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The Commission’s empirical approach
Drawing on recent developments in the econometric literature, the Commission has conducted an econometric study of the effect of 27 BRTAs on bilateral trade flows. Supporting the model is a database of bilateral trade flows, GDP and other relevant variables for more than 140 countries over a 40 year period. 

This chapter describes the Commission’s empirical approach, including the coverage of agreements, the empirical methodology used and some limitations of the approach. More detail on the methodology used is provided in appendixes to this supplement. The results of the econometrics are discussed in chapters 4 and 5.
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Coverage of agreements

As indicated above, 27 agreements have been included in this study (table 
3.1). The agreements have been chosen for inclusion on the basis that either:

· Australia is a member (ANZCERTA, Australia–PNG, SPARTECA and APEC);

· they are likely to affect trade flows of Australia or its major trading partners (including the EEC, EFTA, ASEAN and NAFTA); or

· they are representative of a cross section of BRTAs (including agreements involving the EEC and third countries, and agreements involving Central and South American countries such as CACM, MERCUSOR and Chile–MERCUSOR).

The sample has also been selected to provide coverage of different agreement styles that are within the scope of the Commission’s study, ranging from bilateral and regional preferential agreements with varying external tariffs (such as ANZCERTA and NAFTA), to agreements with a common external tariff (that is, customs unions such as the EEC), to non-reciprocal agreements with a development focus (such as Australia–PNG and SPARTECA) and non-preferential agreements based on open regionalism (APEC). It is intended that such coverage will add to the variation in results and contribute to the assessment of the impact of BRTAs. 
Table 3.
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BRTA membership and dynamics

	Agreement
	Countries included in the groupa
	Date of effect

	APEC
	Australia, Brunei, Canada, Indonesia, Japan, Korea, Malaysia, New Zealand, Philippines, USA, Singapore, Thailand; Chile (from 1994); China and Hong Kong, China (from 1991); Mexico, Papua New Guinea (from 1993); Peru, Russian Federation, Vietnam (from 1998)
	1989

	ASEAN CEPT
	Indonesia, Malaysia, Singapore, Philippines and Thailand; Lao PDR, Myanmar, Vietnam (from 1997)
	1992

	ANZCERTA
	Australia, New Zealand
	1983

	Australia–PNG
	Australia, Papua New Guinea
	1977

	SPARTECA
	Australia, Fiji, New Zealand, PNG, Solomon Islands
	1981

	EEC 27
	Belgium, Luxembourg, France, Germany, Italy, Netherlands; United Kingdom, Denmark, Ireland (from 1973); Greece (from 1981); Spain, Portugal (from 1986); Austria, Finland, Sweden (from 1995); Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovenia, Slovak Republic (from 2004); Bulgaria, Romania (from 2007)
	1958

	EEC–Poland
	EEC, Poland 
	1994 to 2003

	EEC–Romania
	EEC, Romania
	1995 to 2006

	EEC–Swiss
	EEC, Switzerland
	1973

	EEC–Egypt
	EEC, Egypt
	1978

	EFTA
	Norway, Switzerland; Austria (to 1995); Denmark, United Kingdom (to 1972); Portugal, Sweden (to 1985); Finland (From 1986 to 1995), Iceland (from 1970)
	1960

	EFTA–Hungary
	EFTA, Hungary
	1993 to 2003

	EFTA–Poland
	EFTA, Poland
	1992 to 2003

	EFTA–Israel
	EFTA, Israel
	1992

	CEFTA
	Hungary, Poland, Czechoslovakia (and its successor states) (to 2004); Slovenia (from 1996 to 2006); Romania (from 1997 to 2006);  Bulgaria (from 1999 to 2003); Croatia (from 2003); Albania, Bosnia and Herzegovina, Moldova, Montenegro, FYR Macedonia, Serbia, Kosovo (from 2007)
	1994

	US–Canada
	United States, Canada
	1989 to 1993

	NAFTA
	United States, Canada, Mexico
	1994

	Andean 
	Bolivia, Colombia, Ecuador, Venezuela; Peru (from 2006) 
	1994    

	CACM 
	Costa Rica, Guatemala, Honduras, Nicaragua, El Salvador
	1993

	LAIA
	Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Mexico, Peru, Uruguay, Paraguay, Venezuela; Cuba (from 1999)
	1980

	MERCOSUR
	Argentina, Brazil, Paraguay, Uruguay
	1991

	Bolivia–Mexico
	Bolivia, Mexico
	1995

	Costa Rica–Mexico
	Costa Rica, Mexico
	1995

	Chile–Colombia
	Chile, Colombia
	1993

	Group of three
	Colombia, Mexico, Venezuela
	1995

	Bolivia–MERCOSUR
	Bolivia, Mercosur
	1996

	Chile–MERCOSUR
	Chile, Mercosur
	1996


a GDP data availability may mean that not every country is included in the regression analysis.
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Methodology
The analysis makes use of the widely applied gravity model of trade. As noted earlier (box 2.1), in the gravity model, trade between two countries is determined by a number of factors, including the supply conditions at the origin of trade, demand conditions at the destination and various other stimulating and restraining forces on trade. At its basic level, trade between two countries is positively related to their economic size (represented by GDP) and inversely related to their ‘resistance’ to trade (such as the distance between them). Following more recent empirical developments, the Commission’s application augments the basic model through an ‘asymmetric bilateral trade fixed effect’ to represent other relevant explanatory variables which influence trading patterns between countries, including language, colonial linkages and trade and economic policies (box 3.1). 
The international trade data adopted for the study covers the value of bilateral merchandise trade between more than 140 countries drawn from the UN Comtrade database. Estimates of the value of GDP were drawn from the World Bank World Development Indicators, while membership of BRTAs was drawn from information included on the World Trade Organization’s database of participation in regional trade agreements and relevant reference data for individual agreements. Details of the series included in the panel data supporting the econometric and statistical analysis are reported in Appendix C.

In line with current practice, and following a detailed examination of alternative statistical models, the Poisson estimator was adopted to estimate the gravity model in this study. Under certain conditions, the Poisson distribution is more suited than other estimators to data where the dependent variable can take the value of zero, although where a large proportion of observations of the dependant variable take that value there is some scope for bias (see Appendix B). Sensitivity tests undertaken as part of the study indicated that results were not sensitive to the treatment of zero trade flows, supporting the use of the Poisson estimator in this study. Appendix D provides results of this, and other sensitivity testing undertaken. 
Do not delete this return as it gives space between the box and what precedes it.
	Box 3.

 SEQ Box \* ARABIC 1
Overview of the gravity model used in this study

	The underpinnings of initial applications of the gravity model were broadly based on an analogy of gravity under which the level of trade between countries is positively related to their size and inversely related to the (economic) distance between them. As consideration of the gravity model and its application has evolved, it has been shown to be consistent with a number of theoretical models of international trade. 

In a recent study, Anderson and van Wincoop (2003) derived a theoretical gravity model under the assumptions of constant elasticity of substitution (CES) consumer preferences and goods differentiated by origin, while Helpman, Melitz and Rubinstein (2008) extended the model in the context of international trade in differentiated products in which firms face fixed and variable costs of exporting. Broadly, in each framework, demand for imports is related to aggregate income, relative incomes and trade costs, while export supply is related to the size of the exporting economy. Per capita income is also used to account for differences in the composition of trade (with lower income countries importing a greater share of basic foods and higher income countries importing a greater share of processed foods and electronic equipment). 
Anderson and van Wincoop also introduced a multilateral resistance (MR) term to the gravity model to take into account relative prices. This term is a complex function of prices and is specific to each country.
The gravity model used in this study follows these broad frameworks. The gravity equation takes the form:
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That is, estimated trade flows between country a and country b (a(b), denoted as i, in year t, depend on the log of the sum of GDPs of country a and b (SGDP), the log of the similarity of the size of each country’s economy (SIMILARITY) and the relative incomes in each country (REL_INC). In addition, a dummy variable approach is adopted to represent BRTA membership and the impacts on intra- and extra-group trade. The coefficient on D1k represents the estimated impact (time invariant) of membership of BRTA k on flows between member countries (intra-group), while the coefficients on D2k and D3k represent the estimated impact (time invariant) of BRTA membership on imports and exports respectively between members and non-members (extra-group). The time dimension on the D1, D2 and D3 variables indicates that BRTA membership is allowed to vary over the sample period. Time-dummies (T) and an asymmetric country fixed effect ((i) also control for changes in the global level of trade from year to year and the average asymmetric multilateral trade resistance between countries over the sample period, respectively.

In the model, trade and GDP are expressed in current price terms, in exchange rate adjusted US dollars. 
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Potential limitations 
While the study covers a large number of agreements, uses a rich database and embodies recent developments in the econometric estimation, the following aspects need to be borne in mind when interpreting the resultant estimates. 

Some potentially important policy-related factors are not assessed in this study. In particular, the study does not examine:

· the possible endogeneity of changes in trade flows and the formation of agreements; for example, trade agreements may be implemented due to increases in trade between partners where growth in trade, and the trade agreement itself, are the result of other factors such as policies that are tied to domestic reform; 

· the trade adjustment path between when an agreement enters into force and when the full effects of an agreement are realised; and

· the separate effects of agreements, for example direct reductions in barriers to trade and investment versus other broader provisions of agreements, including trade facilitation measures and rules of origin.

Further, the achievement of meaningful estimates of the association between the formation of agreements and trade flows depends on controlling for factors that coincide with the establishment and operation of a trade agreement included in the model. Thus, there may be some scope for bias in the results, particularly where there are unobserved factors that: 

· affect the same countries as the BRTA does over the same period; and

· are not related to the factors controlled for by the model. 
While it is not possible to directly test the degree of potential bias caused by unobserved factors, the results of more generalised sensitivity testing, including re-estimating the model over different sample periods and varying the sample of trade agreements, have been used in this study to assess the robustness of the results to changes in the estimating environment. Overall, the broad results are stable over the sensitivity tests conducted. 
Taking into account the model specification and the sensitivity testing, the gravity model used in this supplement provides a nuanced comparison of trade before and after the formation of an agreement, after controlling for other factors that influence trade (including activity levels and trade costs).
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