of overall US trade, only the Swiss
tariff changes in raw animal products, dairy products, and other manufac-
tures are large enough to have a significant impact on US bilateral exports.

For Switzerland, the bilateral export gains are much smaller, but still
very significant in dairy, textiles, metal products, and some agricultural
products. Reflecting the comparatively large role that the United States
plays in Switzerland’s bilateral trade profile, these translate into significant
overall trade expansion in the areas of raw animal products, dairy prod-
ucts, and certain manufactures.

The predicted changes in bilateral trade in services are positive but rel-
atively small, at 10 percent for US exports to Switzerland and 13 percent for
Swiss exports to the United States.?! Moreover, total US exports of ser-
vices are in fact predicted to decline, indicating that the increase in US ex-
ports to Switzerland represents a diversion. There are three model-related

20. Based on the data in appendix E, we have assumed that the Swiss tariff barrier for this cat-
egory is 11 percent. This is well below the implausibly high figure in the GTAP6 database,
namely 155 percent.

21. These estimates are very conservative. Using a similar gravity model approach for bilat-
eral services trade as the model presented earlier in the chapter for merchandise trade,
Ceglowski (2005) estimates that trade in services among partners to a regional trade agree-
ment is 38 percent higher than among other nonmember trading partners. Moreover, she also
finds a 0.6 to 0.7 correlation coefficient between increased trade in services and trade in goods.
Based on our two estimates for increased merchandise trade (100 percent from the gravity
model and 20 percent from the CGE model) the upper and lower estimates for trade creation
in services could range from 14 to 70 percent.
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explanations for these small and counterintuitive changes. The first is that
the trade flow barriers estimated by Dee, Hanslow, and Phamduc (2003) are
relatively low, about 5 percent on an ad valorem-equivalent basis. The
second is that certain types of barriers, such as taxes on interest, dividends,
and sales, are not region-specific in the GTAP model. The third and perhaps
most important possibility is that barriers to trade in services limit trade
flows to a greater extent than is modeled in the GTAP framework. Trade
barriers in services may hinder firms from investing in foreign market
(GATS mode 3); reducing them could spur FDI in the affected service sec-
tors and beneficially enhance competitive pressures. The GTAP model does
not capture such positive productivity effects. Hence, the applied general
equilibrium analysis reported here very likely understates the potential for
expanded bilateral services trade under a Swiss-US FTA.

Table 8.8 contains the estimated changes in output by sector. These fig-
ures are useful for understanding the extent of structural adjustment that the
agreement might require. In the United States, the only sector affected by the
proposed FTA, beyond a marginal extent, is the “other manufactures” sec-
tor, which enjoys an expansion of 2.5 percent. This finding suggests that US
adjustments in response to the Swiss-US FTA would be negligible.

In Switzerland, the adjustment burdens are likely to be more substan-
tial, with significant output declines predicted in manufacturing and crops.
However, output gains are estimated in dairy, textiles, and apparel. Over-
all, while Swiss adjustments are much greater than those predicted for the
United States, the burden seems to be manageable—especially when the bilat-
eral FTA is compared with the unilateral benchmark, for which the required
adjustments are substantial (table 8.8).

A final issue of concern is how the benefits of the proposed FTA are
likely to be spread across different members of society. The GTAP frame-
work deals with this issue in the Ricardian tradition, by estimating changes
in the rewards to the primary factors (capital, labor, and land) used in the
production process. The estimated percentage changes in real factor
rewards are presented in table 8.9. In the United States, all effects are rela-
tively minor. In Switzerland, important changes are predicted—in partic-
ular, a decline in the returns to land and natural resources, suggesting that
agricultural households are likely to come under pressure from increased
US agricultural exports, although again by a much smaller amount than
would occur under unilateral reform.

Since the United States has recently signed several new FTAs and is
considering others, it is important to consider how their presence affects
our outcomes. As noted above, we consider a scenario in which the pro-
posed Swiss-US agreement is implemented simultaneously with other cur-
rent and prospective US FTAs that conceivably might enter into force by
2006, with the United States as the FTA hub (Chile, Australia, Singapore,
Morocco agreed; CAFTA, SACU, and Thailand prospective). The results
are presented in tables 8.10 through 8.14.
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Table 8.9 CGE changes in returns to factors of production,
Swiss-US FTA (percent change at constant prices)

United States Switzerland

Factor of Free trade Unilateral Free trade Unilateral
production area benchmark area benchmark
Land 0.6 0.2 -9.7 -40.9
Unskilled labor -0.3 -0.1 0.1 1.8
Skilled labor -0.3 0.0 0.1 2.0
Capital -0.3 -0.1 0.8 2.4
Natural resources 0.2 0.7 -2.1 -7.6

Table 8.10 shows that the presence of the other FTA partners does not
substantially alter the predicted changes in bilateral trade between the
United States and Switzerland. However, there are substantial increases in
total US trade, reflecting the broader array of trading opportunities that
arise under the hub formation. Similarly, while the overall welfare effect is
only slightly reduced for Switzerland, the benefits from multiple FTAs are
much greater for the United States. Even so, they are still very small as a
fraction of US GDP, reflecting both low initial US barriers to trade and the
relatively small economic size of its current and prospective FTA partners.

Table 8.10 shows estimated regional welfare effects. Under the multi-
ple FTA scenario, the effects on nonpartner countries are magnified, espe-
cially for NAFTA partners and EU members. However, the negative effects
on nonmembers remain at small proportions to their GDP levels.

The regional trading pattern estimates in table 8.11 indicate that, when
the Swiss-US FTA is considered in conjunction with other FTAs, the vol-
ume of bilateral trade between other US partners and Switzerland is sig-
nificantly reduced. This happens because the hub-and-spoke structure
does not eliminate barriers between Switzerland and the other US partners.

While estimated changes in the sectoral pattern of trade (tables 8.12
and 8.13) are not significantly different from those already discussed
(tables 8.7 and 8.8), there are some differences in the volume of total US
trade, especially in animal products, dairy, food, and textiles. However,
tables 8.12 and 8.13 indicate that a large fraction of the projected trade
changes are redirection, and production changes remain relatively small.

Summing Up

The quantitative results from the gravity and CGE models presented in this
chapter offer two useful views of the economic prospects of a Swiss-US
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Table 8.14 CGE changes in returns to factors of production,
all US FTAs (percent change at constant prices)

Unskilled  Skilled Natural
Country Land labor labor Capital resources
United States 2.0 -0.2 -0.2 -0.2 0.1
Switzerland -9.6 0.1 0.1 0.8 -1.9
Chile 0.5 -0.1 -0.1 0.4 -1.8
Australia 34 -55 -8.3 13 03
Singapore -5.3 -54 -9.4 12.0 -20.2
Morocco -10.7 2.1 0.5 6.9 -18.9
CAFTA 0.1 -4.1 -4.7 -2.6 37
SACU -2.4 -2.8 -6.2 2.5 -3.8
Thailand -10.0 -3.6 -6.8 13.6 -24.4

CAFTA = Central American Free Trade Agreement
SACU = Southern African Customs Union

FTA, though importantly, the estimates from the two models concur that
an FTA between Switzerland and the United States would significantly
expand bilateral two-way trade between the two countries. The gravity
model estimates gains of about 100 percent for total trade while the GTAP
projects more modest gains of between 32 percent (US exports to Switzer-
land) and 12 percent (Swiss exports to the United States), averaging out to
an increase of about 20 percent in bilateral two-way trade. Both models
suggest that much of the expansion in bilateral trade might be focused in
agriculture, as the two countries currently maintain significant protection
for domestic producers of dairy, grain, livestock, and other farm products,
owing to the political strength of the agriculture lobbies in both countries.

The general equilibrium estimates of the GTAP model provide addi-
tional insights into the impact of a Swiss-US FTA. Although they find little
improvement in overall economic welfare,?? they point to particular sectors
of both economies that would benefit from the expansion of bilateral
exports. These include the dairy, grain, oilseed, and other manufacturing
sectors in the United States, and dairy, raw animal products, and select
manufacturing sectors in Switzerland. As for the limited overall economic
gains found by the CGE model, in important respects, this outcome likely
reflects deficiencies in modeling the services sector. By contrast, sector-
specific studies suggest strong positive effects from liberalizing services
trade (Copenhagen Economics 2005).

22. It deserves mention that the GTAP protection data for manufactured goods almost exclu-
sively refers to tariffs, even though nontariff barriers (NTBs) are often important. If the Swiss-
US FTA can make a dent in these NTBs, the calculated welfare benefits will be larger.
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Spillover effects arising from trade diversion under the hypothesized
Swiss-US FTA would adversely impact third countries, especially China,
EU members, and NAFTA partners of the United States. These effects are
generally modest in magnitude, however, and in the case of the European
Union and NAFTA, they largely reflect leveling of the playing field for
Swiss and US exporters owing to the dilution of preferences enjoyed by
competing Canadian and Mexican exporters in the US market, and EU
exporters in the Swiss market.

The essential point of the models is that a Swiss-US FTA would very
likely benefit both parties. However, the spillover effects are not without
their political consequences. It is thus worth examining what the conse-
quences might be for Switzerland, as a landlocked country surrounded by
members of the European Union. This is taken up in the next chapter.
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