
 
 
 

Trade Agreement Depth, Polity, and 
Export Concentration 

A Political Economy Analysis of Trade Agreement Design 
 
 
 
 

 
 
 
 
 
 

ABSTRACT 

Trade agreements have been exponentially increasing since the 1990s as has the literature 
exploring their behavior. With the recent creation of the Design of Trade Agreements (DESTA) 
Database, new ways to look at trade relations has emerged. The aim of this study is to understand 
the relationship between the design of trade agreements, specifically complexity of trade 
agreements, and the dynamics with polity, preexisting agreements, and export behavior of the 
signatory country. It was expected that democracies would sign more, deeper agreements, as they 
are more likely to cooperate. It was also expected that trade agreements would lead to decreased 
export concentration. Random effects, country fixed effects, and probit models were used to 
examine the aforementioned dynamics. Analyses produced results supporting the literature that 
democracies sign more and deeper agreements, further emphasizing the idea of international 
relations that democracies cooperate more. Although trade theory strongly supports the idea that 
trade agreements lead to an increase in export volume, the results of this study found the depth of 
trade agreements to have insignificant impact on the concentration of products exported or the 
countries to which a country exports.  
 
 

Ana Sofía Almagro 
International Relations Honors Thesis 

Advisor: Professor Alastair Smith 
New York University 

Spring 2015 



ABSTRACT	   1	  

I.	  INTRODUCTION	   3	  

II.	  LITERATURE	  REVIEW	   5	  
DETERMINANTS	  OF	  TRADE	  AGREEMENTS	   5	  
POLITY	  AND	  TRADE	  AGREEMENTS	   6	  
TRADE	  THEORY	  AND	  EXPORTS	   7	  
EXPORT	  DIVERSIFICATION	   8	  

III.	  THEORETICAL	  FRAMEWORK	   9	  
POLITY	  AND	  TRADE	  AGREEMENTS	   9	  
TRADE	  AGREEMENTS	  AND	  CONCENTRATION	   10	  
HYPOTHESES	   11	  
TRADE	  AGREEMENTS	  AND	  POLITY	   11	  
DEPTH	  AND	  CONCENTRATION	   11	  

IV.	  DATA	   12	  
PRINCIPAL	  DEPENDENT	  VARIABLE	   12	  
INDEPENDENT	  VARIABLES	   15	  
DESTA	  VARIABLES	   15	  
OTHER	  INDEPENDENT	  VARIABLES	   17	  
DATA	  PROBLEMS	   18	  
DETERMINANTS	  OF	  PTAS	   18	  

V.	  MODELS	  &	  RESULTS	   22	  
INFLUENTIAL	  FACTORS	  OF	  TREATY	  DEPTH	   22	  
POLITY	  AS	  AN	  INFLUENTIAL	  FACTOR	  OF	  TRADE	  AGREEMENTS	   23	  
DEPTH	   24	  
PREEXISTING	  AGREEMENTS	   26	  
SUMMARY	  OF	  MARGINS	  ANALYSES	   28	  
INFLUENTIAL	  FACTORS	  OF	  EXPORT	  CONCENTRATION	   30	  
PRODUCT	  CONCENTRATION	  INDEX	   30	  
PRODUCT	  CONCENTRATION	  INDEX:	  TEMPORAL	  ANALYSIS	   32	  
MARKET	  CONCENTRATION	  INDEX	   35	  

VI.	  DISCUSSION	  &	  CONCLUSION	   36	  

WORKS	  CITED	   39	  

APPENDIX	   40	  
INDEX	  OF	  TABLES	  AND	  GRAPHS	   40	  
 
 



I. INTRODUCTION 

 
Trade agreements have become increasingly prevalent since the 1990s having 

exponentially expanded in volume and depth. Although vast literature exists exploring 

the impact of trade agreements on export volume, few studies have examined whether the 

design of trade agreements affects the composition of a country’s exports. With a new 

dataset regarding trade agreement depth, new analyses can now be conducted. 

Throughout this paper I seek to understand the relationship between polity (whether a 

country is a democracy or an autocracy) and design of trade agreements (whether they are 

complex or simple), and whether international relations theory suggesting democracies 

are more willing to cooperate holds. I explore the relationship between the design of trade 

agreements and export composition.  

One way in which the composition of exports is explored is the concentration of 

exports (in terms of products exported, and countries to which a country exports). 

Concentration of exports examines to what extent a country relies on a certain product or 

a certain export partner. These indices are particularly relevant when viewed over time as 

they can indicate vulnerability to trade shocks due to dependency on a particular product 

or partner.  A visual illustration, Graph 1, of the concentration indices of Spain and 

Mexico show both the difference between developed and developing countries, and their 

changing trends. Graphs of the indices on their own scales to better distinguish their 

properties can be seen in Graphs 2 and 3.  
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GRAPH 1: Mexico and Spain Indices 

 
    Source: Own computation based on UN Comtrade data 

In general, I expect to find that as countries sign deeper agreements their export 

concentration in products will become more concentrated due to the preferential status 

given to the signatory partner, unevenly changing the costs of trade. But more 

concentrated in markets because countries tend to continually sign agreements with the 

same export partners. However, as countries sign more agreements their export 

concentration is expected to become less concentrated as the marginal preferential status 

of signatory countries becomes relatively less important. 

In an attempt to explore the role of trade agreements, their design, and their effect 

on export concentration, I employ a panel data analysis on 180 countries for years 

ranging from 1960 to 2013. I explore the relationship of polity in the signing of 

agreements, and later examine the determinants of export concentration for both products 

and markets (export partners). I find that depth of trade agreements has a significant 
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relationship with polity. Polity is found to be a major determining factor in the types of 

agreements countries are willing to sign. Notably, the design of trade agreements is not a 

factor in the decision to sign additional agreements that varies across polity levels. I also 

find that depth has a weak relationship with export concentration, suggesting other 

factors such as country size or level of development are more influential in this respect.  

The paper is structured by themes. In section two, I review the current literature 

regarding polity and trade agreements, and trade agreements and export concentration. I 

discuss the theoretical framework and hypotheses in section three, and describe the 

variables and data I employ for my analysis in section four. Part of the data discussion 

includes an analysis of the determinants of trade agreements, to confirm the robustness of 

the data and establish principal relationships. In section five I analyze the models 

postulated, segmented by determinants of depth of agreements, the role of polity in trade 

agreements, and finally the impact of trade agreements on export concentration. A 

discussion and conclusion can then be found in section six.  

II. LITERATURE REVIEW 

 
The literature review explores major themes including the influence of polity on trade 

agreements, trade theory and exports, determinants of export concentration, and “depth.”  

Determinants of Trade Agreements 

To begin to comprehend how trade agreements affect a political and economic system we 

must first reveal who signs trade agreements. There exists a vast literature regarding the 

determinants of trade agreements many of which coincide with those of export 

diversification. Literature regarding the economic factors of trade agreements generally 
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finds that the likelihood of a trade agreement being signed is higher when the partners are 

closer geographically, larger (in terms of population), and similar in economic size (in 

terms of GDP) (Carrere 2006, Baier and Bergstrand 2007). Literature focusing on 

political factors of trade agreements highlight the role of polity and find that democratic 

countries are more likely to sign agreements with other democratic countries (Mansfield 

et al 2002, Wu 2004). A trade agreement increases trade for a country by more when the 

two countries are large and similar both economically and politically. By replicating the 

findings in the literature, I seek to add validity to my data and robustness to my findings.   

Polity and Trade Agreements 
Although there is vast literature on the general political economy dynamics and the 

signing of trade agreements there are few studies that focus on the role of polity. It is 

generally accepted that democracies are more likely to collaborate internationally 

(Whalley 1998, Mansfield et al 2002).  Literature focusing on the role of democracy look 

at the mechanisms that impact the propensity to sign agreements from a domestic point of 

view. Mansfield et al argue that international agreements are useful domestically as they 

allow leaders to “commit themselves credibly to actions that voters would otherwise find 

incredible” (Mansfield et al. 2002). More recently, Rosendorff and Shin (2014) have 

argued that democratic states sign more trade agreements than autocracies, principally 

due to the need to “self-insure against policy uncertainty.” I aim to confirm these findings 

and take the literature a step further by examining whether democracies not only sign 

more trade agreements but also sign deeper trade agreements.  
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Trade Theory and Exports 
In order to establish connections between polity, depth, and exports we must also 

understand how trade treaties stimulate exports, and why this matters. The role of trade in 

stimulating growth has been a largely debated subject in economics but has ultimately 

resulted in the shift of growth models towards a more macroeconomic oriented discussion 

(Mankiw, Romer and Weil, 1992; Fischer, 1993; Barro and Sala-i-Martin, 1995; 

Awokuse, 2006). Although many more current analyses have also emphasized the role of 

industry level dynamics for international trade in the context of global value chains, the 

trade agreements remain relevant to both country level and industry level analyses of 

trade.  I focus primarily on preferential trade agreements (PTAs) and regional trade 

agreements (RTAs) for my analysis; PTAs are agreements with unilateral trade 

preferences, an agreement where tariffs are reduced for one of the signatory countries. 

RTAs are reciprocal trade agreements between two or more partners. They include free 

trade agreements and customs unions. Trade agreements impose their effect by reducing 

transaction costs of trade thus altering the terms of trade and producing additional 

political and economic spillovers. Previous studies have overwhelmingly found that 

signing trade agreements increases a country’s total trade volume (Helpman et al 2007, 

Carrere 2006). For instance, Baier and Bergstrand (2007) used the gravity equation to test 

the relationship between free trade agreements (FTAs) and bilateral trade volume; they 

found that an FTA approximately doubles two members' bilateral trade after 10 years. 

This result has been supported by subsequent analyses (Egger et al 2011, Baier and 

Bergstrand 2007, Rose 2004).  

The design of trade agreements is a facet of trade agreements that has recently 

begun to be analyzed. The depth of an agreement can be defined in two ways: the 
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severity of the tariff reduction compared to the country’s tariff levels prior to the new 

agreement, and through the types of provisions that it includes. Dür et al. (2014) have 

focused on the latter, they have developed new measures of “depth” that relies on the 

types of provisions included in an agreement, highlighting the extent to which a country 

is politically and institutionally committing to an agreement (Dür et al 2014). Dür et al 

have primarily analyzed agreement depth in the context of global governance; I apply 

these measures to understand broader economic effects on export concentration.  

Export Diversification 
Literature on export diversification has also emphasized the importance of geographical 

location and country size on specialization, suggesting that countries located far from the 

economic core have less diversified exports (Parteka and Tamberi, 2013). Several region 

specific studies have been done on export diversification; the mechanism emphasized is 

primarily the reduction of trade costs (Kamuganga 2012). Literature on export 

diversification has focused mainly on the link between diversification and growth. One of 

the only studies to incorporate the role of RTAs in export diversification, Parteka and 

Tamberi (2013) used a RTA dummy and found that “participation in RTAs fosters 

diversification.” Additionally, a study for the AEC found that the depth of regional trade 

agreements “boosts the probability of new product-destination pairs, while participation 

in weaker forms of integration, namely preferential trade arrangements…tends to have 

the opposite effect” (Kamuganga, 2013). The results of these studies point towards a 

positive relationship between export diversification and depth thereby informing the a 

priori assumptions.  
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III. Theoretical Framework  

FIGURE 1: Theoretical Framework 

 
 

Trade agreement literature has confirmed the relationship between polity and the number 

of trade agreements, and the role of trade agreements in increasing export volume. There 

are two dynamics related to these that I examine: which countries sign agreements with a 

focus on the role of depth and polity, the effects of depth on export product and market 

concentration.  

Polity and Trade Agreements 

 
As supported by the literature, countries that are democratic are more likely to be open to 

international cooperation for domestic purposes (trade agreements are signed as a 

signaling mechanism for voters) (Mansfield et al. 2002). As countries sign more 

agreements the marginal impact of signing an additional agreement diminishes, which 

incites countries with many agreements to sign deeper agreements. Additionally, leaders 

in democratic countries can use the signing of trade agreements to signal to their voters 
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their commitment credibly. Democratic countries are also more likely to sign more 

agreements as they will sign them with other democratic countries, thus they will be more 

likely to accept agreements that require strong institutional adjustments. One further 

reason for which democratic countries would sign deeper agreements is that the effects of 

deep agreements are more likely to be seen in the long term, allowing democratic leaders 

to signal credible commitments without being held accountable for the long term 

consequences. 

Trade Agreements and Concentration 

 
Examining the economic effects of trade agreements warrants a different mechanism, the 

effects of depth and concentration are primarily influenced by the preferential status 

given to certain countries or industries over others by the signing of a trade agreement. 

The initial signing of a trade agreement will lead signatory countries to increase trade 

with the their existing export partners with a consequence of short term increase in 

concentration of both product and market exports as costs of trade in the industries and 

markets specified are lower. In the long term, as countries that signed trade agreements 

are more likely to sign additional agreements, the product concentration will decrease as 

the preferential status for certain products and decreases relative to previous levels.  

However, I believe the market concentration will remain high in the long-term as 

countries are likely to sign deeper agreements with previous or existing trade partners. 

These effects are likely to vary depending on polity levels, country size, and level of 

development. Given the importance of economic environment for export behavior, trade 

agreements are likely to be influential primarily as a political tool.  
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Hypotheses 
From the theoretical framework I have established seven hypotheses that I test with the 

data and variables I have collected. 

Trade Agreements and Polity 

H1.1: Democracies sign more agreements. 

H1.2: Democracies sign deeper agreements. 

H1.3: Autocracies sign a lot of deep PTAs. 

Depth and Concentration 

H2.1: Signing more agreements leads to less export product concentration. 

H2.2: Deeper agreements lead to lower product concentration. 

H2.3: Deeper agreements lead to higher market concentration.



IV. DATA 

Principal Dependent Variable 
The unit of analysis is country, year. One of the principal dependent variables is export 

diversification (concentration). I computed an indicator similar to the Herfindahl product 

concentration index (HHPI) and the Herfindahl market concentration index (HHMI). The 

Product Concentration Index is a measure of the dispersion of trade value across an 

exporter’s products. The index ranges from 0 (min) to 1 (max). In the case of products, a 

higher index indicates that exports are concentrated in fewer sectors; a country with a 

completely diverse export product composition will have an index close to 0. For 

instance, if a country trades five products: copper, cars, flowers, tractors and blueberries, 

but 80 percent of its exports are in copper, it is said to have a highly concentrated product 

export index. On the other hand if a country trades two products, copper and blueberries, 

but its exports are evenly split, 50 percent blueberries, 50 percent copper, it is said to 

have a diversified export index.  The index was computed according to the following 

formula: 

𝐻𝐻𝐼𝑃!" =    (
𝑇!"#
𝑇!"#

)!
!

 

Where  𝐻𝐻𝐼𝑃!" = country i’s product concentration index; 

𝑇!"# = Value of exports of a product group j of country i at time t  

 The Market Concentration Index is a measure of the dispersion of trade value 

across an exporter’s partners. The index ranges from 0 (min) to 1 (max). In the case of 

markets, a higher index indicates that exports are concentrated in fewer markets, whereas 

a country trading equally with all partners will have an index close to 0. For instance, if a 
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country A trades with countries B through G, but 90 percent of its exports go to country 

B it is said to have “concentrated” export markets. Alternatively, if country B trades with 

countries G through L (six export partners) but approximately 17 percent of its exports go 

to each of its export partners it is said to have diversified export markets. The 

aforementioned index was computed according to the following formula: 

𝐻𝐻𝐼𝑀!" =    (
𝑇!"#
𝑇!"#

)!
!

 

Where  𝐻𝐻𝐼𝑀!" = country i’s concentration index; 

𝑇!"# = Value of exports of country i with country j at time t in the case of the market 

concentration index.  

The values of the product and market concentration indices have been computed 

from UN Comtrade data found in the World Integrated Trade Statistics Database. I 

computed the aforementioned indices using the SITC 1 nomenclature for products. Data 

availability was the only criteria of choice for the nomenclature, resulting in a dataset 

covering 47 countries from 1962 to 2013 in its totality and the remaining countries in 

varying time series. Summary statistics of said indices can be found in Table 1 below. 

 

TABLE 1: Summary Statistics for Concentration Indices with SITC Data 
Variable Observations Mean Std. Dev. Min Max 

 Product Concentration Index 6 528 .22 .22 0 1 

Market Concentration Index 6 604 .20 .17 0 1 
Source: Own computation based on UN Comtrade data 

 

The trends vary greatly between countries as can be seen in the two examples 

below, Mexico and Spain. Note the market export concentration is always more 

concentrated due to the limited number of potential export partners compared to number 

of potential export products. 
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GRAPH 2: Spain Concentration Indices 

 
     Source: Own computation based on UN Comtrade data 

GRAPH 3: Mexico Concentration Indices 

 
    Source: Own computation based on UN Comtrade data 

After the signing of NAFTA in 1994, Mexico’s products became more 

concentrated demonstrating a concentration of its product exports but its dispersion of 

exports at first increased across markets, this might have been due to increased trade with 

Canada. After the full implementation of low tariff barriers Mexico began to decrease in 

concentration of its export markets and its product mix became very slightly less 

concentrated. Note the large change in Mexico’s product concentration index during the 
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eighties, a very severe recession experienced in the country due to falling price of oil. 

The data for Spain indicates a similar pattern of initial increase and then decrease but for 

both product and market concentration after its signing with the European Community in 

1986. Both its products and its markets became more concentrated at first but after 1994 

they began to once again become less concentrated. 

Independent Variables 

 DESTA Variables 

Independent variables employed are primarily related to the nature of the PTAs, the 

World Trade Organization defines a preferential trade agreement as “treaties with 

unilateral trade preferences”, which covers the majority of trade agreements. I used the 

DESTA database that includes information for 733 trade agreements from dates 1948 to 

2009. The DESTA database presents two measures of agreement depth, the first is an 

additive index including a provision detailing whether the agreement creates full free 

trade, and other provisions on cooperation in market access, services, investment, 

intellectual property rights, and government procurement (Dür et al. 2014). The second 

measure of depth is a latent trait analysis known as the Rasch Depth, which is a 

modification of an intelligence measure; this measure includes a total of 48 variables that 

are theoretically related to depth, weighted to reflect their importance (Dür et al. 2014).  

I chose to focus my analysis on the latent trait analysis variable of Rasch Depth as 

opposed to the additive depth measure because not all provisions are of equal importance 

in establishing the extent of countries’ commitments and thus should not be weighed the 

same in a depth index; an additive index would inflate the measure of depth for PTAs 

(Dür et al. 2014). Additionally, given the inclusion of the Log Sum of PTAs variables in 
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many of the models, it would be problematic to include the additive depth measure, as it 

would create severe collinearity. Summary statistics for the aforementioned variables and 

additional DESTA variables can be found in Table 2 below.  

 

TABLE 2: DESTA Variables 
Variable Observations Mean Std. Dev. Min Max 

Additive Depth Running Mean 7 760 1.30 0.76 0 6 
Rasch Depth Running Mean 7 760 -0.36 0.53 -1.03 2.04 
PTA Dummy 10 377 0.24 0.42 0 1 
Sum PTAs 10 377 5.5 6.12 0 36 
Log Sum of PTAs 10 377 1.40 1.03 0 3.61 
Source: Baccini Dataset, DESTA Database 

 

It is generally accepted that the number of PTAs has increased over time, this is 

an important trend that can affect the nature of the analysis; this trend can be clearly seen 

in Graph 4. 

GRAPH 4: Agreements Signed by Year and Cumulative Number of PTAs 
 

 
Source: Baccini et al. 2013 

To better illustrate the nature of the data, Graph 5 exhibits the relationship 

between Spain’s average Rasch depth and the logarithm of the sum of the PTAs signed 

demonstrates the positive relationship between the signing of more PTAs and their 

increasing depth.  
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GRAPH 5: Spain Running Rasch Depth and Log of the Sum of PTAs 

 
Source: Baccini DESTA Dataset 

 The reason this relationship is important is that as a country signs more 

agreements, the marginal impact of signing an additional agreement decreases, leading 

countries with many agreements to sign deeper agreements. One question arising from 

this data would be whether countries with few agreements, who are then less likely to 

sign agreements, would be likely to sign deeper agreements to begin with or if this would 

cause the globalization gap to widen over time.  

Other Independent Variables 

To control for country effects and due to the theoretical importance of additional country 

variables I include other variables, these are general economic controls such as 

population and GDP per capita. Other economic variables have been added that could 

potentially impact trade such as FDI and inflation. The specifications for these variables 

are detailed in TABLE 3, their summary statistics are found in TABLE 4.  
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TABLE 3: Non-DESTA Independent Variable Specifications 
Variable Countries Years Source 
Log (GDP per capita (US$)) 193 countries 1961-2013 World Bank Indicators 
Log (Population) 193 countries 1980-2013 World Bank Indicators 
Inflation 193 countries 1980-2013 World Bank Indicators 
Log (FDI inflows (current US$)) 193 countries 1970-2013 World Bank Indicators 
Trade – GDP Ratio 193 countries 1970-2013 WITS Database 
Polity Score 193 countries 1890-2013 Polity IV Project 
 

TABLE 4: Non-DESTA Independent Variable Summary Statistics 
Variable          Obs Mean Std. Dev. Min Max 
Log (GDP/capita) 8 041 8.4032 1.7009 4.5658 13.1751 
Log (Population) 9 955 16.2348 2.1006 9.7167 22.0288 
Inflation 7 729 32.4209 341.1555 -64.7 1 5444.38 
Log (FDI) 6 095 0.0303 0.0645 -1.7602 1.6714 
Trade-GDP Ratio 7 451 77.2338 51.3120 0.3088 531.7374 
Polity 7 507 0.7831 7.4610 -10 10 

Data Problems 

Although there is data on agreements’ depth it is hard to determine the extent to which 

agreements were implemented, which might affect the way the data reflects the impact on 

export diversification. Lastly, although the data being examined is at the country level, 

new trade models emphasize the role of firms penetrating global supply chains as the 

drivers of export diversification; thus, the country analysis could lead to specification 

bias of country specific information that affects firm behavior. Additionally, many of the 

relationships being analyzed suffer from endogeneity problems and are highly correlated 

with each other. Due to this, it is difficult to separate the independent effects of many of 

the aforementioned variables.  

Determinants of PTAs 

In order to confirm the validity and robustness of the data, I conducted analyses regarding 

the signatories of trade agreements to verify whether these were aligned with the 

literature.  I used two models to determine who signs PTAs. The models have clustered 

standard errors according to countries and country fixed effects to control for variations 
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between countries. Population was included to both take into account changes in the raw 

number of units available in a productive economic structure and to determine whether 

the size of a country matters for trade agreements (trade theory gravity models place 

emphasis on size of countries in influencing trade). The variable polity was included to 

determine whether democracies or autocracies are more or less likely to sign trade 

agreements. The variable GDP per capita was included to determine whether the wealth 

of a country, often associated with its level of development has any association with a 

country’s propensity to sign trade agreements; the variable was logged in order to 

standardize across country sizes. Foreign Direct Investment was included as a variable as 

trade theory suggests that countries that receive or send FDI are more open to trade than 

countries that do not (Buthe and Milner 2008, Medvedev 2012). Inflation was added as a 

variable that can affect the cost of trade, however it generally varies little within 

countries, which leaves a priori expectations for the variable as insignificant but negative. 

The measure of Rasch Depth was included in the models in order to determine whether 

the depth of preexisting agreements has an impact on whether countries are willing to 

sign additional agreements. The first model is a linear regression random effects model 

specified as follows: 

(1)  
Log (Sum PTAs) = β1+β2Log (Population)+β3 Polity+β4Log (GDP per capita) +                

β5Running Mean of Rasch Depth+ β6 Log (FDI) +β7Inflation +ε 
 

The second model is a probit model; it was chosen as probit as the variable PTA is a 

binary dummy, probit being a more nuanced way to determine effects in these types of 

variables. The second model is specified as follows: 

(2)  
PTA Dummy = β1+β2Log (Population)+β3 Polity+β4Log (GDP per capita) +                     

β5Running Mean of Rasch Depth+ β6 Log (FDI) +β7Inflation +ε 
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Two models were chosen as they highlight different temporal perspectives of signing 

agreements. Given the cumulative nature of the Log (Sum PTA) variable it provides an 

improved idea of the likelihood of a country to sign additional agreements given the 

amount of agreements it has already signed; it provides a more long-term view of PTA 

dynamics. The PTA dummy would allow a more immediate effect of the aforementioned 

independent variables for a country’s propensity to sign PTAs. The probit analysis might 

be biased as the variable only highlights years in which agreements were signed. The 

results of the analyses can be seen in Table 5. 

 
TABLE 5: Determinants of PTAs 

 (1) (2) 
Variables Log (Sum PTAs) PTA Dummy 
Log (Population) 0.469*** 0.0380 
 (8.82) (1.86) 
Polity 0.0205*** 0.0139** 
 (5.32) (3.10) 
Log (GDP per capita) 0.295*** 0.109*** 
 (9.50) (5.81) 
Running Mean of Rasch Depth 0.645*** 0.0531 
 (8.18) (0.98) 
Log (FDI) 0.206 -0.0680 
 (1.07) (-0.25) 
Inflation -0.0000186 0.000139 
 (-0.62) (1.73) 
N 5050 5050 

t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 

 
The results above indicate that the GDP per capita of a country matters, with both 

analyses resulting in significance at the one percent level. This suggests that a 100 

percent increase in the GDP per capita of a country there is a 29.5 percent increase in the 

amount of PTAs signed. Likewise, an increase in the GDP per capita of a country also 

leads to an increase in the likelihood of a country signing additional agreements. Another 
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significant variable influencing the signing of PTAs is population, suggesting that larger 

countries are more likely to sign agreements, especially if they’ve previously signed 

agreements. This is possibly due to the increased production capacity of larger countries 

and therefore more diverse economies that have more opportunities for trade agreements. 

Unsurprisingly inflation and FDI are completely insignificant in both models.  

The other significant variable is polity. The regression results suggest that as a 

country is more democratic it is more likely to sign PTAs, this is supported by classic 

international relations theory that postulates that democracies are more likely to 

cooperate (Whalley 1998, Mansfield et al 2002). Interestingly, the Rasch depth measure 

is very significant and positive in the first model, suggesting that a country is more likely 

to sign a deeper agreement given that it has signed previous agreements but this depth 

measure does not have the same effect for the independent signing of an agreement. This 

could be due to the “harmonization” phenomenon, when countries sign agreements their 

trade regimes become more similar; once a country signs an agreement, the cost of 

signing additional agreements is marginally reduced.  

These results give robustness to the data. In summary, larger countries, richer 

countries, more democratic countries, and countries that have deeper agreements are 

more likely to sign and continue to sign agreements. Overall, the two models confirm the 

literature on the general economic determinants of trade treaty signing. It is important to 

note that the two models suffer from some degree of collinearity due to the relationship 

among variables population, GDP per capita, and polity. 
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V. MODELS & RESULTS 

Influential Factors of Treaty Depth 
 
An aspect of trade agreements that has been less explored in the economics literature is 

what determines the design of trade agreements. I used two different measures of depth 

as my dependent variable, but used the same model to confirm robustness of results. The 

first measure is the Additive Depth Running Mean, which ranges from 0 to 7 depending 

on the amount of specific provision included in an agreement, this measure is not optimal 

given its incomplete view of depth. The second measure of depth is the Depth Rasch 

Running Mean based on a measure of depth developed from a latent trait analysis based 

on 48 variables related to the nature of agreements.   

(1) 
Additive Depth Running Mean = β1+β2 Log (Population)+β3 Polity+ β4 Log (GDP per capita) + 

β5Log (Sum PTA) + β6 Log (FDI) +β7Inflation +ε 
(2) 

Depth Rasch Running Mean = β1+β2 Log (Population)+β3 Polity+ β4 Log (GDP per capita) + β5 
Log (Sum PTA) + β6 Log (FDI) +β7Inflation +ε 

 
TABLE 6: Determinants of Agreement Depth 

 
(1) (2) 

Variables 
Additive Depth 
Running Mean 

Depth Rasch 
Running Mean 

Log (Population) -0.106 -0.0656 

 
(-1.39) (-1.83) 

Polity -0.00755* -0.00389* 

 
(-2.55) (-2.04) 

Log (GDP per capita) 0.0718** 0.0868*** 

 
(2.62) (4.91) 

Log (FDI) 0.0290 0.0268 

 
(0.30) (0.66) 

Inflation -0.00000596 -0.00000297 

 
(-0.38) (-0.38) 

Log (Sum PTA) 0.489*** 0.223*** 

 
(10.35) (7.19) 

N 5050 5050 
      t statistics in parentheses 
      * p<0.05, ** p<0.01, *** p<0.001 
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The results indicate that rich countries sign deeper agreements, and countries that 

have previously signed agreements are more likely to sign deeper agreements. 

Democracies are more likely to sign deeper agreements for two main reasons. Firstly, 

they are more likely to have signed agreements previously which means they would have 

to sign deeper agreements for them to have additional marginal impact, this is confirmed 

by the fact that countries that have previously signed agreements are statistically 

significantly more likely to sign deeper agreements (at a one percent significance level). 

Richer countries are more likely to sign agreements because they typically have more 

complex productive infrastructures, which make them candidates for agreements that 

have a wider range of clauses. Additionally, agreements that require deeper economic and 

political ramifications are more easily imposed by richer, more developed countries on 

countries with similarly liberalized trade regimes. 

It is important to note that although polity appears to have a negative sign and a 

five percent significant level, the relationship displayed here is likely due to the absorbed 

effect from the GDP per capita and population variables. When these two variables are 

eliminated from the model, the polity variable becomes statistically significant and 

positive (although it displays a small coefficient) indicating its importance for treaty 

design. 

Polity as an Influential Factor of Trade Agreements 
 
Polity was established to be a powerful determinant of the propensity to sign a PTA in the 

previous examination. It was also established, although at a diminished significance level, 

to be an influential factor for the depth of an agreement. Thus, I chose to conduct 

analyses of the interaction of polity with the Sum of PTAs signed (logged) and with the 
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depth of agreements signed. In the first analysis I look at the factors influencing depth, in 

the second analysis I examine the dynamics of signing additional agreements. 

Depth 

Depth of agreements has been increasing over time, as previously mentioned and as seen 

in Graph 6, this is most likely due to increasing participation in global trade (increasing 

complexity), and lower marginal costs of trade. This means that there may be 

endogeneity and causation dynamics that are difficult to eliminate in a linear regression 

model, thus we must acknowledge the need for further examination using more advanced 

econometric methods. 

GRAPH 6: Depth Over Time 

 
Source: Baccini et al. 2013 

 
The model I chose for the analysis looks at the latent trait measure of depth, 

Rasch Depth, as used previously. The model includes the two basic controls of logged 

population and logged GDP per capita; these two variables also absorb some of the time 

effects that could influence the model. Additionally, the sum of PTAs (logged) and polity 

are included along with an interaction term with both of these as the main focuses of the 
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analysis. The interaction term helps us obtain a clearer picture of the variable polity as a 

determinant of agreement structure. The model is specified below: 

Running Mean Rasch Depth = β1+β2 Log (Population)+ β4 Log (GDP per capita) +                       
β5 Log (Sum PTA) * Polity + ε 

 
TABLE 7: Dynamics of Treaty Depth, Polity, and Sum of PTAs 

Running Mean Rasch Depth 
Variables Random Effects 

Log (Population) -0.0147 
  (-0.35) 
Log (GDP per capita) 0.0439** 
 (2.76) 
Polity -0.0261*** 

 
(-3.50)    

Log (Sum PTA) 0.165*** 

 
(5.38) 

Polity * Log (Sum PTA) 0.00932*** 

 
(3.48) 

N 6023 
t statistics in parentheses 
• p<0.05, ** p<0.01, *** p<0.001 

 
The presence of a very significant interaction indicates that the effect of polity on 

the depth of PTAs is different at varying values of the Log of Sum of PTAs. In other 

words, the effect of regime type on signing deeper agreements is dependent on a country 

having signed agreements. For example, two democracies are more or less likely to sign 

deep agreements depending on whether they have preexisting agreements. In this case, 

the coefficient is very small; suggesting the presence of the interaction term has small 

relative effects for the change in average depth of agreements of a country. To better 

interpret these results a margins analysis was conducted examining the marginal effects 

of having signed preexisting agreements on the design of future agreements signed. The 

margins plot, Graph 7, can be seen below. 
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GRAPH 7: Marginal Effects of Log (Sum PTA) on Average Agreement Depth 

 
 

The margins analysis above further supports the significance of the interaction 

term; it suggests that the average marginal effect of having preexisting agreements on the 

depth of future agreements is significantly higher for democratic countries than autocratic 

countries. In other words, in order for an agreement to have a significant marginal effect 

for a democracy, it must be deeper than in an autocracy because democracies are more 

likely to have previously signed agreements. To further appreciate the dynamics between 

depth of agreements and a country’s total amount of agreements signed, we must also 

look at the interaction between polity and depth. 

Preexisting Agreements 

As observed earlier the number of agreements signed has also increased over time, with 

democracies having signed more agreements than autocracies, as seen in Graph 8.  
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GRAPH 8: Bar Graph Sum PTAs Democracies and Autocracies 

 
The question remains whether the interaction between depth and polity, a 

democracy’s need to sign deeper agreements is in part responsible for the increase in 

number of agreements signed. In order to examine this I used a similar model to the 

model used for depth analysis: 

 
Log (Sum PTA) = β1+β2 Log (Population)+ β4 Log (GDP per capita) +                                           

β5 Running Mean Rasch Depth * Polity + ε 
 

TABLE 8: Determinants of Signing Additional Agreements 
Log (Sum PTA) 

Variables Random Effects 
Log (Population) 0.449*** 
  (9.16)    
Log (GDP per capita) 0.363*** 
 (14.46)    
Polity 0.0211*** 

 
(4.89)    

Running Mean Rasch Depth 0.517*** 

 
(7.26)    

Polity * Running Mean Rasch Depth 0.00692    

 
(1.37)    

N 6023 
t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 
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Interestingly, the results show high significance for the variables of polity and 

depth independently but not their interaction. This indicates that democracies are more 

likely to sign more agreements regardless of their depth, and that having signed deeper 

agreements leads to signing additional agreements regardless of polity. To better illustrate 

this I also conducted a margins analysis of the marginal effect of agreement depth on the 

Log Sum of PTAs at various polity levels.  

GRAPH 9: Marginal Effects of Agreement Depth on Log (Sum PTA) 

 
 
  Differently to the previous margins analysis, the effect on signing additional 

agreements of the average depth of agreements does not vary to a large extent between 

democracies and autocracies. This means that both democracies and autocracies are 

signing more agreements regardless of depth.  

Summary of Margins Analyses 
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agreements on signing deeper agreements is more significant for democracies than 

autocracies. In other words, polity is a major factor in determining the types of 

agreements countries are willing to sign. This indicates that autocracies sign agreements 

as a signaling mechanism to the outside, their export partners. However, democracies 

sign agreements as a signaling mechanism to the inside, their voters, to confirm credible 

commitments. This could be why autocracies, will be more reluctant to sign deeper 

agreements, as they will be held accountable by their export partners, a cost too high to 

pay for long term oriented regimes. Additionally, results also suggest that the marginal 

effect of average depth on a country’s propensity to sign an additional agreement is 

exogenous to polity. In other words, average depth is not a factor in the decision to sign 

additional agreements that varies across polity levels significantly. This could be because 

once a country signs a deep agreement, the marginal amount of commitment to sign an 

additional agreement will be the same for autocracies (as they will already be held 

accountable by their export partners) and democracies (as their voters will have accepted 

deep agreements as a signaling mechanism).  

In an attempt to further clarify these points, I take countries at either extreme of 

the polity scale, the United States and Saudi Arabia. The graph below illustrates the 

phenomenon described above. Saudi Arabia did not sign deep agreements until it became 

part of the Gulf Cooperation Council in 2008. The US began signing deep agreements 

much earlier, when it began cooperation with another democracy, Israel, in 1985. It is 

also important to note that the two countries have signed different amount of agreements, 

Saudi Arabia having signed 13 agreements since 1962, the United States having signed 

nine, according to the DESTA database. Although this example does not fully align with 
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the results described above, it does illustrate the willingness of a democracy to sign 

deeper agreements, and autocracies to sign agreements that are not deep. 

GRAPH 10: Log (Sum PTA) and Rasch Depth for United States and Saudi Arabia 

 
Source: Own calculations from Baccini DESTA dataset. 
 

Influential Factors of Export Concentration 

Product Concentration Index 

 
The question of the impact of PTAs as related to export concentration of products is 

relevant in determining the effect of an agreement on the fundamental production 

structure of a country. As the literature has already strongly supported that PTAs increase 

exports overall, it is important to understand if they affect the composition of said 

exports. A priori expectations are that the signing of trade agreements leads to a reduction 

in export product concentration, especially in the long term, as they will reduce the cost 

of entering new markets, and reduce the cost of importing intermediate goods for the 

production of new final goods. It is expected that other characteristics of countries such 
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as size and level of GDP per capita are more influential for product export concentration 

than the signing of trade agreements as they more fundamentally influence the overall 

economic environment. Three models were examined to test this relationship. The three 

models were specified as follows with differing levels of robustness: 

 
Product Export Concentration Index = β1+β2 Log (Population)+β3 Log (GDP per capita) +           
β4 Polity + β5Log (Sum PTA) + β6 Rasch Depth Running Mean + β7 Trade (% GDP) + ε 

 
 

The first model used was a linear regression with clustered standard errors. The 

second model was a random effects GLS model. The third model is a country fixed 

effects linear regression model to control for any differences among country such as 

differing norms, this model gives us the clearest picture of the trends surrounding the 

effects of the independent variables for countries’ export concentration.  

TABLE 9: Determinants of Product Export Concentration Index 
Product Concentration Index 

Variables 
(1) 

No Effects 
(2) 

Random Effects 
(3)  

Country Fixed Effects 
Log (Population) -0.0317*** -0.0360* -0.0463 

 
(-3.73) (-2.32) (-1.48) 

Log (GDP per capita) -0.0202* 0.0226** 0.0334*** 

 
(-2.41) (2.58) (3.39) 

Polity -0.00883*** 0.000133 0.000944 

 
(-3.98) (0.12) (0.86) 

Log (Sum PTA) 0.0118 -0.0374* -0.0479** 

 
(0.80) (-2.52) (-2.67) 

Running Mean Rasch Depth 0.0305 0.00771 0.00107 

 
(1.31) (0.35) (0.04) 

Trade (%GDP) -0.000384* -0.000169 -0.0000892 

 
(-2.36) (-0.67) (-0.32) 

N 4473 4473 4473 
    t statistics in parentheses 
    * p<0.05, ** p<0.01, *** p<0.001 
 

The results indicate that as a general trend, larger countries and countries with a 

larger GDP per capita have less concentrated product exports. This could be because 

larger countries have more products to export due to their larger productive capacity and 
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thus rely less on exporting a small number of products; countries with a larger GDP per 

capita (often associated with being more developed) may have less concentrated product 

exports as countries that are more developed, have the economic infrastructure to produce 

a wider variety of products and rely less on exporting low value added goods. 

Democracies have less concentrated product exports, however this relationship loses 

significance with the introduction of robustness checks, suggesting that as countries 

become more democratic their product exports become more concentrated. Due to its 

very small coefficient and lack of significance the relationship between regime type and 

export product concentration is not one that is as clear as the economic characteristics of 

a country.  Some of the differences that can be seen between the different models can be 

attributed to nuances between countries that eliminate the otherwise general trends.  

Examining the impacts of PTAs on export product concentration elucidates that as 

a country signs more trade agreements, their product concentration decreases, this 

relationship is significant at the one percent level, confirming hypothesis 2.1. In short, the 

amount of trade agreements signed does matter for export product concentration. It is 

important to note that the coefficient is also more significant to export concentration of 

products than that of GDP per capita. Although not significant, the results show a positive 

coefficient for depth and export product concentration in the short term, a temporal 

analysis to see whether the design of agreements could have a long-term impact could 

bring about insights about dynamics of depth and signing of agreements.   

Product Concentration Index: Temporal Analysis 

Due to the significant results found for the Log of Sum of PTAs in previous models, I 

conducted further temporal analyses. I look at a lead of five years, ten years, and 20 years 
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to see which factors of a country are responsible for profoundly changing the export 

structure of a country. I use a model with basic controls, population, polity, GDP per 

capita, and pertinent treaty variables. Since population was found to be a significant 

factor in the differences in export product concentration, I also looked into the long-term 

determinants of export product concentration segmented between small and large 

countries. I segmented the countries in size according to the median after clustering the 

countries. This resulted in an uneven segmentation of countries that still permitted me to 

conduct a rudimentary random effects model. 

 
Product Export Concentration Indext+5 = β1+β2 Log (Population)+ β3 Polity +        

β4 Log (GDP per capita) + β5Log (Sum PTA) + β6 Rasch Depth Running Mean + ε 
 

TABLE 10: Time Dynamics of Product Export Concentration Index 

 
(1) (2) (3) (4) (5) 

 

F5. Product 
Export Index 

F10. Product 
Export Index 

F20. Product 
Export Index 

F20.Product 
Export Index 

F20. Product 
Export Index 

Variables Random Effects Large Countries Small Countries 
Log (Population) -0.0350* -0.0454*** -0.0735*** -0.0468* -0.155*** 
  (-2.38) (-3.47) (-4.78) (-2.15) (-4.48)    
Polity -0.00102 -0.00168 0.000308 0.000116 0.000185 

 
(-1.07) (-1.67) (0.46) (0.15) (0.18) 

Log (GDP/capita) 0.00586 0.000273 0.00939 0.0109 0.0024 

 
(0.77) (0.03) (1.14) (0.99) (0.26) 

Log (Sum PTA) -0.0131 -0.00358 -0.00981 -0.00725 0.00227 

 
(-0.91) (-0.29) (-0.62) (-0.36) (0.15) 

Running Mean Rasch Depth 0.00671 0.0266 0.0513 0.0191 0.0880**  

 
(0.27) (1.16) (1.85) (0.57) (2.77) 

N 4130 3569 2444 1535 909 
t statistics in parentheses 
*p<0.05, ** p<0.01, *** p<0.001 
 

In summary, results do not show very much impact over time of signing PTAs (or any 

variables except population) over time, unless we segment by size. Segmenting countries 

by size exposed the role of country size and the impact of treaty depth. In the long run, 20 
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years, depth of PTAs is statistically significant at the one percent level with a positive 

coefficient for small countries, but not for large countries. Whalley (1998) argues that 

small countries use trade agreements as a “way of obtaining security to larger country 

markets,” implying they are trading products that are interchangeable in the market place 

and unable to diversify their product portfolio. This relationship could also be due to the 

amount or total number industries countries of various sizes are able to support. Another 

interesting finding from the analysis of size is the role of the sum of PTAs. Although not 

statistically significant in the case of small or large countries the coefficients display 

opposite signs. This could indicate that the general relationship large and small countries 

have with the total number of PTAs is different. In the case of large countries the more 

agreements a country has signed, the less concentrated its product export index is the 

opposite is the case for small countries. This finding could be due to the fact that smaller 

countries export a smaller variety of products leading the agreements they choose to sign 

to be focused in a more specific set of industries.  

In broad terms, in the short term or five years after the signing of PTAs, there are not 

a lot of significant determinants of export product concentration. Population is negatively 

correlated and significant at the ten percent level, suggesting that as a country becomes 

larger its exports become less concentrated; possibly as its production structure is able to 

expand with additional labor input. Interestingly, as a country becomes more democratic, 

its exports become less concentrated, however the effect is not significant the overall 

relationship goes hand in hand with the negative coefficient of the log of sum of PTAs 

that suggests that democracies are more likely to cooperate. Although also not significant, 

the depth measure displays a positive coefficient, albeit a small coefficient. Notably, with 
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time the depth measure becomes increasingly significant, and displays an increasing 

coefficient. This indicates both a general increase in the depth of trade agreements over 

time but also the increasing effect of depth over time. In general, depth matters more over 

time than signing more agreements, this could be because the fundamental changes 

instilled by deep agreements have long-term consequences as opposed to simple tariff 

reductions.  

Market Concentration Index 

 
A priori expectations for export market concentration were different than for product 

concentration index, as political alliances and trade compatibility play different roles in 

which products a country exports or who they export to. In order to compare factors that 

influence each index, I use the same models used for product export concentration index.  

 
Market Export Concentration Index = β1+β2 Log (Population)+β3 Log (GDP per capita) +            
β4 Polity + β5Log (Sum PTA) + β6 Rasch Depth Running Mean + β7 Trade (% GDP) + ε 

 
TABLE 11: Determinants of Market Export Concentration Index 

 
Market Export Concentration Index 

 

(1) 
No Effects 

(2) 
Random Effects 

(3) 
Country Fixed Effects 

Log (Population) 0.0292*** -0.0252* 0.00223 

 
(-4.20) (-2.04) (0.07) 

Log (GDP per capita) -0.00530 -0.00843 -0.00765 

 
(-0.73) (-1.58) (-1.20) 

Polity -0.00198 -0.000238 -0.000369 

 
(-1.60) (-0.24) (-0.34) 

Log (Sum PTA) -0.000392 0.0196 0.0116 

 
(-0.03) (1.23) (0.66) 

Running Mean Rasch Depth -0.000984 -0.00287 -0.00215 

 
(-0.06) (-0.09) (-0.06) 

Trade (%GDP) 0.000316* -0.000568* -0.000646* 

 
(-2.43) (-2.29) (-2.19) 

N 4476 4476 4476 
t statistics in parentheses 
• p<0.05, ** p<0.01, *** p<0.001 
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Similarly to the impetus behind the study of the relationship between trade 

agreements and product export concentration, examining the relationship between signing 

trade agreements and how this affects the composition of the countries with which a 

country trades also have implications for export and economic volatility. A country that 

relies too much on few export partners will be more affected by its partner’s economic 

shocks.  

The results indicate a statistically significant role of the trade to GDP ratio, 

although with very small coefficients. The negative relationship seen in the more robust 

models indicate that as trade becomes a more significant part of a country’s economy, the 

country will become less concentrated in their markets, likely due to an increasing 

number of trade partners. The aforementioned effect holds in the most robust models, 

although only at the five percent significance level, with a negligible coefficient. Other 

results to note include a consistently negative coefficient of depth, indicating that as 

countries sign deeper agreements (usually multilateral agreements) they rely less on their 

export markets; this is not a significant relationship. A temporal analysis was not 

conducted for market export concentration due to the lack of significant results in the 

initial model. 

VI. DISCUSSION & CONCLUSION 

The aim of the study was to understand the dynamics between political and economic 

factors surrounding the design of trade agreements, more specifically, the depth of trade 

agreements. Examining the role of polity on PTAs provides evidence for the role of PTAs 

as a political tool. The finding of the question of which countries are more likely to sign 
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trade agreements was aligned with the literature, confirming that democracies signed 

more agreements, as polity exhibited a positive and highly significant relationship to 

PTAs.  I failed to reject the hypothesis that democracies sign deeper agreements, as 

margins analyses of preexisting agreements on depth exhibited significant differences 

between democracies and autocracies. I rejected the hypothesis that autocracies sign 

many and deep agreements, as it was found that autocracies sign less and less deep 

agreements relative to democracies; these results were however not consistent across all 

models and would benefit from more nuanced analyses. With the knowledge that larger, 

richer, more democratic countries sign more and deeper agreements, the effects of these 

agreements on a country’s economy comes into question.   

Trade literature has established the importance of trade agreements in expanding 

export volume, but do trade agreements reduce a country’s vulnerability to trade shocks 

as it becomes more immersed in global commerce? Examining whether trade agreements 

changed export structures of a country yielded ambiguous results. Signing more trade 

agreements led to less product export concentration, with findings significant at the one 

percent level. Depth of trade agreements yielded nebulous results. Depth only appears to 

have a significant effect on product export concentration in small states, where deeper 

agreements led to more concentrated product exports; this could be due to their limited 

export portfolios. In terms of market concentration, neither volume nor depth of trade 

agreements appeared to be significant factor in determining with whom countries trade. 

In sum, although PTAs have tangible results for export volume, an accumulation of trade 

agreements can lead to less concentrated product exports, but the depth of trade 

agreements is not relevant to this consequence. 
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The salience of this study lies in examining the effects of trade agreements in an 

international context where they are becoming more prevalent political and economic 

tools. Examining the effect of trade agreements on export concentration is also relevant to 

understanding whether trade agreements are a way of reducing a country’s vulnerability 

to trade shocks, it appears that they are not useful economic tools in this regard. Future 

studies should aim to use other econometric models to more accurately separate the 

effects of signing additional agreements and signing deeper agreements. Another way to 

better understand the economic consequences of trade agreements would be to examine 

specific types of clauses, degree of implementation of an agreement, and the consequence 

of overlapping agreements on other markers of economic structure.  
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