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foreword

Trade models are not just an elegant academic exercise. The models and the as-
sumptions that drive them underpin many of the estimates that influence the 

shape of trade agreements and the legislative response to them. A clear grasp of the 
models and their abilities and limitations can help policymakers and their advisors sort 
through the thicket of advocacy research that often surrounds public policy debates. 

On January 22 and 23, 2004, the U.S. Department of Commerce and the Woodrow 
Wilson International Center for Scholars held the “Empirical Trade Analysis 
Conference: Strengthening Analytical Capabilities to Support Trade Negotiations.” 
The Economic Research Service of the U.S. Department of Agriculture and U.S. 
International Trade Commission provided valuable support for this conference, and 
the sponsors drew on the advice and experience of the Office of the United States 
Trade Representative. 

Distinguished conference participants included academics involved in the field of 
empirical trade analysis as well as key members of the trade policy community both in 
and outside government. Keeping with the vision of Woodrow Wilson, this confer-
ence brought together leaders of policy and academic research and moved the research 
closer to key policy questions, while the policy community gained a better under-
standing of the capabilities and limitations of the current state of art in empirical trade 
analysis. The main objective of the conference was to clearly define—on behalf of 
policymakers and stakeholders—the strengths and weaknesses of the economic mod-
els, the key assumptions that can drive the results, and the types of trade questions for 
which the models are best suited. 

The United States derives substantial benefits from open trade and investment 
flows. Over many decades, increased international trade and investment have been 
significant factors in determining the pace of U.S. economic growth and the contours 
of the economy. Since 1960, flows of foreign direct investment as a share of GDP have 
increased from less than 1 percent to over 3 percent. International trade as a share of 
GDP has increased from 9 percent to 28 percent (chart 1). 

Trade liberalization and globalization create new opportunities yet remain contro-
versial subjects because competition invariably causes dislocations. The growth in trade 
and investment has been met with an escalating debate over the benefits of globalization. 
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Chart 1: Total U.S. trade as a share of GDP, 1960-2006

Chart 2: Average U.S. Tariff on Dutiable Goods, 1930-2005
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Political pressure for a more protectionist tilt to U.S. economic policy has risen signifi-
cantly recently, this past year in particular. Discussion of free trade agreements are in-
creasingly met with a lack of public support for engagement in the global economy. 

Over three years have passed since the conference was held, yet the challenges for 
policy and analysis remain much the same. The Doha Development Round still ap-
pears far from complete, while the trade policy landscape continues to broaden with 
more and more attention being given to negotiating bilateral and regional trade agree-
ments. Policymakers seek accurate economic analysis to help form and implement 
policies that serve the U.S. national interest. 

Erosion of public support for trade liberalization was evident five years ago and 
has been diminishing since, as evidenced by the narrow passage of Trade Promotion 
Authority (TPA) in 2002, the close vote on the Central American Free Trade 
Agreement, the stalemate in the WTO Doha Round, and the current Congressional 
debate over the recently negotiated free trade agreements with Colombia, Korea, 
Panama, and Peru. As part of approving TPA, Congress required the Administration 
to report on the economic effects of future free trade agreements. The Congressional 
requirement of analysis coupled with public debate sharpens the call for clear and thor-
ough empirical trade policy analysis. 

Political leaders, the private sector, and civil society look to economic analysis as 
a guide to judging how trade agreements may affect the national economy as well as 
specific industries, regions, and households. Successful trade negotiations depend on 
the quality of the modeling and analytic tools used to set negotiating strategies, test 
proposals, and evaluate overall agreements. It was in this context that conference par-
ticipants evaluated empirical analytical tools. Key lessons emerged: 

Success Measuring Tariff Cuts: Progress has been made in estimating the economic 
impact of tariff reductions (chart 2), not only on the national economy but also on a 
state and regional basis. Economists are also better able to estimate the impact of tariff 
liberalization on different income groups—giving policymakers a better sense of the 
distributional effects of trade liberalization. 

Changing Nature of Trade Agreements: Recent trade agreements differ from the his-
torical Kennedy (1960s), Tokyo (1970s), and Uruguay (1990s) Rounds. Today’s trade 
agreements are often bilateral or regional and span well beyond tariff reductions to 
include international trade in services, rules on intellectual property protection, and 
other barriers to trade and investment. Reliable and comprehensive analysis of modern 
trade agreements requires more advances in economic modeling to capture these new 
aspects of FTAs. 

Major Improvements in Trade Data: The quality of the underlying trade data has im-
proved over the decades thanks to data innovations in updating trade barrier information, 
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identifying tariff preferences, and clarifying domestic support and export subsidy mea-
sures in agriculture as opposed to treating them in their ad valorem equivalent. 

Growing Importance of Non-Tariff Barriers: Much more work is needed to measure 
the economic importance of non-tariff barriers. These behind-the-border trade bar-
riers can be policies or official practices that unfairly inhibit competition. Examples 
include import quotas, unpredictable standards, non-transparent regulatory processes, 
and limited distribution networks. Recent innovations in modeling non-tariff barri-
ers contributed to a broad consensus at the conference that the economic gains from 
reducing non-tariff barriers likely exceed the gains from reducing tariffs. 

The Challenge of Negotiations on Services, Investment, and Rules: Key issues in to-
day’s trade agreements include liberalizing trade in services, adopting rules on foreign 
investment, protecting intellectual property rights, and limiting government subsidies. 
Existing economic models need to expand beyond tariffs to account for these new 
areas of negotiation. 

The Devil and the Details—The Critical Importance of Assumptions: The results of 
economic models are sensitive to key assumptions made by the modeler. For instance, 
the market structure and responsiveness to price changes may strongly influence the 
model’s results. Trade models are particularly sensitive to assumptions about how eas-
ily domestic and imported products can be substituted for each other, the so-called 
Armington elasticity. Depending on these assumptions, models can produce a wide 
range of results—in magnitude and sometimes even direction—for a single trade 
policy question. 

Economists have also created models that capture market conditions outside the tra-
ditional assumptions of perfect competition. For instance, in modeling markets where 
a single firm or a handful of firms dominate or influence the market, there is consid-
erable disagreement over exactly what specifications should dictate the model’s form 
with the specifications influencing the model’s output. 

Difficulty with Dynamics: Modelers face an even more daunting challenge in attempt-
ing to estimate the impact of trade on key factors such as levels of investment, innova-
tion, and monetary policy. Increased competition from international trade can push 
a firm or an industry to invest in additional research, speed the introduction of new 
products, or make a pro-growth shift in public policy. 

Research for the Future: The economics profession and modeling community must 
continue to improve their ability to estimate the impact of non-tariff barriers, link 
trade changes to state and regional economies, model the economic effects of services 
and investment liberalization, and capture dynamic effects of trade liberalization. 
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Models and Policymakers: Policymakers can help researchers increase the relevance 
of their models by explaining key aspects of trade agreements, stressing priorities, 
providing important data inputs, and allocating funds for improved data collection. 
Researchers can help policymakers interpret their results by explaining key assump-
tions that drive the results, testing the robustness of the results, and explaining model 
limitations. With knowledge of the different kinds of models and which assumptions 
drive their results, the policymaker will be better prepared to evaluate competing re-
search results. 
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Trade negotiations at the bilateral, regional, and multilateral level have prolifer-
ated in the past two decades. Experiences with the North American Free Trade 

Agreement, China’s accession to the World Trade Organization (WTO), a host of bi-
lateral free trade agreements, and the struggle to successfully conclude the WTO Doha 
Round have demonstrated the need for governments to comprehensively assess the po-
tential impacts of trade policy decisions on their economies. This assessment requires 
sophisticated yet transparent analytical tools to aid in weighing individual negotiating 
offers and evaluating an overall trade agreement. 

Trade economists have developed standard models and tools to assess tariff liberal-
ization scenarios and aid policymakers in crafting welfare-enhancing agreements. But 
the trade policy landscape is changing and modeling tools have not kept pace with the 
expansion of policy issues. 

For example, economies around the globe are becoming increasingly service-ori-
ented. In the United States alone, services account for over two-thirds of the economy 
and about 80 percent of the workforce. Trade in services is increasingly on the agenda 
for free trade agreements (FTAs), and policymakers must evaluate the benefits of ser-
vices trade liberalization. Yet, current empirical trade tools are nearly all focused on 
trade in goods. And while academics and practitioners have achieved remarkable prog-
ress in measuring the economic effects of a tariff cut, traditional tools are less able to 
quantify regulatory measures, administrative requirements and other non-tariff barri-
ers, which are quickly becoming the new frontier of trade protection. 

This conference volume discusses the current state of the art in empirical trade 
analysis. For analysts, the volume offers best practices in modeling policy questions of 
the new trade era. For the policy community, the volume reveals abilities and limita-
tions of current tools of the trade. 

Executive summary



11

Trade economists and policymakers gathered at the Woodrow Wilson Center for 
the Empirical Trade Analysis Conference in January 2004 to achieve the follow-

ing key goals:

•	� Assess the current capabilities of economic models and analytical techniques 
used to aid officials in developing trade policy strategies and conducting trade 
negotiations.

•	� Interpret the results of these models and their relevance to trade policy issues.
•	� Examine how the capabilities of such models might be expanded to better 

support government-to-government trade negotiations and issue management.

I. Methodologies Assessed
Conference participants discussed three methodologies to quantitatively assess the 
impacts of trade liberalization: applied general equilibrium (AGE) modeling, partial 
equilibrium modeling, and econometric analysis such as gravity modeling. Below we 
consider each in turn.

AGE models are useful tools to estimate economy-wide effects of trade policy 
changes. These models are ex ante tools, used to forecast the economic effects of a 
policy change, namely tariff cuts. The distinguishing feature of an AGE model is its 
comprehensive nature. It attempts to model an economy as a whole, with multiple 
sectors linked to each other through competition for labor and physical capital and 
through input-output relationships. The strength of these models lies in their ability to 
uncover the impacts of policies as they ripple throughout a given economy and spill-
over into trading partners as well. For example, an increase in U.S. steel tariffs raises 
U.S. steel prices and increases steel output. This affects not only steel producers in the 
United States, but the downstream firms such as auto-makers that use steel, other U.S. 
firms that compete with steel firms for capital and labor, and foreign steel firms that 
hope to sell in the U.S. market. 

While it is conceptually straightforward to see that such ripple effects might exist, 
quantifying their magnitude requires the elaborate structure of an AGE model. 

technical summary
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Practitioners begin by calibrating their models to actual economic conditions in a base 
year, and then simulate the economic changes that would result from a change in policy. 
These simulations provide insights into how policy changes can affect the following: im-
ports, exports, and production by sector; employment, wages and the return to capital; 
and, perhaps most importantly, aggregate economic welfare and income growth. 

This output can be of great value to policymakers, but there are drawbacks. One 
critique is that these models typically incorporate ad hoc assumptions about the price 
responsiveness of supply and demand, or elasticities. Another is that, because of their 
complexity, the key elements that drive the results of a scenario are not always trans-
parent. Further, AGE models and their associated databases are costly to build and 
maintain. (As a result, many practitioners have developed standardized approaches to 
employing the models and data provided by the Global Trade Analysis Project (GTAP), 
(Hertel 1997) which underlies a number of models included in this volume.) The large 
number of interactions and linkages that these models attempt to track makes it dif-
ficult for policymakers to fully understand where the results are coming from. In the 
example above, the effect of a steel tariff depends on the substitutability of U.S. and 
Brazilian steel, the cost of expanding local steel production, the quantity of steel em-
ployed in each automobile produced, the ease with which labor and capital can be sub-
stituted between steel and other uses, and so on. All of these linkages must be captured 
in key parameters and assumptions, such as price responsiveness and substitutability, 
that must be estimated or assumed. Changes in these parameters can yield different 
outcomes of potentially large significance.

Partial equilibrium models are also used to evaluate the economic effects of trade lib-
eralization, but within narrowly defined product categories. In the steel example, a 
partial equilibrium model would be used to examine the effects of a higher tariff on 
imports, domestic prices, and domestic steel production. However, the model would 
ignore linkages to other sectors through input-output relationships (e.g. automobile 
sector use of steel) and through markets for capital and labor. 

Partial equilibrium models focus on a limited set of factors and ignore cross-sec-
tor linkages, and do not provide economy-wide effects or broad welfare calculations. 
However, they are appropriate when the goal is to provide relatively rapid and trans-
parent analysis of the direct effects of a wide range of commercial policy issues. Partial 
equilibrium models are often used for “injury determination” in anti-dumping cases 
where the primary concern is whether imports have led to a decline in output or em-
ployment in the affected domestic sector. Since these models do not provide economy-
wide effects they are most useful when the spillover effects are likely negligible and 
the industry in question is not large relative to the entire economy. For example, the 
dumping of Chinese crawfish may effect the domestic crawfish industry but have little 
effect on the rest of the economy. 

Econometric modeling and estimation can be useful in providing a retrospective look at 
the economic effects of a policy change such as tariff cuts. This type of ex post analysis 
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is also useful as an input into applied general equilibrium and applied partial equilib-
rium analysis. 

Because econometric analysis is more narrowly focused than AGE modeling, it can 
identify “experiments in the data,” or historical episodes that shed light on important 
phenomenon. Some examples include the link between trade and economic growth at 
the macro level, the degree to which trade growth has led to rising wage inequality, 
and the dynamic effects of trade openness on productivity at the firm level. These are 
important effects for the policymaker to be aware of, but difficult to identify properly 
in AGE work.

Above, we noted that AGE modelers need a number of key parameters as inputs 
into their calculations. For the steel example, this included the substitutability between 
U.S. and Brazilian steel, which is another way of asking: when the price of Brazilian 
steel rises, how quickly do U.S. steel consumers substitute toward U.S. producers? 
Because trade data for previous years provide us with a record of price changes and 
corresponding quantity responses, the econometrician can estimate the degree of sub-
stitutability between different sources of steel. 

Gravity modeling, a common approach to econometric estimation of trade flows, 
has experienced a recent revival in the literature. It is typically used to analyze the 
trade effects of trade liberalization that has already occurred by relating trade growth 
to tariff cuts. Gravity models are also used to estimate the trade effects of non-tariff 
barriers that lack an obvious ad valorem tariff equivalent. For example, does poor infra-
structure pose a greater impediment to trade than high tariff rates? The creative use of 
gravity modeling includes efforts to identify the trade-impeding (or trade-facilitating) 
role played by information, immigration, product standards, rule of law, corruption, 
and infrastructure investments. Non-tariff barriers are increasingly important in trade 
negotiations, but without a way to assess their quantitative impacts it is difficult to em-
ploy them in more general AGE work. This is where econometric analysis can prove 
especially useful.

II. Interpreting Results and Determining Their Policy 
Relevance 
Empirical trade analysis is useful to policymakers only when the results are easily 
interpreted and relevant to current policy questions. In his keynote address, Keith 
Maskus advised researchers and practitioners alike to get more involved in debates in 
the popular press and to counter incorrect assertions that are easily refutable with data. 
Faced with a multitude of analyses with different results—varying in magnitude and 
sometimes in direction—policymakers can be puzzled. Dominique Mensbrugghe, in 
his conference remarks, warned that “policy analysis can easily be discredited if vari-
ous studies come to opposite conclusions and the reasons for these differences are not 
readily understood or explained.” 



Tools of the Trade

14

Knowing the key factors behind variation in results and comparing model struc-
tures and methods are important. In the conference session on model comparisons 
and interpretations, participants discussed how different models can generate different 
results, and that some of the differences across the model results can be traced to dif-
ferences in the underlying data and important model parameters such as elasticities of 
demand. Authors may also employ different model variants, tariff data (with or with-
out tariff preferences), solution techniques, and levels of aggregation that impact re-
sults. Assumptions that can greatly affect the results include whether firms have market 
power or are perfectly competitive; whether the solution techniques involve compara-
tive static or dynamic solutions; whether countries are small, open economies (unable 
to affect world prices), or large countries with pricing power; and whether the model 
has just one representative household or households that vary by education or incomes. 
Harrison, Rutherford, and Tarr consider a large body of empirical trade work and 
present useful rules of thumb for evaluating free trade agreements in AGE models.

Modeling agricultural trade reform is particularly complex
While policymakers increasingly rely on AGE models to analyze global agricultural 
policies, Robinson, Theirfelder, and Burfisher show that how farm programs are rep-
resented in the model can drive the results. For instance, whether agricultural reform 
affects supply or price can determine whether the reform increases or decreases trade 
in the model. The authors also show a case in which three countries use domestic price 
supports and export subsidies that vary with market prices, absorbing market price 
shocks and lowering agricultural supply response. Using fixed ad valorem price wedges 
to represent farm programs tends to produce erroneous results. 

The strength of the AGE approach is its comprehensive perspective on the ways in 
which agricultural commodity taxes and subsidies influence not only farmers but the 
non-farm economy as well. These spillover effects, operating through the demand for 
intermediate inputs as well as markets for land, labor, and capital, affect income and 
welfare in both the domestic economy and economies of trade partners. At the same 
time, the complexity of these models can generate some skepticism about their results. 

Trade models do not effectively identify winners and losers 
of trade reform
AGE models assess the likely impacts of changes in trade policies on the average 
economic agent (worker, firm, consumer, and household), but are often criticized 
for ignoring distributional effects. In practice, there are winners and losers of trade 
reform. For example, liberalizing U.S. trade in sugar may adversely affect the U.S. 
sugar industry but may benefit downstream processed food sectors such as confection-
ery manufacturers. Governments need to know which households (or states or re-
gions) may lose from trade reform in order to design effective compensatory schemes 
that mitigate the effects on the losers. To guide future research efforts, Harrison, 



15

Models for Trade Policy Analysis

Rutherford, and Tarr show that large-scale household survey data allow modelers to 
better examine the distributional welfare effects of trade reforms and the link between 
trade and poverty. Also, Dixon and Rimmer discuss different strategies for generating 
results at a sub-national level in the AGE framework. 

Dynamic models do not necessarily produce larger results
Static AGE models evaluate the effect of a policy change on an economy at one point 
in time and compare differences in an economy between alternative steady states in the 
future—one with a policy shock and one without. Dynamic models have an explicit 
time dimension and track changes in macroeconomic variables such as capital accu-
mulation or productivity. Scholars increasingly incorporate dynamic analysis in their 
models to better understand changes over time. For example, Kehoe shows that by 
incorporating dynamic changes in total factor productivity, one can better explain the 
macroeconomic fluctuations in Mexico from 1980-2002. 

However, the linkage between the theoretical notions of dynamic effects and prac-
tical modeling techniques is often unclear. It is often thought that adding a dynamic 
element to AGE models magnifies welfare gains from trade liberalization. Rutherford 
and Tarr show that simply adding dynamics to a standard AGE model will not neces-
sarily increase welfare results. Though, the authors state that allowing for productivity 
impacts, technology transfer, or learning effects of trade liberalization generally tends 
to produce larger economic effects. 

Modeling results are sensitive to behavioral parameters
The degree of substitutability between domestic and imported goods (and across dif-
ferent import sources) is a key parameter for model analysis. In general, the greater 
substitutability, the larger the economic effects from trade liberalization. In one paper, 
analysis of a potential Free Trade Area of the Americas depends critically on the extent 
to which FTAA tariff cuts would cause U.S. imports to shift away from Asian and 
toward South American exporters. This parameter directly affects how trade volumes 
respond to changes in prices, which can have significant impacts on the magnitudes 
and even direction of estimated welfare gains. 

Modelers can choose values of these parameters by consulting the econometric lit-
erature with parameter estimates and/or by their own discretion, which leaves the 
model results sensitive to the analyst’s choice of parameter values. It is well understood 
that if the possible values of the substitution parameters cover a wide range then the 
range of possible modeling outcomes will also be wide. Hertel, Hummels, Ivanik, and 
Keeney ask how confident policymakers can be in AGE analyses of free trade agree-
ments. In their study of the Free Trade Agreement of the Americas, the authors esti-
mate substitution parameters and the confidence intervals of the model results. This 
type of systematic “sensitivity analysis” reveals which model outcomes are known 
with greater (and lesser) certainty and provides a better guide to policymakers. 
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Non-tariff barriers are increasingly important in trade, yet 
not well-measured
Quantitative trade policy analysis tends to focus primarily on tariff cuts, because ad 
valorem tariff rates, before and after liberalization, are easily measured. Non-tariff bar-
riers, on the other hand, are not easily measured, but are increasingly cited as more 
trade-restricting than tariffs. Non-tariff barriers include prohibitions and quantitative 
restrictions on imports, technical barriers to trade, anti-dumping duties, licensing re-
quirements, and burdensome customs procedures. 

Scott Bradford discusses the advantages and drawbacks of the most common methods 
for measuring non-tariff barriers. Gravity models compare the deviation between ac-
tual and predicted trade flows and associate that deviation with non-tariff barriers. This 
method requires having a high degree of confidence in the model that predicts what 
trade would be in the absence of barriers. Using a different method, Bradford estimates 
a set of tariff equivalents for non-tariff barriers for the OECD countries, and uses an ap-
plied general equilibrium model to assess the trade and welfare effects of removing these 
measures. Bradford’s findings can be useful to policymakers in determining the extent to 
which barriers restrict goods trade, and in deciding where to spend negotiating capital on 
eliminating barriers and maximizing economic welfare gains. 

Measuring barriers to trade in services is also a challenge
Similarly, there are a host of barriers to international trade in services, none of which 
are easily evaluated in the traditional models. The challenge modelers face is how to 
either incorporate these issues into existing models or build new models. Rutherford, 
Tarr, and Shepotylo present a modeling approach in which trade barriers in services 
are translated into restrictions on the movement of capital across borders in the 
form of foreign direct investment. The results suggest that the economic payoff from 
services liberalization is eight times greater than goods trade reform alone. Other 
attempts to model services liberalization, including those by Brown, Deardorff, and 
Stern, also produce results showing a much higher payoff from services trade reform 
than goods trade reform. 

Trade reform is generally positive but not sufficient for 
economic growth
Does increased trade lead to increased economic growth? There is an ongoing disagree-
ment as to whether trade volumes can be considered to be an explanation of growth or 
an outcome of growth, trade policy, infrastructure, geography, and institutions. 

Econometric growth analysis is an ex post tool used to statistically explain the rate 
of growth in per capita gross domestic product (GDP). When trade policy is the focus, 
trade and trade measures are used as explanatory variables that help us to understand 
the sources of growth. Many of the least-developed countries have seen little growth 
and have very high levels of poverty incidence, even as trade has increased. 
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Dollar and Kraay conduct an ex post econometric growth analysis on a sample of 
100 countries and find a strong positive effect of trade openness on growth levels. Roe, 
Somwaru, and Diao argue that, while there may be empirical econometric evidence 
that trade is positively linked to growth, other econometric analyses find that when 
institutions are used as a control, “trade can have an indirect effect on incomes by im-
proving institutional quality.” Their analysis of trade reform and economic growth in 
sub-Saharan economies suggests that trade may be a necessary, but not sufficient, in-
gredient for economic growth and that institutional quality may be just as important. 
Conference participants underscored the role of trade capacity building as a comple-
mentary factor to trade liberalization. 

III. Building Better Models to Support Policymakers
The aim of the Tools of the Trade conference was to discuss best practices in empirical 
trade analysis. Ideally, these best practices will improve models’ abilities to capture the 
broad scope of policy efforts, increase the robustness and transparency of results, and 
keep analysis applicable to the policy choices that governments face. There are several 
ways that trade modelers can promote best practices: 

•	� Improve modeling of actual trade reform under consideration
•	� Estimate distributional effects of trade reform, at sub-regional and household 

levels
•	� Explain the capabilities and limitations of dynamic modeling
•	� Conduct systematic sensitivity analysis to give more certainty to model 

outcomes
•	� Incorporate non-tariff barriers
•	� Include analysis of the liberalization of international trade in services
•	� Combine econometric and AGE models for a richer set of results

As trade has grown in importance for global growth and international diplomacy, ac-
curate and clear-sighted economic analysis has become indispensable to both the creation 
and implementation of sound policies. It is our hope that this summary publication will 
help guide future empirical research and strengthen analytical capabilities to support 
trade negotiations. 
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The following pages review the conference topics and the papers presented along 
with the abstracts. The full text papers are available on the conference website: 

www.wilsoncenter.org/eta. 

Topic 1: Economic Effects of Trade Liberalization: Model 
Comparisons and Interpretations 
Economic analysis can help guide policymakers as multilateral and regional negotia-
tions continue. Understanding the economic effects of a wide range of scenarios is 
particularly useful for identifying the trade liberalization efforts that can have the larg-
est payoffs. In assessing global and regional liberalization, policymakers often consider 
analyses that examine similar policy changes but offer different outcomes. 

Global Liberalization

Paper: “Modeling OECD Agricultural Programs in a Global Context”
Authors: Sherman Robinson, IFPRI; Karen Theirfelder, U.S. Naval Academy; Mary 
Burfisher, Economic Research Service, USDA.
Abstract: The authors deconstruct an AGE model that was used to analyze farm 
programs in the United States, EU, and Japan. The model incorporates the GTAP 
data on production, trade, and structural parameters that are found in most global 
AGE models in use today. The agricultural supply response in the model is found 
to be sensitive to a reasonable range of assumptions about factor market elasticities. 
Global agricultural trade and price results are also sensitive to a range of values for 
import demand and export supply elasticities. The authors conclude that the size of 
the elasticities matters to the magnitude of trade results, but cite a growing body 
of empirical literature that can guide the choice of appropriate trade parameter 
estimates. 

Abstracts
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Paper: “Market Access in Non-Agricultural Goods: What is at Stake in the 
Development Round?” 
Authors: Mohamed Hedi Bchir, Lionel Fontagné, and Sébastien Jean, CEPII.
Abstract: Citing the Doha Ministerial declaration to reduce or eliminate tariffs on 
non-agricultural products, the authors explore AGE modelling issues and results of 
tariff cuts. They build a set of scenarios at the detailed product level to evaluate ac-
curately the impact of a choice of a tariff cut formula, and focus on “modalities of 
negotiation to be agreed.” Finally, they assess their impact on world economies with 
Mirage, an AGE model conceived to study trade policies. This approach, based on 
detailed information, should provide a more accurate evaluation of the gains associated 
with trade liberalisation. The authors find that by working at too aggregated a level 
or using biased aggregators, modelers might underestimate the economic gains from 
trade reform, while neglecting to account for trade preferences might overestimate the 
gains to be expected from the conclusion of the Round.

Regional Liberalization

Paper: “Rules of Thumb for Evaluating Preferential Trading Arrangements: 
Evidence from Computable General Equilibrium Assessments” 
Authors: Glenn W. Harrison, University of Central Florida; Thomas F. Rutherford, 
University of Colorado; David Tarr, World Bank.
Abstract: Most of the interesting results on the welfare effects of regional arrangements 
are ambiguous at a theoretical level. Many questions only have quantitative answers 
that are specific to the particular model and policy considered. Thus, to determine the 
impact of prospective regional arrangements, governments often rely on a quantitative 
evaluation. Usually at the request of a government involved, the authors implemented 
a number of AGE models to inform policymakers. The authors summarize the main 
conclusions drawn from these studies, focusing on applications in the Americas.

Non-Tariff Barriers
 

Non-tariff barriers (NTBs) are increasingly cited as more restrictive than tariffs, while 
tariffs are commonly the only aspect quantified in trade policy analysis. The abstracts 
in this section will offer a framework in which to consider NTBs, as well as the quan-
tification of such measures. Analysis should be aimed at identifying which measures 
are among the most restrictive, and how economy-wide effects of removing non-tariff 
barriers compare to those of removing tariffs alone. 

The service sector, accounting for more than half of GDP for an increasing 
number of middle and high income countries, is an important component of trade 
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policy. But the analytic tools to study the effects of services liberalization are still 
in an early stage. Abstracts in this section reflect the state of the art in services 
liberalization modeling and how to best inform policymakers of the economy-wide 
effects of such agreements. 

Paper: “Non-Tariff Barriers in Rich Countries: Quantifying Them, Identifying 
Them, and Assessing Their Impacts”
Author: Scott Bradford, Brigham Young University and IIE.
Abstract: This paper weighs the benefits of reducing non-tariff barriers. If the barri-
ers are small, then perhaps the time has come to place a lower priority on achieving 
deeper economic integration. On the other hand, if the barriers remain substantial, it 
could be worthwhile to invest considerable political capital in their elimination. This 
paper presents a new method for estimating tariff equivalents of non-tariff measures 
for final goods in OECD countries. The analysis exploits detailed, comprehensive, and 
careful price comparisons in order to derive estimates of tariff equivalents for NTBs. 
One potential weakness of this method, at least in the eyes of policy professionals, is 
that it does not identify the sources of the price gaps. In this paper, therefore, the au-
thors present preliminary information on the policies behind the estimates. They then 
use an applied general equilibrium model to provide a broad-brushed assessment of the 
impact of these NTBs. The results imply that NTBs greatly restrict trade in OECD 
countries and that removing them would bring large gains to the world economy, for 
rich and poor countries alike. Thus, this research implies that the benefits from contin-
ued efforts to negotiate the reduction of NTBs will indeed exceed the costs.

Paper: “Assessing the Impact of Liberalization of Services: Case Study of Russian 
Accession to the WTO” 
Authors: Thomas Rutherford, University of Colorado; David Tarr, World Bank; 
Oleksandr Shepotylo, University of Maryland.
Abstract: The authors employ an AGE model of the Russian economy to assess the 
impact of accession to the World Trade Organization (WTO) on income distribution 
and the poor. They find that the virtually all households gain from Russian WTO 
accession in the medium term, with average gains ranging from a minimum of a 2 
percent increase in household income to 25 percent. Services liberalization and endog-
enous productivity effects from trade liberalization eliminate virtually all losers from 
a WTO Accession reform package. These elements have never been incorporated in 
poverty analysis before and they result in larger estimated gains for the average house-
hold. Thus, even households that are significantly below the average still manage to 
gain. Though virtually all households gain in the medium term, many households 
may lose in the short term due to the costs of transition. Thus, safety nets are crucial 
for the poorest members of society during the transition.
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Measuring Economic Effects in Developing Countries

Developing country markets are growing, leading to increased trade opportunities 
amongst these countries. Thus, the potential economic effects of South-South trade 
liberalization become increasingly important. This session will discuss the economet-
ric evidence to date on trade and growth, developing country aspects of trade policy 
analysis, and agriculture liberalization. 

Paper: “Trade, Growth, and Poverty: A Review of the Cross-Country Evidence” 
Authors: Aart Kraay and David Dollar, World Bank.
Abstract: The evidence from individual cases and from cross-country analysis sup-
ports the view that globalization leads to faster growth and poverty reduction in 
poor countries. To determine the effect of globalization on growth, poverty, and 
inequality, the authors first identify a group of developing countries that are par-
ticipating more in globalization. China, India, and several other large countries are 
part of this group, which includes well over half the population of the developing 
world. Over the past 20 years, the post-1980 globalizers have seen large increases in 
trade and significant declines in tariffs. Their growth rates accelerated between the 
1970s and the 1980s and again between the 1980s and the 1990s, even as growth 
in the rich countries and the rest of the developing world slowed. Though, while 
post-1980 globalizers are catching up to the rich countries, the rest of the developing 
world (the non-globalizers) is falling further behind. The authors ask how general 
these patterns are, using regressions that exploit within-country variations in trade 
and growth. After controlling for changes in other policies and addressing endoge-
neity with internal instruments, they find that trade has a strong positive effect on 
growth. Finally, the authors examine the effects of trade on the poor. They find little 
systematic evidence of a relationship between changes in trade volumes (or any other 
measure of globalization they consider) and changes in the income share of the poor, 
nor do they find evidence of a link between changes in trade volumes and changes in 
household income inequality. They conclude, therefore, that the increase in growth 
rates that accompanies expanded trade translates, on average, into proportionate 
increases in incomes of the poor. Absolute poverty in the globalizing developing 
economies has fallen sharply in the past 20 years. The evidence from individual cases 
and from cross-country analysis supports the view that globalization leads to faster 
growth and poverty reduction in poor countries.

Paper: “Agricultural Trade Barriers and the Role of Institutions in African 
Development”
Authors: Terry Roe, University of Minnesota; Agapi Somwaru, Economic 
Research Service, USDA; and Xinshen Diao, IFPRI.
Abstract: This paper focuses on the interdependence between international trade and 
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institutional reform. The authors suggest that the trade barriers erected by advanced 
countries to the agricultural exports from poor countries—and sub-Saharan Africa 
in particular—impede economic growth and development. Recent literature suggests 
that trade barriers inhibit institutional reform, which is a major factor affecting eco-
nomic growth. Empirical analysis of trade reform and economic growth shows that 
sub-Saharan economies can repeat potential gains from increased trade that are larger 
when such integration with world markets induces institutional reform.

Paper: “Is Agricultural Liberalization Beneficial to Developing Countries?” 
Authors: Antoine Bouet, CEPII and Université de Pau et des Pays de l’Adour; 
Jean-Christophe Bureau, INRA and CEPII; Yvan Decreux, CEPII; Sébastien Jean, 
CEPII.
Abstract: Using an adapted version of the MIRAGE model, this paper aims at assess-
ing the impact of a widespread liberalization in agriculture, as proposed in the revised 
Harbinson proposal. The AGE model includes imperfect competition and increasing 
returns to scale in industry and services. It assumes land and labor mobility to be 
imperfect across sectors and developing countries to have dual labor markets. The 
modelers placed a special emphasis on measuring protection and domestic support. 
Domestic support data is updated to 2001 for the EU and the U.S., and accounts for 
the Agenda 2000 reform and the New Farm Bill. Protection data, from the MAcMaps 
database, describes applied tariffs, taking preferential agreements exhaustively into 
account. The liberalization hypotheses used in each scenario are applied at the HS-6 
level. The results show that, far from being uniform, the impact of agricultural lib-
eralization on developing countries is strongly contrasted. This has been blurred, in 
many previous analyses, by geographical aggregation, or by not taking tariff prefer-
ences into account.

Topic 2: Capabilities and Limitations of Analytical 
Techniques

AGE Approach to Trade Liberalization

The following papers reviewed the current state of the art in applying AGE modeling 
to trade policy analysis, with an aim to address capabilities and limitations. Dynamic 
effects of trade liberalization increasingly appear in current modeling efforts, while the 
linkage between the theoretical notion of dynamic effects and the practical modeling 
techniques is often unclear. 
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Paper: “How Confident Can We Be in CGE-Based Assessments of Free Trade 
Agreements?” 
Authors: Thomas Hertel, David Hummels, Maros Ivanic, and Roman Keeney, 
Purdue University.
Abstract: CGE analysis is often criticized for its lack of econometric foundations. The 
goal of this paper is to show that it is indeed possible to provide substantial statistical 
underpinning to policy analyses conducted in the CGE context. The authors focus their 
attention on analysis of Free Trade Agreements—specifically, the Free Trade Agreement 
of the Americas—for which the key behavioral parameter is the elasticity of substitution 
among imports from different countries. This governs the extent to which non-FTAA 
regions will be displaced by the preferential reduction in tariffs on imports from FTAA 
countries. The authors conclude that there is great potential for combining econometric 
work with CGE-based policy analysis in order to produce a richer set of results that are 
likely to prove more satisfying to the sophisticated consumer of model results. In the 
end, the key question is always: How robust are the policy findings? In this paper the 
authors found that some of the FTAA conclusions are robust, while others are not. This 
is important information for policymakers seeking to make key political decisions based 
in part on results from this type of economic model.

Paper: “Modeling the Dynamic Effects of Trade and Foreign Investment 
Liberalization” 
Author: Timothy Kehoe, University of Minnesota and Federal Reserve Bank of 
Minneapolis.
Abstract: Polices governing trade and foreign investment can have important effects 
that are not captured by static applied general equilibrium (AGE) models. Most im-
portantly, such policies can affect changes in efficiency, measured as total factor pro-
ductivity (TFP). Numerical experiments using a simple dynamic AGE model indicate 
that fluctuations in TFP are the primary determinants of macroeconomic fluctuations 
in Mexico over the period 1980-2002. Furthermore, trade and foreign investment 
liberalization can change incentives for both domestic savings and foreign investment, 
thereby changing the rate of capital accumulation. Each of these two sets of effects 
can alter both the rate of economic growth in an economy and relative prices and can 
dwarf the effects analyzed by static AGE models.

Alternatives to the AGE Approach

Data constraints leave the results from AGE models effectively reliant on illustrative 
numbers for many key inputs. The papers in this section present alternative analyti-
cal tools to substitute or complement the simulation approach to trade policy analysis. 
Gravity models have been used to model regional FTAs, though questions remain 
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about their limitations. Can such models be applied more generally? What guiding 
framework can we use when searching for the right tool in trade policy analysis? 

Paper: “Econometric Approaches to Trade Policy Analysis” 
Authors: David Hummels, Purdue University, NBER.
Abstract: In the past decade, there have been substantial advances in the econometric 
analysis of trade patterns and trade policy. This paper discusses some of these advances, 
with an eye toward identifying tools that can be useful for trade policy analysis. There 
are two parts. The first and primary focus addresses how good econometric work 
serves as an input into applied general equilibrium (AGE) modeling. The second part 
makes a case for why econometric work should be valued as an important independent 
input into policy analysis, and in some cases should be considered as a substitute for 
AGE work.

Evaluating Modeling Techniques and Validation for Policy Use

Ex post performance evaluations of applied general equilibrium models are essential 
if policymakers are to have confidence in the results produced by these models. The 
papers in this section address how various models perform and how modeling tech-
niques, such as production structure, assumptions of imperfect competition, returns to 
scale, and productivity/new trade theory aspects, affect key modeling results including 
welfare effects. 

Paper: “Quantifying the Impact of Trade Reform on Poverty” 
Authors: Glenn W. Harrison, University of Central Florida; Thomas F. Rutherford, 
University of Colorado; David Tarr, World Bank.
Abstract: Trade policy reforms typically result in some households winning and 
some households losing. Given the diversity of households in an actual economy, 
even the most attractive reforms will typically result in some households losing, at 
least in the short run. One approach is just to accept these losses, if they are “ac-
ceptable,” as the price of achieving some greater good. Another approach is to argue 
against any reform that hurts even one household, especially if that household is 
poor. These stylized positions sound extreme, but are repeatedly encountered in the 
literature. The authors believe that these are false alternatives. If one can identify 
which households lose from trade reform, it is often possible to design policies that 
mitigate the effects on the poor at least cost. Each of these steps involves important, 
derived methodological challenges for analysts. The authors review the modeling 
issues involved in the ex ante analysis of the general equilibrium link between trade 
reform and poverty. Four themes emerge. First, “income side effects” appear to 
dominate “expenditure side effects” on the poor. Second, debates over changes in 
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summary statistics of the distribution of income or the poverty threshold divert at-
tention away from the identification of potential losers from reform, although we 
understand why such summary measures are employed. Third, too little attention 
has been paid to the collection of micro-level data on multiple households, forcing 
reliance on algorithmic re-balancing methods. Fourth, the empirical specification 
of household utility functions for the poor has been unduly limited in ways that 
stop us from examining several important dimensions of poverty, such as health 
consequences. The good news is that much remains to be done, and the authors 
think they know how to do much of it.

Paper: “Evaluating the Success of a CGE Model of the U.S.-Canada and North 
American Free Trade Agreements” 
Author: Alan Fox, U.S. International Trade Commission.
Abstract: The author analyzes the performance of the Michigan Model of Production 
and Trade in simulating the impact of trade liberalization under the North American 
Free Trade Agreement. Because NAFTA entered into force only part way through the 
phase-in of the U.S.-Canada FTA accord, it is important to consider their joint impact 
on the pattern of relative trade flows, production, and employment. Preliminary re-
sults suggest that the model performs best when simulating the impact on the already-
substantial trade flows between U.S.-Canada and U.S.-Mexico. In other words, the 
model does not identify new channels of trade that may be made possible from trade 
liberalization. The ex post expansion of certain sectors that had little pre-NAFTA trade 
highlights the difficulty of using a CES specification.

Impacts of Model Specification and Parameterization

Results from applied models used to examine trade policy are almost universally sensi-
tive to behavioral parameters. However, the wide range of econometric estimates of 
these parameters from the literature often leaves modelers with a “best guess.” Because 
parameter choices affect the quantitative and sometimes qualitative results, this can 
undermine the validity of modeling results, particularly in many applied models with 
the Armington structure. The papers in this section discuss whether there are best 
practices to follow in choosing these key parameters, and what policymakers should 
know in interpreting analytical results. 
 
Paper: “Estimating Trade Elasticities”
Authors: Hiau Looi Kee, Alessandro Nicita, and Marcelo Olarreaga, World Bank.
Abstract: This paper provides estimates of import demand and export supply elastici-
ties for more than 4200 goods (six digit of the Harmonized System) and around 120 
countries. The empirical methodology follows the GDP function approach, which 
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allows sufficient flexibility in terms of functional forms. Patterns found in the esti-
mated elasticities are discussed.

Paper: “Elasticity Estimation for the U.S. Services Sector”
Author: Jaime Marquez, Federal Reserve, Board of Governors.
Abstract: This paper discusses practical issues that arise in estimating trade elastici-
ties and their role in predicting U.S. external imbalances. The author focuses on the 
elasticities associated with trade in services because little is known about them. One 
may be tempted to infer from a thin literature that one can model service trade and 
merchandise trade in terms of the same forces—income and relative prices—and that 
knowing the elasticities for merchandise trade is enough to understand the behavior 
of service trade. Unfortunately, if service and merchandise trade respond to the same 
forces, then their responses have to differ in magnitude. Otherwise one cannot explain 
the growing divergences in the balances of service and trade since 1976, balances that 
were virtually identical to each other for nearly fifty years. 

State-Level Effects

Members of Congress are increasingly interested in the economic effects of trade pol-
icy on their respective geographic areas. The paper in this section presents a state-level 
model and discusses the capabilities and limitations of such analysis. 

Paper: “State-level Dynamic CGE Modeling for Forecasting and Policy Analysis” 
Authors: Peter Dixon and Maureen Rimmer, Monash University, Australia.
Abstract: In applied general equilibrium (AGE) modeling there are two broad ap-
proaches to generating regional results: bottom-up and top-down. The authors de-
scribe both, providing illustrative examples from their experience in Australia. They 
then describe USAGE, a 500-order dynamic AGE model of the U.S. that the authors 
are developing in collaboration with the U.S. International Trade Commission. Top-
down state results from USAGE will be available in a relatively short time. With a 
longer time horizon, it will be possible to create a bottom-up version of USAGE. 
Top-down applications will be adequate for analysis of economy-wide shocks such 
as changes in Federal policies. Bottom-up modeling will be required for analysis of 
shocks in which the essence is a change in relative costs across regions.
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1980

1970

1960

1950

1940

1930

In 1979, Congress adopted the 
implementing legislation for the Tokyo 
Round (based on Trade Act of 1974) 
under the GATT.

Congress passed the Trade Expansion 
Act of 1962, giving President Kennedy 
significant tariff negotiating authority. 

President Truman abandoned efforts to 
seek Congressional approval of the ITO 
Charter in 1950.

The Bretton-Woods International 
Monetary and Financial Conference in 
1944 established the International 
Monetary Fund (IMF) and the World 
Bank Group.

Congress enacted the 
Reciprocal Trade 
Agreements Act of 1934. 

President Hoover signed the 
Smoot-Hawley Tariff Act in 
1930. 

France, Germany, Italy, 
Japan, the United Kingdom 
and the United States held 
an economic summit to 
establish the Group of  Six 
(G6). Canada joined in 1976 
to make it the Group of 
Seven (G7).

Congress passed the Trade 
Act of 1974 giving the 
President "fast track" trade 
negotiating authority, now 
known as Trade Promotion 
Authority. 

A charter to establish the 
International Trade 

Organization (ITO), as a 
complement to the World 

Bank and IMF, was 
completed in 1948.   

President Nixon stopped 
the direct convertibility of 

the U.S. dollar to gold, 
unilaterally ending the era 

of fixed exchange rates 
established by the 

Bretton-Woods Agreement.
OPEC imposed an oil 

embargo in 1973. 
The international monetary 
system adopted a floating 
rather than a fixed dollar. 

The Multi-Fibre Agreement 
was established under the 

GATT in 1974, imposing 
quotas on the amount 

developing countries could 
export to developed 

countries. 

The United States signed 
the General Agreement on 
Tariffs and Trade (GATT) in 

1947. 
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The 1999 WTO Ministerial in 
Seattle was disrupted by the first 

large scale demonstrations 
protesting trade policies and 

globalization.

The Multi-Fibre Arrange-
ment that had set quotas for 
trade in apparel was 
eliminated in 2005.
Congress approved a 
two-year extension of TPA 
in 2005.

TPA expired at midnight on 
July 1, 2007. The Adminis-

tration awaits Congressional 
approval of FTAs with 

Korea, Panama, Peru, and 
Columbia.

Several other FTAs are in 
negotiation, the WTO Doha 

Round has stalled but not 
ended negotiations, and 

others are being contem-
plated.

The World Trade Organiza-
tion (WTO) was established 

in the Uruguay Round in 
1995, superceding the 
GATT and including a 

stricter dispute resolution 
system.

Congress passed the North 
American Free Trade 
Agreement (NAFTA) 

between the United States, 
Canada, and Mexico in 

1993. 

The Omnibus Trade and 
Competitiveness Act of 

1988 was signed into law, 
which ordered the Executive 

branch to examine trade 
with countries that run trade 

surpluses with the United 
States. 

Congress approved 
U.S.-Bahrain FTA and 

CAFTA-DR, a free trade 
agreement with Central 

America (except for 
Panama) and the Dominican 

Republic in 2005.

Congress passed the 
implementing legislation for 
the Uruguay Round in 1994.

Congress approved a Free 
Trade Agreement (FTA) with 

Canada. 

Congress approved FTAs 
with Australia and Morocco 
in 2004.

Congress approved FTAs 
with Chile and Singapore in 
2003.

Congress passed the Trade 
Act of 2002, granting the 
president Trade Promotion 
Authority. 

France, Germany, Italy, 
Japan, the United Kingdom, 
and the United States 
signed the Plaza Agreement 
to gradually depreciate the 
U.S. dollar in an effort to 
reduce the U.S. current 
account deficit.

Members of the WTO 
launched the Doha 
Development Round of 
multilateral trade negotia-
tions in 2001.
Congress approved FTA 
with Jordan.

Members of the GATT 
launched the Uruguay 
Round negotiations in 
Montevideo, Uruguay in 
1986.

The Trade and Tariff Act of 
1984 became law, which 
included a free trade 
agreement with Israel, an 
extension of the General-
ized System of Preferences, 
and special provisions for 
the steel industry. 
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