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Abstract 

 

We estimate the effects of trade facilitation on country-level extensive margins of trade. Using OECD 

trade facilitation indicators – which closely reflect what was negotiated in the Bali WTO ministerial of 

December 2013 – we show that trade facilitation in a given exporting country is positively correlated 

with the number of products exported by destination and with the number of export destinations served 

by product (HS heading). To address the issue of causality, we employ an identification strategy 

whereby only exports of new products (HS headings), or exports to new destinations, are taken into 

account when computing the respective margins of trade. Our findings therefore imply a positive causal 

impact of the recent WTO Trade Facilitation Agreement in Bali on the country-level extensive margins 

of trade. The results are robust to alternative definitions of country-level trade margins, to different sets 

of controls variables and to various estimation methods. Simulating the effect of an increase to the 

regional or global median values of trade facilitation, we are able to quantify the potential trade gains 

of trade facilitation reform in different regions. 
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1. Introduction 

 

2. Defining and measuring Trade Facilitation 

From a WTO perspective, Trade Facilitation (TF) is about "improving relevant aspects of Articles V, 

VIII and X of the GATT 1994 with a view to further expediting the movement, release and clearance 

of goods, including goods in transit” (Modalities for Negotiations on TF). TF, therefore, involves the 

simplification and harmonization of international trade procedures – the activities, practices and 

formalities involved in collecting, presenting, communicating and processing data required for the 

movement of goods in international trade.4 National authorities require traders to comply with these 

procedures to satisfy customs, immigration, phytosanitary, and quarantine inspection requirements, but 

these exact a burden on traders in terms of the cost of submitting information as well as the indirect 

costs from time delays and missed business opportunities. TF looks at how procedures and controls 

governing the movement of goods across national borders can be improved to reduce associated cost 

burdens while safeguarding legitimate regulatory objectives (Grainger, 2011). In one sense, it reconciles 

the need for these procedures with the requirements of today's more globalized business, where a lot of 

production is fragmented and offshored, and time to market is a of source of comparative advantage. 

 

There are various approaches used in the literature to measure, more or less directly, TF. One approach, 

taken by Moïsé et al. (2013), is to construct indicators on import, export and transit trade that are closely 

related to the twelve families of measures included in the WTO's Draft Consolidated Negotiating Text 

(DCNT). The indicators, denoted OECD Trade Facilitation Indicators (OECD TFI), can broadly be 

organized along the following dimensions: Information availability, Involvement of the trade 

community, Advance Rulings, Appeal Procedures, Fees and charges, Formalities, Cooperation, 

Consularization, Governance and Impartiality and Transit proceedings.  

 

Another methodology is to use the World Bank's Logistics Performance Index (LPI) and Doing 

Business indicators as proxies for TF. The LPI is based on a worldwide survey of operators on the 

ground, providing feedback on the logistics “friendliness” of the countries in which they operate and 

those with which they trade. In addition, survey data is supplemented with quantitative data on the 

performance of key components of the logistics chain in a given country. This includes the quality of 

trade and transport infrastructure. In contrast, Doing Business indicators use data on the time and cost 

(excluding tariffs) associated with exporting and importing a standardized cargo of goods by sea 

transport. The time and cost necessary to complete every official procedure for exporting and importing 

the goods are as well recorded. 

 

A general critique to the "indicator" approach relates to the heavy reliance on survey data. Indicators 

can be thin in their coverage and may suffer from lack of precision. This seems to be particularly true 

of the Cost of Doing Business indicators. As the study by Martincus et al. (2013) points out, in the case 

of Uruguay, only four individuals/firms where interviewed for the latest Doing Business report.  

Keeping these limitations in mind, the most comprehensive approach seems to be the OECD's, because 

it considers a multitude of TF measures. It has the further advantage that the indicators can readily be 

mapped onto specific provisions of the Draft TF Agreement. 

 

3. Trade Facilitation and trade: a review 

By increasing transparency, simplifying and harmonizing procedures, and inscribing these 

commitments in a multilateral agreement, a TF Agreement has the potential to reduce variable trade 

costs, delays and uncertainty, and therefore to expand existing trade flows. Empirical evidence on the 

potential trade effects of improved TF is given by several authors. Moïsé and Sorescu (2013) consider 

                                                      
4 See http://gtad.wto.org/trta_subcategory.aspx?cat=33121. 



  

 

 

  

the impact of TF on trade costs. The cost reduction potentials of TF are 14.5% for low income countries, 

15.5% for lower middle income countries and 13.2% for upper middle income countries respectively. 

 

A related literature highlights the importance of time for trade and since TF will reduce the time it takes 

for products to cross borders, these papers are equally relevant. A recent contribution by Zaki (2010) 

shows that the time to import is equivalent to a mean ad valorem tax of 34.15% for developing countries. 

The respective number for exports is 17.57%. One study (Hummels and Schaur, 2012) shows that each 

day in transit is worth 0.6%–2% of the value of the good and that time is particularly important for 

intermediate goods. However, Freund and Rocha (2011) find that when comparing the effects of transit, 

documentation, and ports and customs delays on trade, the most significant effect comes from inland 

transit delays. Each additional day that a product is delayed prior to being shipped reduces trade by at 

least 1 per cent, as found by Djankov et al. (2010). A result which combines the effects of time and 

costs is obtained by Hausman et al. (2012). In their paper, a 1% reduction in processing costs/time leads 

to 0.49%-0.37% of increased bilateral trade. There is also evidence from firm-level exports for Uruguay 

that show the adverse effect of customs delays on trade (Martincus et al., 2013). An increase by two 

days in the duration of export inspections will reduce exports by 16.4%. Moreover exports would have 

been 5.9% larger if all exports could be processed within one day. 

 

Turning now to the trade expanding impact of the TF Agreement, Hufbauer et al. (2013)5 estimate that 

the resulting improvement in TF could boost total merchandise exports of developing countries by $569 

billion (9.9% increase) and total exports of developed countries by $475 billion (4.5% increase). 

Hoekman and Nicita (2011) project that low income countries will increase imports by about 5% and 

exports by 1.9%. The lowest estimates suggest an increase of 0.18% in the trade of OECD countries; 

about 0.64% for the trade of countries in Sub-Saharan Africa; and an expansion of 0.4% in the trade of 

other regions.6 A large part of the variance in estimated impact arises from the indicator of trade 

facilitation that is used. Studies that use the LPI index will generally have larger estimates because they 

will in effect assume some improvement in the quality of a country's infrastructure.   

In addition, the institutional aspect of TF matters for trade. The quality of a country's institutions can 

be a source of comparative advantage in goods that require a large number of intermediate inputs 

(Levchenko, 2004). Customs are an important part of a country's bureaucracy. Their modernization 

through TF can be a signal of further institutional improvements. 

Finally, another possible positive effect of improved TF is a reallocation of economic activity towards 

high-productivity firms which would follow from a fall in trade costs. Intra-industry reallocations of 

market shares from less to more productive firms following trade opening are a source of average 

productivity gains (Melitz, 2003). Accordingly, Subramanian et al. (2012) estimate that reducing 

customs clearance time by one day in China could increase total factor productivity (TFP) by 2-6%. 

*** 

TF also has the potential to create new trade flows by reducing the fixed costs of trade, namely the one-

time costs incurred by a firm to start serving an export market. In the context of TF, this could refer to 

the one-time cost of understanding all the formalities and requirements of a country's customs or the 

one-time cost of completing and submitting all the documentation necessary to establish a company as 

an exporting firm. By reducing these fixed trade costs, TF can create new trading opportunities. Firms 

that did not export before may be able to do so now since their revenues could now cover the lower 

fixed costs of exporting. A study by Nordas et al. (2006), for instance, shows the negative effects of 

time to export on the probability to export.  

                                                      
5 Hufbauer et al. (2013) use gravity equation results and perform a thought experiment in which countries 

lift their TF indicators halfway to the region's top performer in each category. 
6 See Subramanian et al (2012). 
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Persson (2013) considers the effects of trade facilitation and distinguishes between homogenous and 

differentiated products in a cross sectional study. Her measure of trade facilitation is the number of days 

needed to export from the World Bank’s Doing Business Indicators. Estimation results show that trade 

facilitation has a higher impact on differentiated products.  Reducing export transaction costs increases 

the number of differentiated products by 0.7% and by 0.4% for homogenous products. 

Another approach is taken by Feenstra and Ma (2013), who proxy trade facilitation with port efficiency. 

There variable of interest is export variety which is a measure of the extensive margin. They are able to 

show a positive and significant effect of port efficiency on export variety. The effect sustains in the case 

of countries without a common land border or when only OECD countries or Non-OECD countries are 

part of the sample.  

Container costs are used by Dennis and Shepherd (2011) to estimate their impact on the number of 

products exported and the number of products by two-digit sector from developing countries to the 

European Union. Trade facilitation as narrowly defined as in this case has a positive effect on the 

extensive margin as well. 

 

4. Estimation of country-level trade margins using the OECD TF indicators 

In this section, we provide econometric estimates of the impact of trade facilitation of country-level 

trade margins. We first define such margins. Next, we specify the various econometric approaches 

employed. We further provide and discuss descriptive statistics of the data used. In the last part, we 

discuss the econometric results obtained. 

 

 

(a) Definition of trade margins 

We consider the relationship between TF and two indicators of country-level trade margins: the number 

of exported products by destination the number of export destinations by-products. 

 

The number of exported products, npdij, counts how many HS headings (4 digit HS codes) a country i 

exports to destination j. In the HS 2002 classification that we use, there are 1244 headings. For each ij 

pair, npdij can therefore theoretically range between 0 (no trade) and 1244 (country i exports to j in all 

HS headings).  

 

The number of export destinations, ndpik, counts how many destinations j a county i exports to. It is 

disaggregated by product k (HS heading). The number of export destinations is bounded by the number 

of countries included in UN-COMTRADE. 

 

In the construction of npdij and of ndpik, we rely on mirror trade data. We therefore measure exports of 

country i in product k using the reported imports of country j in the same product.  

 

In section 4(d), we will also present econometric estimates using "Hummels-Klenow extensive 

margins" as dependent variables. In the regressions with country pairs (henceforth, "ij regressions"), we 

use the following variable, directly from Hummels and Klenow (2005): 

 

𝐸𝑀𝑖𝑗 =
∑ 𝑋𝑤𝑗𝑘𝑘∈𝐾𝑖𝑗

∑ 𝑋𝑤𝑗𝑘𝑘∈𝐾
  (1) 

  

In equation (1), Kij is the set of goods in which country i exports to country j; w is the reference country 

that has positive exports to j in all products k (in the empirical implementation, it is the rest of the 

world); K is the set of all products;  Xwjk are the exports of country w to country j in product k. EMij is 



  

 

 

  

therefore the share of exports to j only in goods k that country i exports in total exports of all goods to 

country j. 

 

In the regressions with country-product observations (henceforth, "ik regressions"), we construct a 

similar measure (not previously used in the reviewed literature): 

 

EMik =
∑ Xwjkj∈Jik

∑ Xwjkj∈J
 (2) 

  

In equation (2), Jik is the set of destinations to which country i exports product k; w is the reference 

country that has positive exports of k to all destinations j (in the empirical implementation, it is the rest 

of the world); J is the set of all destinations; Xwjk are – as in equation (1) –  the exports of country w to 

country j in product k. EMik is therefore the share of exports of k only to destinations j that country i 

exports to in total exports of product k to all destinations.7 

 

 

(b) Econometric model 

The sample used for the regressions includes, as exporters i, the 132 countries for which OECD TF data 

are available. Such data does not vary over time. We therefore run cross-sectional regressions for the 

year 2009.8 We chose this year for two reasons. First, this is suggested by Moïsé and Sorescu (2013).9 

Second, this will allow us to construct measures for npdij and ndpik that are respectively based on new 

products (HS headings) and new destinations, to address endogeneity concerns (see below). 

 

Consider the ij regressions that use, as dependent variable, the number of exported products, npdij. This 

is a bilateral measure of trade outcomes. It is therefore natural to employ a gravity framework. We 

postulate the following econometric model: 

 

log(𝑛𝑝𝑑𝑖𝑗) = 𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 +𝑤𝑖𝑗

′ 𝛽2 + 𝑟𝑖𝑗
′ 𝛽3 + 𝛾𝑗 + 휀𝑖𝑗  (3)   

 

(OLS, importer fixed effects) 

 

log(𝑛𝑝𝑑𝑖𝑗) = 𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 + 𝛿𝑖𝑗 + 휀𝑖𝑗   (4)  

 

(OLS, pair fixed effects) 

 

where: 

 

𝑥𝑖
′

= [log(𝑝𝑐𝐺𝐷𝑃𝑖) , log(𝑚𝑎𝑟𝑘𝑒𝑡𝑎𝑐𝑐𝑒𝑠𝑠𝑖), 𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑃𝑇𝐴𝑠𝑖, log(𝑎𝑟𝑒𝑎𝑖) , 𝑙𝑎𝑛𝑑𝑙𝑜𝑐𝑘𝑒𝑑𝑖, log(𝑟𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠𝑖)] 
 

is a vector of variables that only vary across exporters i's; 

 

 𝑤𝑖𝑗
′ = [log(GDP𝑖 ∗

GDP𝑗), PTA𝑖𝑗, log(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗) , 𝑐𝑜𝑚𝑚𝑜𝑛𝑏𝑜𝑟𝑑𝑒𝑟𝑖𝑗, 𝑐𝑜𝑚𝑚𝑜𝑛𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒𝑖𝑗, 𝑐𝑜𝑙𝑜𝑛𝑦𝑖𝑗)]  

 

is a vector of standard gravity bilateral variables; 

 

                                                      
7 We use the Stata module "hummels", written by Muhammad Rashid Ansari, to compute emij and emik. 
8 The results with all time-varying variables averaged between 2002 and 2010 are very similar to the 

ones presented here.  
9 See Moïsé and Sorescu (2013), footnote 11 on p. 11. 
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𝑟𝑖𝑗
′ =

[MR_PTA𝑖𝑗, MR_log(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗) ,𝑀𝑅_𝑐𝑜𝑚𝑚𝑜𝑛𝑏𝑜𝑟𝑑𝑒𝑟𝑖𝑗 ,𝑀𝑅_𝑐𝑜𝑚𝑚𝑜𝑛𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒𝑖𝑗, 𝑀𝑅_𝑐𝑜𝑙𝑜𝑛𝑦𝑖𝑗)]  

 

is a vector of multilateral resistance terms, constructed using the methodology outlined in Baier and 

Bergstrand (2009); 

 

𝛾𝑗 are importer-specific effects 

 

𝛿𝑖𝑗 are country-pair-specific effects10 

 

𝛽0 (𝛽1, 𝛽2 and  𝛽3)  is (are) a scalar (vector of parameters) to be estimated. 

 

As the dependent variable is a count variable, however, a model for count data is theoretically more 

appropriate. Following Dennis and Shepherd (2011) and Persson (2013), we also adopt a Poisson 

estimation methodology, with density:  

 

𝑓(𝑛𝑝𝑑𝑖𝑗|𝑇𝐹𝐼𝑖, 𝑥𝑖
′, 𝑤𝑖𝑗

′ , 𝑟𝑖𝑗
′ , 𝛾𝑗) =

exp(−𝜆𝑖𝑗)𝜆𝑖𝑗
𝑛𝑝𝑑𝑖𝑗

𝑛𝑝𝑑𝑖𝑗!
   (5)  

 

(Poisson, importer fixed effects) 

 

𝑓(𝑛𝑝𝑑𝑖𝑗|𝑇𝐹𝐼𝑖, 𝑥𝑖
′, 𝛿𝑖𝑗) =

exp(−𝜇𝑖𝑗)𝜇𝑖𝑗
𝑛𝑝𝑑𝑖𝑗

𝑛𝑝𝑑𝑖𝑗!
  (6)  

 

(Poisson, pair fixed effects) 

 

 

with the respective parameters of the Poisson distribution specified as follows: 

  

𝜆𝑖𝑗 = exp[𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 +𝑤𝑖𝑗

′ 𝛽2 + 𝑟𝑖𝑗
′ 𝛽3 + 𝛾𝑗]; 

 

𝜇𝑖𝑗 = [exp𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 + 𝛿𝑖𝑗]. 

 

 

Consider now the ik regressions that use, as dependent variable, the number of exported products, npdik. 

This measure of trade outcomes does not have any bilateral dimension, since it varies by exporting 

country i and by HS heading k. We postulate the following econometric model: 

 

log(𝑛𝑑𝑝𝑖𝑘) = 𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 + 𝜃𝑘 + 휀𝑖𝑘  (7)   

 

(OLS) 

 

where 𝑥𝑖
′ is as defined above and 𝜃𝑘 are HS heading-specific effects. 

 

We also specify a model for count data and adopt a Poisson estimation methodology with density: 

 

𝑓(𝑛𝑑𝑝𝑖𝑘|𝑇𝐹𝐼𝑖, 𝑥𝑖
′, 𝜃𝑘) =

exp(−𝜆𝑖𝑘)𝜆𝑖𝑘
𝑛𝑑𝑝𝑖𝑘

𝑛𝑑𝑝𝑖𝑘!
     (8) 

 

                                                      
10 For any couple of countries m and n, we have only one pair identifier, both in the case in which m is 

the exporter and n the importer and in the case in which m is the importer and n the exporter. In this way, we can 

include pair fixed effects because the number of pair fixed effects is at most equal to N/2.  



  

 

 

  

(Poisson)  

 

with the parameter of the Poisson distribution specified as follows: 

  

𝜆𝑖𝑘 = exp[𝛽0log(𝑇𝐹𝐼𝑖) + 𝑥𝑖
′𝛽1 + 𝜃𝑘]. 

 

 

(c) Data and descriptive statistics 

The number of export destinations npdij and the number of exported products npdik are constructed from 

UN-COMTRADE row data that vary across years, HS4 headings and origin-destination pairs. As 

mentioned above, we use mirrored trade data. Table D1 presents summary statistics for npdij. Overall, 

the variable varies between 0 and 1214 (the latter being the npdUSA-CAN in 2009). Disaggregating over 

World Bank regions (and excluding "Offshore " and "Industrial" to focus on developing and emerging 

economies), the mean of npdij varies between 36 for Sub-Saharan Africa to 254 for East Asia and 

Pacific.11 The incidence of zeroes is also highest in Sub-Saharan Africa (15% of observations) and 

lowest in Asia (5% both in East Asia and Pacific and in South Asia). There is, however, considerable 

more variance across Asian countries than across Sub-Saharan African countries and countries from 

other regions. 

 

Table D2 presents summary statistics for ndpik. Overall, the variable varies between 0 and 171 (the latter 

being the number of Chinese export destinations of HS headings 9403 – "furniture nesoi and parts 

thereof" – and 4202 – "travel goods, handbags, wallets, jewellery cases etc."). Again, the disaggregation 

over World Bank regions reveals relatively low scores for Sub-Saharan Africa (with an average of 3 

destinations served by HS heading), and relatively high scores for Asian countries (with an average of 

28 and 17 destinations served by HS heading respectively by East Asia and Pacific and South Asia). 

The incidence of zeroes is also highest in Sub-Saharan Africa (47% of observations). The same 

incidence ranges between 22 and 34% for other regions. 

 

In Table D3, we present summary statistics for the variable TFIi. This is the simple average of the 

country-specific OECD Trade Facilitation IndicatorsTFIi
A, TFIi

B, … , TFIi
L.12 The average is unweighted 

because there is no criterion in the WTO Trade Facilitation Agreement or in the previous drafts to rank 

different indicators in terms of their relevance. Since each sub-indicator ranges between 0 and 2, so 

does TFIi. Among developing and emerging economies, the scores for Trade Facilitation are lowest in 

Sub-Saharan Africa and highest in Europe and Central Asia.13 There is however substantial variation 

within these regions, and especially within Sub-Saharan Africa (where the best-performing country has 

a score of 1.93). The fact that the best performer in Sub-Saharan Africa (the region with the lowest 

average of TFIi suggests that a scenario in which all countries in the region move to the best performer's 

value is unlikely. 

 

The summary statistics for the Hummels-Klenow extensive margins emij and emik are in table D4. The 

information is qualitatively similar to the one of Tables D1 and D2. In fact, the sample correlation 

between npdij and emij is equal to 0.91, while the sample correlation between ndpik and emik is equal to 

0.85. 

 

Table D5 presents summary statistics for all control variables. GDP and GDP per capita (in current 

US$) are from IMF World Economic Outlook data. Market access is the Market Access Trade 

                                                      
11 See Moïsé and Sorescu (2013) for an in-depth description of the OECD TFI indicators.   
12 We only have information on indicators A-L. The average in unweighted because there is no criterion 

in the WTO Trade Facilitation Agreement or in its draft versions to rank different indicators in terms of their 

relevance. 
13 It is important to notice that the latter region does not include industrialized OECD countries. 
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Restrictiveness Index estimated by Kee et al. (2009).14 The number of PTAs signed by country i and 

the dummy PTAij (equal to 1 in the presence of a PTA between the two countries) is from a 

comprehensive PTA dataset assembled by the Economic Research and Statistics Division of the WTO 

using a variety of sources, including the WTO RTA Database and the World Bank Global Preferential 

Trade Agreement Database. Non time-varying geographical data (areai, landlockedi, distanceij, common 

borderij) are from the CEPII gravity dataset (Head et al., 2010). Finally, remotenessi is constructed as 

follows: 

 

𝑟𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠𝑖 = [∑ (
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗

𝐺𝐷𝑃𝑗/𝐺𝐷𝑃𝑤𝑜𝑟𝑙𝑑
)
−1

𝑗 ]

−1

   (9) 

 

Here we follow the methodology of Head and Mayer (2013). 

 

The sample correlations between all variables used in the regressions are in Tables D6 (ij sample) and 

D7 (ik sample). 

 

 

(d) Results 

(i) "ij" regressions 

The baseline results of the OLS and Poisson estimations of ij regressions are in Table R1. Each column 

corresponds to equations (3)-(6) above. In OLS regressions, the dependent variable is in logs, while it 

is in levels in the Poisson regressions. In both cases, however, coefficients on explanatory variables in 

logs can be interpreted as elasticities. We always include Pair fixed effects and World Bank region 

dummies.15 

 

Both in the OLS and in the Poisson regressions, irrespective of whether importer or pair fixed effects 

are used, the coefficient on the variable of interest, β0, is positive and statistically significant. In the 

specification of column (4), the elasticity is 0.049, implying that a 1% increase in the average TF 

indicator is associated with a 0.049% increase in the number of HS4 exported by destination.   

 

The coefficients on the control variables are correctly signed and statistically significant. Although the 

dependent variable is different, it is useful to compare the coefficients on GDP per capita and bilateral 

distance with the standard results from gravity studies. As reported by Head and Mayer (2013, Table 

4), the mean of the coefficient on (origin) GDP estimated in 159 papers ranges between 0.98 and 0.74 

(depending on whether the estimation is structural or not), with a standard deviation of 0.42-0.45. The 

same authors report a mean of the coefficient on bilateral distance between -0.93 and -1.1, with a 

standard deviation of 0.40-0.41. The GDP coefficients we obtain, especially the ones in the 

specifications (2) and (3) with pair fixed effects, are significantly lower than the ones from gravity 

regressions with bilateral trade as dependent variable. They are, however, similar to the ones obtained 

by Persson (2013), who uses the count of exported products from country i to country j as dependent 

variable. The distance elasticity we obtain is in line with Table 4 of Head and Mayer (2013) for the OLS 

estimation. In the Poisson model it is lower, but it is a well-established fact in the literature than the 

distance coefficient is lower when using count-data models. Moreover, our result is again very similar 

to the one obtained by Persson (2013), which is the most comparable study to ours.  

                                                      
14 This index captures the trade policy distortions imposed by the trading partners of each country i on 

its export bundle. It measures the uniform tariff equivalent of the partner country tariff and non-tariff barriers 

(NTB) that would generate the same level of export value for the country in a given year. It is constructed using 

applied tariffs. 
15 OLS regressions use the Stata "xtreg" command. Poisson regressions use the Stata "xtpoisson" 

command. In both cases, the ide variable is country pair. In this, and in the following tables, we always include 

World Bank region dummies because in the simulations (see Section 5) we average results over such regions.  



  

 

 

  

 

      

<Insert Table R1 about here> 

 

 

We see three possible concerns with the estimations of Table R1. First, and foremost, we cannot exclude 

reverse causation, that is the possibility that trade outcomes affect trade facilitation measures. We 

propose two possible ways of addressing this concern. The first one is to lead the dependent variable 

by few years, based on the intuition that trade outcomes in the future are less likely to affect investments 

in trade facilitation today. Accordingly, in columns (1) and (2) of Table R2 we show the results of 

regressions in which the dependent variable is measured in year 2012, while the explanatory variables 

are measured in year 2009.16 The results do not change much as compared to columns (3) and (4) of 

Table R1. 

 

Our preferred way of addressing possible reverse causality relies, however, in using only "new 

products" (HS headings) in the computation of the dependent variable, in the spirit of Freund and Rocha 

(2011). We proceed as follows: when computing how many products (HS headings) country i exported 

to country j in 2009, we only include the subset of products for which: i) there were no exports from i 

to j (zero or missing) recorded in any of the years between 2002 and 2007; and ii) there were positive 

exports from i to j recorded in at least one year between 2008 and 2010. Since ndpij is, in this case, the 

count of new HS4 products that were not traded before 2008, it is less likely to be endogenous to trade 

facilitation than the indicator calculated using the set of products traded in 2009. 

 

The results are in columns (3) and (4) of Table R3, respectively for the regressions with importer fixed 

effects and with country pair fixed effects (our preferred ones). While in the regression with importer 

fixed effects is almost halved relatively to the comparable coefficient of column (3) of Table R1, for 

our preferred specification with pair fixed effects (column (4)) the coefficient is almost exactly the same 

as the one of column (4) of Table 1. This indicates that, once controlling for all possible omitted 

variables that can be controlled for with the symmetric pair fixed effects we use, there is little, if any, 

concern with reverse causality. 

 

The second possible concern with the estimations of Table R1 relates to the measurement of trade 

facilitation. In Table R1, we use TFIi – the unweighted average of the country-specific OECD Trade 

Facilitation Indicators. As an alternative, we have created indicators based on Principal Component 

Analysis (PCA). The results are in columns (5)-(8) of Table R2 and they are very similar to the results 

obtained in columns (3)-(4) of Table R1 (using npdij based on all HS4 products) and in columns (3)-(4) 

of Table R2 (using npdij based on new HS4 products). 

 

 

<Insert Table R2 about here> 

 

Thirdly, one might worry about the omission of variables that might be correlated with the vectors of 

explanatory variables. The inclusion of partner fixed effects (in odd-numbered columns of tables R1 

and R2) and of symmetric pair fixed effects (in even-numbered columns of the same tables) greatly 

alleviates this concern. We have also estimated regressions that include the bilateral average applied 

(or, alternatively, bound) tariff that country i faces when exporting to country j. The applied tariff is 

constructed as the minimum observed applied bilateral tariff on total trade.17 The bound tariff is simply 

the bound bilateral tariff on total trade. The results are in Table R6. While the coefficient of interest β0 

remains positive, significant and similar in magnitude to the comparable regressions of Tables R1 and 

                                                      
16 All regressions of Table R2 use Poisson estimation. 
17  The data are from UN-TRAINS. Summary statistics for bilateral tariffij, disaggregated by World Bank 

region, are available in Table D8. 
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R2, it is worth noting that the coefficients on tariffs are consistently positive. This counter-intuitive 

result is in line with Dennis and Shepherd (2011).   

 

<Insert Table R6 about here> 

 

 

(ii) "ik" regressions 

The results of ik regressions are in Table R3. In the table, odd-numbered columns are based on OLS 

estimation, and even-numbered columns are based on Poisson estimation. In OLS regressions, the 

dependent variable is in logs, while it is in levels in the Poisson regressions. In both cases, however, 

coefficients on explanatory variables in logs can be interpreted as elasticities. In all regressions, we 

include HS heading fixed effects and World Bank region dummies.18  

 

The baseline results are in columns (1) and (2). All explanatory variables are correctly signed and 

statistically significant. In particular, the coefficient on the variable of interest, β0, is positive, with an 

estimated elasticity in column (2) of 0.356. This implies that a 1% increase in the average TF indicator 

is associated with a 0.356% increase in the number of destinations to which an HS4 product is exported.  

 

In columns (2)-(6) we address possible endogeneity concerns using the same methods as the one 

described above in the case of ij regressions. In columns (3) and (4), we measure the dependent variable 

in year 2012, while the explanatory variables are measured in year 2009. The results are almost identical 

to columns (1) and (2). In columns (5) and (6) we present results that address possible reverse causality 

by using only "new destinations" in the computation of the dependent variable. The procedure is very 

similar in spirit to the one described above in the case of ij regressions. When computing how many 

destination countries country i exported product k to in 2009, we only include the subset of destinations 

which: i) there were no exports of product k (zero or missing) recorded in any of the years between 

2002 and 2007; ii) there were positive exports of product k recorded in at least one year between 2008 

and 2010. In this case, therefore, npdik becomes the count of new destinations that were not served 

before 2008. The estimated coefficient β0 remains positive and significant. In our preferred Poisson 

specification of column (6), it is very similar to the baseline coefficient of column (2). 

 

In columns (7)-(10) we present the results of the regressions that use a measure of TFI based on 

Principal Component Analysis, rather than the simple mean across indicators. Again, the results do not 

change significantly. That is, results of columns (7) and (8) are similar to results of columns (1) and (2); 

results of columns (9) and (10) are similar to results of columns (5) and (6). 

  

<Insert Table R3 about here> 

 

Also for ik regressions we have performed estimations adding applied and bound tariff. In this case, the 

applied (bound) tariff is the average applied (bound) tariff faced by exporter i on product k (across all 

importers). The results are in Table 7. The estimated coefficients of interest (on TFIi) stay positive, 

significant and quantitatively similar to the comparable ones in Table R3. But again the coefficients on 

the applied and bound tariffs are positive and significant, which constitutes a counter-intuitive result. 

 

<Insert Table R7 about here> 

 

 

 

 

                                                      
18 We use the Stata commands "xtvireg2" – which can handle two-way clustering – in column (1); "xtreg" 

in columns (3), (5), (7) and (9); "xtpoisson" in even-numbered columns. In all cases, the id variable is HS heading 

(HS4). 



  

 

 

  

5. Simulation results 

So far, we have provided little guidance to grasp the economic significance of our results. In this section, 

we present the result of counterfactual analysis aimed at estimating the percentage increase in the 

number of export destinations and in the number of exported products under two different scenarios. 

The first scenario considered is one in which each country with a TFIi below the median of the 

geographical region it belongs to increases its TFIi to the regional median. The second scenario 

considers an increase to the global median.19 

 

It is important to note that results of counterfactual analysis have to be taken cautiously. First, because 

they are only as good as the underlying econometric model. Although we have taken care in addressing 

omitted variable and reverse causality biases, we cannot control for every possible country-specific 

variable correlated with TF and we cannot completely exclude the endogenous co-determination of 

trade outcomes and investment in trade facilitation. Moreover, the counter-factual analysis does not 

take into account that regional (global) median values would be affected by changes in TF occurring in 

all countries in the region (world). 

 

With these caveats in mind, the results, grouped by region, are presented in Table S1 for ij regressions 

and in Table S2 for ik regressions. For ease of interpretation, it is useful to remind that the entries 

represent the percentage change in the variable of interest (respectively, npdij and ndpik) that, based on 

the estimated coefficients of Tables R1, R2 and R3, are predicted if country i moves from below the 

regional (global) median to the median. The results are then averaged across regions. If, say, in a given 

region there are 10 countries below the regional median and 12 countries below the global median, the 

results under scenario one are averaged over the 10 countries, while the results under scenario two are 

averaged over the 12 countries. All countries at, or above the relevant median are dropped from the 

calculation of the average percentage increase in the trade margin. 

 

In Tables S1 and S2 we use both the "baseline" Poisson specification (respectively, the one from column 

(4) of Table R1 and column (2) of Table R3) and the Poisson specification with new HS4 and new 

destinations (respectively, from column (4) of Table R2 and from column (6) of Table R3). Since the 

estimates with new HS4 and new destinations address the issue of reverse causality – and also because 

they are more conservative – we take them as our preferred results.  

 

The estimated gains in terms of number of HS headings exported by destination (npdij) under the two 

scenarios – and using our preferred specifications – are in columns (2) and (4) of Table S1. Under the 

scenario of convergence to the regional median, the percentage gains range from 6.1% in the case of 

Middle East and North Africa to 20.9% in the case of Sub-Saharan Africa. The gains are slightly higher 

under the scenario of convergence to the regional median, ranging from 7.4% in the case of South Asia 

to 25.4% in the case of Sub-Saharan Africa. The estimated percentage increases for Latin America and 

the Caribbean are very close to the ones of Sub-Saharan Africa.  

 

<Insert Table S1 about here> 

 

 

Columns (2) and (4) of Table S2 present the estimated gains in terms of number of destinations served 

by HS heading (ndpik) under the two scenarios – and again using our preferred specifications. In this 

case, the estimated percentage increases are sizeable. Under the scenario of convergence to the regional 

median, they range from 9.1% for South Asia to 24.9% in Sub-Saharan Africa. Under the scenario of 

                                                      
19 The regional and global medians of TFIi are presented in Table D3. For all regions but South Asia, the 

regional median is lower than the global median. Therefore, results under the second scenario are likely to be 

larger than under the first scenario. In the light of Table D3 and the relative discussion a scenario involving 

convergence to top regional performer would be very unrealistic and it is therefore discarded a priori. 
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convergence to the global median, they range from 9.7% for South Asia to 24.4% in Latin America and 

the Caribbean and 31.3% in Sub-Saharan Africa.   

 

<Insert Table S2 about here> 

 

 

It is clear that in the second scenario of convergence to global median, the change in the TFIi is higher 

for those regions far away from the global median; this is especially true for Sub-Saharan Africa and 

the Middle East and North Africa. Hence, results on country-level trade margins are higher for those 

regions as compared to regions closer to the global median, such as Europe and Central Asia, East Asia 

and Pacific and South Asia. 

 

 

6. Alternative measurement of trade margins and of trade facilitation 

(a) Hummel-Klenow trade margins 

Table R4 present the results of ij regressions using, as dependent variable, the Hummels-Klenow 

extensive margin emij. Since the dependent variable is a fraction (it ranges between zero and one), we 

follow Baum (2008) and use a Generalized Linear Model (GLM) with a logit transformation of the 

response variable and the binomial distribution.20 

 

The baseline results are in column (1). Controlling for country characteristics and pair fixed effects, the 

coefficient on (the log of) TFIi is positive and significant. Also for emij, we address concerns related to 

reverse causality. In column (2), the dependent variable is measured in year 2012. In column (3), we 

construct the dependent variable using only the subset of new destinations.21 We also use an alternative 

definition of TFIi, based on Principal Component Analysis (PCA), in columns (4) and (5). The results 

of columns (1), (2) and (4) are very similar among them. The coefficient on (the log of) TFIi using new 

destinations only is approximately halved, but still positive and significant.  

 

<Insert Table R4 about here> 

 

The results of ik regressions using the Hummels-Klenow extensive margin emik are in Table R5. In this 

case, we use a Generalized Linear Model (GLM) with a logit transformation without any panel data 

structure. The regressions include HS heading dummies and the standard errors are clustered on HS 

headings.22  

 

Table R5 presents baseline results in column (1); results with the variable measured in year 2012 in 

column (2); results with the variable constructed using only the subset of new destinations in column 

(3);23 results with TFIi based on Principal Component Analysis (PCA) in column (4) and results with 

TFIi based on Principal Component Analysis (PCA) and emik constructed only using new destinations 

in column (5). The coefficients on the variable of interest are always positive and significant. In columns 

(3) and (5) they are smaller in magnitude relative to columns (1), (2) and (4).  

 

                                                      
20 Since the Stata "glm" command did not produce any result, given to the large number of pair dummies 

added to the matrix of explanatory variables, we opted for the command "xtgee", which performs Generalized 

Estimating Equations (see Hardin and Hilbe, 2003). The id variable is country pairs. Although there is no 

possibility to cluster standard errors with this command, results with robust standard errors are exactly equivalent 

to the results that would be obtained if this option were included and clustering on the panel variable was specified 

(see www.stata.com/manuals13/xtxtgee.pdf). 
21 See Section 4(d)(i) for details on the procedure. 
22 Results with robust standard errors are unchanged. They are available upon request. 
23 See Section 4(d)(ii) for details on the procedure. 



  

 

 

  

<Insert Table R5 about here> 

 

We have also performed the regressions of Tables R4 and R5 with the addition of tariffs. The results 

are in table R8. The coefficient on TFIi is positive in all regressions. It only loses statistical significance 

in the ij regression with new HS4 and bound tariff (column (4)). The coefficients on tariff variables are 

quite erratic in the ij regressions – turning from negative in baseline regressions to positive in 

regressions with new HS4. In the ik regressions, conversely, the coefficients on tariffs are always 

positive, consistently with the results obtained in Table R7.       

 

We conclude that even when measuring the country-level margins of trade using the Hummels-Klenow 

variables emij and emik – that measure, respectively, the share of exports to j only in goods k that country 

i exports in total exports of all goods to country j and the share of exports of k only to destinations j that 

country i exports to in total exports of product k to all destinations – trade facilitation has a positive 

impact on such margins. 

 

 

(b) World Bank Doing Business indicators 

Following, among others, Hoekman and Nicita (2011) and Dennis and Shepherd (2011), we have also 

performed estimations that use, as proxies of trade facilitation, the "Trading across borders" indicators 

of the World bank Doing Business database. In this database, there are three indicators relevant for our 

purposes: Number of documents to export;24 number of days required to export;25 the cost to export 

(US$ per container).26 

 

To increase comparability with the results that use the OECD TFIs, we have transformed these variables 

as follows. First, we have computed their inverse. Then, we have rescaled them between 0 (least 

facilitation) and 2 (most facilitation). Summary statistics for our new variables, respectively called 

DB_docsi, DB_costi and DB_timei, are presented in Table D10. Table D11 presents, in turn, the 

correlations among these variables, and the correlations between these variables and TFIi. 

 

The results of ij regressions are in Table R9. The coefficients on DB_docsi and DB_costi are consistently 

positive across all specifications – including the ones using new HS4. The coefficient on DB_timei is, 

oddly, negative but not statistically different from zero in the Poisson regression of column (5). All 

control variables are correctly signed and significant.  

 

<Insert Table R9 about here> 

  

The results of ik regressions are in Table R10. In this case, all the coefficients on DB_docsi, DB_costi 

and DB_timei are consistently positive across all specifications – including the ones using new 

destinations. Again, all control variables are correctly signed and significant.27 

 

<Insert Table R10 about here> 

 

                                                      
24 The total number of documents required per shipment to export goods. Documents required for 

clearance by government ministries, customs authorities, port and container terminal authorities, health and 

technical control agencies and banks are taken into account. 
25 The time necessary to comply with all procedures required to export goods. 
26 The cost associated with all procedures required to export goods. It includes the costs for documents, 

administrative fees for customs clearance and technical control, customs broker fees, terminal handling charges 

and inland transport. 
27 We have also performed regressions with Hummels-Klenow extensive margins emij and emik as 

dependent variables and Doing Business variables as proxies for trade facilitation. The results are in line with the 

ones of Tables R4 and R5 and are available upon request.   
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Based on the results of Tables R9 and R10, we have performed a simulation exercise using the two 

scenarios described in Section 5. The simulations based on the ij regressions of Table R9 are in Table 

S3.  

 

<Insert Table S3 about here> 

 

The simulations based on the ik regressions of Table R10 are in Table S4.  

 

<Insert Table S4 about here> 

 

 

 

7. Conclusions 
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Figures and Tables 

 

 

Table R1. Number of HS4 by destination (npdij), baseline results 

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

  OLS OLS Poisson Poisson 

Log(TFI_i) 0.214*** 0.373*** 0.491*** 0.049 

  [0.038] [0.070] [0.054] [0.063] 

Log(pcGDP_i) 0.128*** 0.341*** 0.100*** 0.481*** 

  [0.018] [0.022] [0.026] [0.022] 

Log(market access_i) 0.460*** 0.302*** 0.420*** 0.357*** 

  [0.014] [0.029] [0.018] [0.031] 

Number of PTAs_i -0.001** 0.002*** 0.002*** 0.004*** 

  [0.001] [0.001] [0.001] [0.001] 

Log(area_i) -0.047*** 0.202*** -0.054*** 0.206*** 

  [0.007] [0.007] [0.009] [0.006] 

Landlocked_i -0.186*** -0.271*** 0.033 -0.082** 

  [0.024] [0.042] [0.028] [0.038] 

Log(remoteness_i)   -0.660***   -0.553*** 

    [0.043]   [0.036] 

Log(GDP_i*GDP_j) 0.757***   0.738***   

  [0.014]   [0.021]   

PTA_ij 0.131***   0.056   

  [0.044]   [0.040]   

Log(distance_ij) -0.916***   -0.594***   

  [0.038]   [0.041]   

Common border_ij 0.464***   -0.038   

  [0.120]   [0.086]   

Common language_ij 0.736***   0.371***   

  [0.053]   [0.055]   

Colony_ij 0.724***   0.558***   

  [0.130]   [0.107]   

Observations 15,578 15,932 18,892 14,350 

R-squared 0.742 0.536     

Log pseudolikelihood     -1.217e+06 -378623 

Partner (j) FE yes no yes no 

Pair FE no yes no yes 

Number of id (j countries) 144   144   

Number of id (pairs)   10,814   7,175 

Robust (clustered on id variable) standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: log(npd) (OLS regressions); npd (Poisson regressions) 

Region dummies always included 

Multilateral resistance terms included in regressions (1) and (3) 

 

 

 



  

  

Table R2. Number of HS4 by destination (npdij), extended results (Poisson regressions) 
  (1) (2) (3) (4) (5) (6) (7) (8) 

  Dep. var. in 2012 New HS4 PCA for TFI PCA for TFI & new HS4 

Log(TFI_i) 0.467*** -0.230*** 0.337*** 0.306*** 0.523*** 0.044 0.301*** 0.301*** 

  [0.044] [0.059] [0.082] [0.065] [0.061] [0.064] [0.086] [0.062] 

Log(pcGDP_i) 0.059** 0.477*** 0.103*** 0.455*** 0.097*** 0.481*** 0.104*** 0.450*** 

  [0.023] [0.020] [0.032] [0.021] [0.026] [0.023] [0.033] [0.021] 

Log(market access_i) 0.402*** 0.315*** 0.317*** 0.271*** 0.414*** 0.357*** 0.318*** 0.270*** 

  [0.017] [0.031] [0.024] [0.027] [0.019] [0.031] [0.024] [0.028] 

Number of PTAs_i 0.003*** 0.003*** 0.001** 0.006*** 0.002*** 0.004*** 0.001* 0.006*** 

  [0.001] [0.000] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

Log(area_i) -0.061*** 0.179*** -0.019** 0.109*** -0.053*** 0.206*** -0.019** 0.108*** 

  [0.008] [0.006] [0.009] [0.006] [0.009] [0.006] [0.009] [0.006] 

Landlocked_i 0.021 -0.161*** -0.141*** -0.136*** 0.037 -0.082** -0.140*** -0.138*** 

  [0.025] [0.035] [0.029] [0.047] [0.028] [0.038] [0.029] [0.047] 

Log(remoteness_i)   -0.571***   0.094***   -0.553***   0.089** 

    [0.031]   [0.035]   [0.036]   [0.035] 

Log(GDP_i*GDP_j) 0.721***   0.472***   0.733***   0.470***   

  [0.020]   [0.028]   [0.021]   [0.028]   

PTA_ij 0.056   0.009   0.054   0.009   

  [0.037]   [0.036]   [0.040]   [0.036]   

Log(distance_ij) -0.550***   -0.429***   -0.596***   -0.429***   

  [0.040]   [0.037]   [0.041]   [0.037]   

Common border_ij -0.048   -0.113   -0.035   -0.111   

  [0.083]   [0.109]   [0.085]   [0.109]   

Common language_ij 0.327***   0.415***   0.364***   0.413***   

  [0.053]   [0.049]   [0.055]   [0.050]   

Colony_ij 0.574***   0.379***   0.564***   0.381***   

  [0.106]   [0.117]   [0.108]   [0.117]   

Observations 17,051 18,892 11,622 13,900 18,892 14,350 18,892 11,622 

Log pseudolikelihood -1.159e+06 -738526 -148348 -79070 -1.216e+06 -378637 -739031 -148314 

Partner (j) FE yes no yes no yes no yes no 

Pair FE no yes no yes no yes no yes 

Number of id (j countries) 130   144   144   144   

Number of id (pairs)   7,103   5,811   7,175   5,811 

Robust (clustered on id variable) standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: npd: Region dummies always included 

Multilateral resistance terms included in regressions (1), (3), (5) and (7) 
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Table R3. Number of destinations by HS4 (ndpik) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

  
Baseline Dep. var. in 2012 New destinations PCA for TFI 

PCA for TFI & 

  new destinations 

  OLS Poisson OLS Poisson OLS Poisson OLS Poisson OLS Poisson 

Log(TFI_i) 0.319 0.356*** 0.431** 0.441*** 0.343* 0.344*** 0.284 0.453*** 0.204* 0.455*** 

  [0.197] [0.007] [0.190] [0.009] [0.194] [0.007] [0.179] [0.007] [0.108] [0.005] 

Log(pcGDP_i) 0.531*** 0.674*** 0.518*** 0.561*** 0.511*** 0.640*** 0.531*** 0.660*** 0.348*** 0.489*** 

  [0.072] [0.005] [0.073] [0.008] [0.072] [0.005] [0.072] [0.005] [0.048] [0.004] 

Log(market access_i) 0.385*** 0.523*** 0.306*** 0.307*** 0.391*** 0.512*** 0.388*** 0.511*** 0.240*** 0.357*** 

  [0.078] [0.004] [0.024] [0.003] [0.077] [0.004] [0.078] [0.003] [0.049] [0.003] 

Number of PTAs_i 0.001 0.004*** 0.383*** 0.416*** 0.002 0.005*** 0.001 0.004*** 0.001 0.002*** 

  [0.002] [0.000] [0.075] [0.005] [0.002] [0.000] [0.002] [0.000] [0.001] [0.000] 

Log(area_i) 0.318*** 0.385*** 0.002 0.005*** 0.313*** 0.371*** 0.317*** 0.384*** 0.184*** 0.236*** 

  [0.025] [0.002] [0.002] [0.000] [0.025] [0.002] [0.025] [0.002] [0.015] [0.002] 

Landlocked_i -0.224* -0.315*** -0.334** -0.320*** -0.248** -0.322*** -0.224* -0.313*** -0.203** -0.367*** 

  [0.115] [0.004] [0.132] [0.005] [0.119] [0.004] [0.115] [0.004] [0.083] [0.003] 

Log(remoteness_i) -1.220*** -1.278*** -1.100*** -0.939*** -1.211*** -1.215*** -1.220*** -1.284*** -0.605*** -0.640*** 

  [0.131] [0.009] [0.147] [0.013] [0.134] [0.009] [0.131] [0.009] [0.092] [0.006] 

Observations 372,434 688,908 117,576 162,624 376,341 687,456 372,434 688,908 416,308 689,172 

R-squared 0.592   0.629   0.595   0.592   0.499   

Log pseudolikelihood   -2.52E+06   -847412   -2.59E+06   -2.51E+06   -1.40E+06 

Number of id (HS4) 5,214 5,219 1,226 1,232 5,193 5,208 5,214 5,219 5,221 5,221 

Two-way clustered standard errors (ik) in parentheses (OLS regressions). Robust (clustered on HS6 sectors) standard errors in parentheses (Poisson regressions) 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: log(ndp) (OLS regressions); npd (Poisson regressions) 

Sector (HS6) fixed effects and region dummies always included 

 

 



  

  

 

 

Table R4. Hummels-Klenow extensive margin: ij regressions (Generalized Linear Model) 

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

  
Baseline Dep. var. in 2012 New HS4 PCA for TFI 

PCA for TFI &  

  new HS4 

Log(TFI_i) 0.252*** 0.173*** 0.165* 0.218*** 0.140* 

  [0.048] [0.047] [0.086] [0.046] [0.083] 

Log(pcGDP_i) 0.477*** 0.456*** 0.440*** 0.478*** 0.441*** 

  [0.016] [0.015] [0.025] [0.016] [0.026] 

Log(market access_i) 0.262*** 0.285*** 0.202*** 0.265*** 0.203*** 

  [0.022] [0.022] [0.034] [0.022] [0.034] 

Number of PTAs_i 0.002*** 0.004*** 0.002** 0.002*** 0.001** 

  [0.000] [0.000] [0.001] [0.000] [0.001] 

Log(area_i) 0.269*** 0.264*** 0.200*** 0.269*** 0.200*** 

  [0.005] [0.005] [0.010] [0.005] [0.010] 

Landlocked_i -0.284*** -0.311*** -0.314*** -0.284*** -0.314*** 

  [0.030] [0.029] [0.054] [0.030] [0.054] 

Log(remoteness_i) -0.792*** -0.712*** -0.555*** -0.793*** -0.555*** 

  [0.031] [0.030] [0.061] [0.031] [0.061] 

Observations 15,910 13,425 15,800 15,910 15,800 

Number of id (pairs) 10,798 9,221 10,730 10,798 10,730 

Pearson chi2 10135 10114 1976 10105 1979 

Robust (clustered on country pairs) standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: Hummels-Klenow extensive margin 

Pair fixed effects and region dummies always included 
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Table R5. Hummels-Klenow extensive margin: ik regressions (Generalized Linear Model) 
            

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

  
Baseline Dep. var. in 2012 New destinations PCA for TFI 

PCA for TFI & 

  new destinations 

Log(TFIi) 0.619*** 0.570*** 0.132*** 0.638*** 0.127*** 

  [0.020] [0.020] [0.024] [0.020] [0.024] 

Log(pcGDPi) 0.681*** 0.626*** 0.619*** 0.673*** 0.619*** 

  [0.007] [0.007] [0.008] [0.007] [0.008] 

Log(market accessi) 0.513*** 0.476*** 0.385*** 0.510*** 0.385*** 

  [0.009] [0.009] [0.011] [0.009] [0.011] 

Number of PTAsi 0.005*** 0.005*** 0.004*** 0.005*** 0.004*** 

  [0.000] [0.000] [0.000] [0.000] [0.000] 

Log(areai) 0.434*** 0.415*** 0.298*** 0.432*** 0.298*** 

  [0.003] [0.003] [0.003] [0.003] [0.003] 

Landlockedi -0.305*** -0.306*** -0.196*** -0.305*** -0.196*** 

  [0.014] [0.014] [0.015] [0.014] [0.015] 

Log(remotenessi) -1.491*** -1.441*** -0.896*** -1.492*** -0.896*** 

  [0.014] [0.014] [0.015] [0.014] [0.015] 

Observations 117,410 105,907 111,915 117,410 111,915 

Pearson chi2 106143 93471 1.403e+06 106170 1.404e+06 

Log pseudolikelihood -38986 -38662 -31957 -38964 -31957 

Robust (clustered on HS4 sectors) standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: Hummels-Klenow extensive margin (emik) 

Sector (HS4) and region dummies always included 

 



  

  

 

Table R6. Number of HS4 by destination (npdij), results with tariffs 

    (1) (2) (3) (4)   (5) (6) (7) (8) 

    Regressions with applied tariff   Regressions with bound tariff 

    OLS Poisson New HS4 PCA for TFI & new HS4   OLS Poisson New HS4 PCA for TFI & new HS4 

Log(TFI_i)   0.145* -0.116 0.160** 0.119   0.424*** -0.100 0.398*** 0.377*** 

    [0.085] [0.085] [0.079] [0.078]   [0.092] [0.095] [0.080] [0.081] 

Log(pcGDP_i)   0.352*** 0.436*** 0.499*** 0.500***   0.302*** 0.414*** 0.474*** 0.466*** 

    [0.028] [0.029] [0.026] [0.026]   [0.029] [0.029] [0.027] [0.026] 

Log(market access_i)   0.275*** 0.370*** 0.291*** 0.293***   0.145*** 0.218*** 0.254*** 0.257*** 

    [0.032] [0.035] [0.024] [0.024]   [0.038] [0.039] [0.029] [0.029] 

Number of PTAs_i   0.004*** 0.005*** 0.006*** 0.006***   0.003*** 0.005*** 0.007*** 0.007*** 

    [0.001] [0.001] [0.001] [0.001]   [0.001] [0.001] [0.001] [0.001] 

Log(area_i)   0.234*** 0.257*** 0.147*** 0.147***   0.215*** 0.222*** 0.120*** 0.120*** 

    [0.009] [0.008] [0.007] [0.007]   [0.009] [0.008] [0.007] [0.007] 

Landlocked_i   -0.095** -0.058 -0.078* -0.079*   -0.197*** -0.163*** -0.133*** -0.135*** 

    [0.048] [0.043] [0.043] [0.043]   [0.053] [0.046] [0.051] [0.051] 

Log(remoteness_i)   -0.452*** -0.516*** 0.060* 0.060*   -0.465*** -0.420*** 0.161*** 0.155*** 

    [0.048] [0.041] [0.035] [0.035]   [0.054] [0.048] [0.041] [0.041] 

Log(applied_tariff_ij)   0.467*** 0.384*** 0.263*** 0.265***           

    [0.035] [0.035] [0.027] [0.027]           

Log(bound_tariff_ij)             0.271*** 0.207*** 0.203*** 0.205*** 

              [0.033] [0.029] [0.026] [0.026] 

Observations   11,332 7,884 6,882 6,882   10,151 6,582 5,722 5,722 

R-squared   0.616         0.629       

Log pseudolikelihood     -247540 -80213 -80213     -224153 -68589 -68635 

Number of id (pairs)   7,996 3,942 3,441 3,441   7,353 3,291 2,861 2,861 

Columns (2)-(4) and (6)-(8): Poisson regressions 

Robust (clustered on id variable) standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: log(npd) (OLS regressions); npd (Poisson regressions) 

Pair fixed effects and region dummies always included 



 

 

22 

 

 

Table R7. Number of destinations by HS4 (ndpik), results with tariffs 

    (1) (2) (3) (4)   (5) (6) (7) (8) 

    Regressions with applied tariff   Regressions with bound tariff 

    OLS Poisson 
New 

destinations 

PCA for TFI & new 

destinations 
  OLS Poisson 

New 

destinations 

PCA for TFI & new 

destinations 

Log(TFI_i)   0.343* 0.115*** 0.201*** 0.204***   0.337* 0.133*** 0.213*** 0.219*** 

    [0.205] [0.009] [0.006] [0.006]   [0.194] [0.009] [0.007] [0.006] 

Log(pcGDP_i)   0.492*** 0.495*** 0.308*** 0.306***   0.478*** 0.453*** 0.283*** 0.280*** 

    [0.069] [0.005] [0.003] [0.003]   [0.067] [0.005] [0.003] [0.003] 

Log(market access_i) 0.356*** 0.392*** 0.196*** 0.195***   0.329*** 0.337*** 0.174*** 0.173*** 

    [0.083] [0.004] [0.002] [0.002]   [0.080] [0.004] [0.002] [0.002] 

Number of PTAs_i   0.002 0.003*** 0.001*** 0.001***   0.002 0.003*** 0.001*** 0.001*** 

    [0.002] [0.000] [0.000] [0.000]   [0.002] [0.000] [0.000] [0.000] 

Log(area_i)   0.305*** 0.322*** 0.169*** 0.169***   0.302*** 0.308*** 0.162*** 0.162*** 

    [0.025] [0.002] [0.001] [0.001]   [0.025] [0.002] [0.001] [0.001] 

Landlocked_i   -0.219** -0.158*** -0.182*** -0.182***   -0.222** -0.133*** -0.159*** -0.159*** 

    [0.110] [0.005] [0.004] [0.004]   [0.106] [0.005] [0.004] [0.004] 

Log(remoteness_i)   
-

1.163*** -1.138*** -0.473*** -0.476*** 
  

-

1.118*** -1.074*** -0.436*** -0.438*** 

    [0.124] [0.008] [0.006] [0.006]   [0.125] [0.008] [0.006] [0.006] 

Log(applied_tariff_ik) 0.262*** 0.374*** 0.207*** 0.206***           

    [0.032] [0.005] [0.002] [0.002]           

Log(bound_tariff_ik

) 
      

  
    

0.268*** 0.397*** 0.173*** 0.173*** 

              [0.029] [0.005] [0.002] [0.002] 

Observations   315,965 356,733 356,784 356,784   300,116 331,949 331,993 331,993 

R-squared   0.589         0.596       

Log pseudolikelihood 
  

-

1.89E+06 -946978 -946823 
  

  

-

1.78E+06 -891963 -891761 

Number of id (pairs)   5,193 5,204 5,212 5,212   5,190 5,203 5,210 5,210 

Columns (2)-(4) and (6)-(8): Poisson regressions 

Two-way clustered standard errors (ik) in parentheses (OLS regressions). Robust (clustered on HS6 sectors) standard errors in parentheses (Poisson regressions) 



  

 

 

  

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: log(npd) (OLS regressions); npd (Poisson regressions) 

Sector (HS6) fixed effects and region dummies always included 

 

Table R8. Hummels-Klenow extensive margin regressions, results with tariffs (Generalized Linear Model) 
                    

  (1) (2) (3) (4)   (5) (6) (7) (8) 

  ij regressions   ik regressions 

  Baseline New HS4 Baseline New HS4   Baseline New HS4 Baseline New destinations 

Log(TFI_i) 0.436*** 0.233*** 0.394*** 0.244***   0.542*** 0.165*** 0.501*** 0.135*** 

  [0.055] [0.084] [0.060] [0.088]   [0.021] [0.025] [0.022] [0.026] 

Log(pcGDP_i) 0.491*** 0.399*** 0.428*** 0.386***   0.618*** 0.560*** 0.605*** 0.554*** 

  [0.018] [0.028] [0.019] [0.029]   [0.007] [0.009] [0.007] [0.009] 

Log(market access_i) 0.276*** 0.128*** 0.212*** 0.109***   0.469*** 0.328*** 0.445*** 0.305*** 

  [0.023] [0.036] [0.025] [0.038]   [0.010] [0.011] [0.010] [0.011] 

Number of PTAs_i 0.001*** 0.002*** 0.001** 0.001   0.005*** 0.004*** 0.006*** 0.005*** 

  [0.000] [0.001] [0.001] [0.001]   [0.000] [0.000] [0.000] [0.000] 

Log(area_i) 0.272*** 0.200*** 0.275*** 0.197***   0.404*** 0.283*** 0.392*** 0.273*** 

  [0.006] [0.010] [0.007] [0.011]   [0.003] [0.003] [0.003] [0.003] 

Landlocked_i -0.289*** -0.265*** -0.295*** -0.256***   -0.232*** -0.133*** -0.218*** -0.126*** 

  [0.034] [0.063] [0.036] [0.068]   [0.015] [0.016] [0.014] [0.016] 

Log(remoteness_i) -0.828*** -0.593*** -0.812*** -0.594***   -1.405*** -0.855*** -1.317*** -0.767*** 

  [0.035] [0.067] [0.036] [0.072]   [0.014] [0.015] [0.014] [0.016] 

Log(applied_tariff_ij) -0.181*** 0.168***               

  [0.015] [0.021]               

Log(bound_tariff_ij)     -0.064*** 0.171***           

      [0.013] [0.018]           

Log(applied_tariff_ik)           0.267*** 0.320***     

            [0.009] [0.010]     

Log(bound_tariff_ik)               0.243*** 0.289*** 

                [0.006] [0.008] 
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Observations 11,322 11,258 10,143 10,084   102,642 98,888 98,537 95,249 

Number of id (pairs) 7,987 7,946 7,346 7,308           

Pearson chi2 8018 1847 6865 1833   93539 84011 213993 738076 

Log pseudolikelihood       -36600 -29917 -35766 -29267 

Robust (clustered on country pairs) standard errors in parenthesis (ij regressions) 

Robust (clustered on HS4 sectors) standard errors in parentheses (ik regressions) 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: Hummels-Klenow extensive margin ij (ij regressions); Hummels-Klenow extensive margin ik (ik regressions) 

Pair fixed effects and region dummies always included (ij regressions) 

Sector (HS4) and region dummies always included (ik regressions) 

  



  

 

 

  

Table R9. ij regressions with Doing Business variables 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

  OLS OLS OLS Poisson Poisson Poisson New HS4 New HS4 New HS4 

Log(DB_exp_docs_i) 0.307***     0.198***     0.120***     

  [0.037]     [0.034]     [0.037]     

Log(DB_exp_cost_i)   0.354***     0.345***     0.242***   

    [0.030]     [0.028]     [0.028]   

Log(DB_exp_time_i)     -0.011     -0.149***     0.070** 

      [0.036]     [0.032]     [0.032] 

Log(pcGDP_i) 0.334*** 0.366*** 0.441*** 0.441*** 0.437*** 0.564*** 0.470*** 0.469*** 0.486*** 

  [0.023] [0.022] [0.026] [0.024] [0.022] [0.024] [0.022] [0.020] [0.023] 

Log(market access_i) 0.291*** 0.280*** 0.378*** 0.317*** 0.234*** 0.405*** 0.278*** 0.232*** 0.287*** 

  [0.030] [0.033] [0.031] [0.031] [0.034] [0.032] [0.026] [0.031] [0.029] 

Number of PTAs_i 0.001* 0.000 0.001** 0.003*** 0.003*** 0.003*** 0.006*** 0.005*** 0.006*** 

  [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 

Log(area_i) 0.204*** 0.224*** 0.217*** 0.211*** 0.215*** 0.212*** 0.111*** 0.123*** 0.118*** 

  [0.008] [0.008] [0.008] [0.007] [0.007] [0.007] [0.006] [0.006] [0.006] 

Landlocked_i -0.227*** 0.037 -0.160*** -0.067* 0.094** -0.040 -0.123** 0.031 -0.044 

  [0.043] [0.048] [0.045] [0.039] [0.037] [0.038] [0.050] [0.048] [0.050] 

Log(remoteness_i) -0.555*** -0.671*** -0.614*** -0.521*** -0.562*** -0.558*** 0.131*** 0.086** 0.137*** 

  [0.044] [0.044] [0.045] [0.037] [0.037] [0.036] [0.036] [0.035] [0.036] 

Observations 15,501 15,488 15,482 13,518 13,492 13,468 11,088 11,080 11,054 

R-squared 0.535 0.543 0.541             

Log pseudolikelihood       -364805 -351850 -354248 -143144 -139839 -138195 

Number of id (HS4) 10,604 10,597 10,609 6,759 6,746 6,734 5,544 5,540 5,527 

Columns (7)-(9): Poisson regressions 

Robust (clustered on country pairs) standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 

Dependent variable: log(ndp_ij) (OLS regressions); npd_ij (Poisson regressions) 

Pair fixed effects and region dummies always included 
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Table R10. ik regressions with Doing Business variables 
                    

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

  OLS OLS OLS Poisson Poisson Poisson 
New 

destinations 

New 

destinations 

New 

destinations 

Log(DB_exp_docsi) 0.269***   0.076***   0.194***   

  [0.100]   [0.006]   [0.004]   

Log(DB_exp_costi)  0.265**   0.293***   0.170***  

   [0.113]   [0.004]   [0.004]  

Log(DB_exp_timei)   0.268**   0.126***   0.212*** 

    [0.112]   [0.004]   [0.004] 

Log(pcGDPi) 0.539*** 0.567*** 0.518*** 0.633*** 0.630*** 0.604*** 0.346*** 0.376*** 0.324*** 

  [0.086] [0.081] [0.089] [0.008] [0.007] [0.008] [0.007] [0.007] [0.006] 

Log(market accessi) 0.360*** 0.375*** 0.347*** 0.460*** 0.418*** 0.438*** 0.257*** 0.272*** 0.241*** 

  [0.080] [0.082] [0.084] [0.005] [0.005] [0.006] [0.005] [0.004] [0.005] 

Number of PTAsi 0.002 0.001 0.002 0.004*** 0.003*** 0.004*** 0.002*** 0.002*** 0.003*** 

  [0.002] [0.002] [0.002] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Log(areai) 0.321*** 0.330*** 0.323*** 0.326*** 0.331*** 0.325*** 0.174*** 0.178*** 0.171*** 

  [0.030] [0.028] [0.030] [0.003] [0.003] [0.003] [0.003] [0.003] [0.003] 

Landlockedi -0.271** -0.124 -0.124 -0.319*** -0.179*** -0.233*** -0.313*** -0.243*** -0.213*** 

  [0.126] [0.130] [0.127] [0.006] [0.006] [0.006] [0.005] [0.005] [0.005] 

Log(remotenessi) -1.031*** -1.108*** -0.995*** -0.992*** -1.008*** -0.966*** -0.333*** -0.390*** -0.316*** 

  [0.166] [0.154] [0.161] [0.013] [0.013] [0.013] [0.010] [0.010] [0.010] 

Observations 115,589 116,127 115,373 159,232 160,476 159,232 159,232 160,476 159,232 

R-squared 0.625 0.626 0.632       

Log pseudolikelihood    -871637 -862347 -862217 -411636 -414644 -409668 

Number of id (HS4) 1,243 1,243 1,243 1,244 1,244 1,244 1,244 1,244 1,244 

Columns (7)-(9): Poisson regressions 

Two-way clustered standard errors (ik) in parentheses (OLS regressions) 

Robust (clustered on HS4 sectors) standard errors in parentheses (Poisson regressions) 

*** p<0.01, ** p<0.05, * p<0.1 



  

 

 

  

Dependent variable: log(ndpik) (OLS regressions); npdik (Poisson regressions) 

Sector (HS4) fixed effects and region dummies always included 

 



  

  

 

 

Table S1. Simulation results, npdij 
            

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

  Regional median   Global median 

 Baseline  New HS4   Baseline  New HS4  

Sub-Saharan Africa 20.7% 17.0%  25.4% 20.9% 

East Asia and Pacific 9.2% 7.6%  8.9% 7.3% 

Europe and Central Asia 10.0% 8.2%  8.2% 6.7% 

Latin America and the Caribbean 19.9% 16.3%  19.8% 16.3% 

Middle East and North Africa 7.5% 6.1%  10.7% 8.8% 

South Asia 7.4% 6.1%   7.9% 6.5% 

Columns (1) and (3) based on column (4) of Table R1 

Columns (2) and (4) based on column (4) of Table R2 

 

 

 

 

Table S2. Simulation results, ndpik 
            

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

  Regional median   Global median 

 Baseline  New destinations   Baseline  New destinations  

Sub-Saharan Africa 24.9% 20.4%  31.3% 25.7% 

East Asia and Pacific 11.4% 9.3%  11.0% 9.0% 

Europe and Central Asia 12.3% 10.1%  10.1% 8.3% 

Latin America and the Caribbean 23.4% 19.2%  24.4% 20.1% 

Middle East and North Africa 9.2% 7.6%  13.2% 10.8% 

South Asia 9.1% 7.5%   9.7% 8.0% 

Columns (1) and (3) based on column (2) of Table R3 

Columns (2) and (4) based on column (6) of Table R3 

 

 

 

  



  

 

 

  

Table S3. Simulation results with Doing Business variables, npdij 

 

Panel (a): DB_docsi 

            

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

  Regional median   Global median 

 Baseline  New HS4   Baseline  New HS4  

Sub-Saharan Africa 22.5% 13.6%  32.4% 19.7% 

East Asia and Pacific 27.8% 16.9%  27.8% 16.9% 

Europe and Central Asia 13.5% 8.2%  15.6% 9.5% 

Latin America and the Caribbean 14.0% 8.5%  14.0% 8.5% 

Middle East and North Africa 17.0% 10.3%  12.4% 7.5% 

South Asia 11.5% 7.0%   36.9% 22.4% 

Columns (1) and (3) based on column (4) of Table R9 

Columns (2) and (4) based on column (7) of Table R9 

 

 

Panel (b): DB_costi 
            

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

  Regional median   Global median 

 Baseline  New HS4   Baseline  New HS4  

Sub-Saharan Africa 75.3% 53.0%  118.4% 83.2% 

East Asia and Pacific 35.6% 25.0%  78.9% 55.5% 

Europe and Central Asia 66.9% 47.0%  80.3% 56.4% 

Latin America and the Caribbean 19.4% 13.6%  24.8% 17.4% 

Middle East and North Africa 14.0% 9.8%  6.1% 4.3% 

South Asia 26.7% 18.8%   21.9% 15.4% 

Columns (1) and (3) based on column (5) of Table R9 

Columns (2) and (4) based on column (8) of Table R9 

 

 

Panel (c): DB_timei 
            

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

  Regional median   Global median 

 Baseline  New HS4   Baseline  New HS4  

Sub-Saharan Africa -20.4% 9.6%  -26.2% 12.3% 

East Asia and Pacific -13.5% 6.4%  -11.6% 5.5% 

Europe and Central Asia -23.4% 11.0%  -21.6% 10.2% 

Latin America and the Caribbean -11.9% 5.6%  -11.7% 5.5% 

Middle East and North Africa -7.2% 3.4%  -4.9% 2.3% 

South Asia -11.8% 5.6%   -14.7% 6.9% 

Columns (1) and (3) based on column (6) of Table R9 

Columns (2) and (4) based on column (9) of Table R9 
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Table S4. Simulation results with Doing Business variables, ndpik 

 

Panel (a): DB_docsi 
            

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

  Regional median   Global median 

 Baseline  
New 

destinations  
 Baseline  

New 

destinations  

Sub-Saharan Africa 45.3% 37.2%  11.1% 28.4% 

East Asia and Pacific 52.4% 43.0%  8.7% 22.2% 

Europe and Central Asia 31.5% 25.8%  6.0% 15.3% 

Latin America and the Caribbean 29.7% 24.4%  4.9% 12.5% 

Middle East and North Africa 29.0% 23.8%  4.8% 12.2% 

South Asia 27.3% 22.4%   13.5% 34.3% 

Columns (1) and (3) based on column (4) of Table R10 

Columns (2) and (4) based on column (7) of Table R10 

 

 

Panel (b): DB_costi 
            

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

  Regional median   Global median 

 Baseline  
New 

destinations  
 Baseline  

New 

destinations  

Sub-Saharan Africa 43.4% 35.7%  45.1% 26.2% 

East Asia and Pacific 36.4% 29.8%  30.5% 17.7% 

Europe and Central Asia 58.3% 47.8%  45.0% 26.1% 

Latin America and the Caribbean 19.8% 16.2%  14.8% 8.6% 

Middle East and North Africa 15.3% 12.5%  4.2% 2.4% 

South Asia 70.4% 57.8%   32.0% 18.6% 

Columns (1) and (3) based on column (5) of Table R10 

Columns (2) and (4) based on column (8) of Table R10 

 

 

Panel (c): DB_timei 
            

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

  Regional median   Global median 

 Baseline  
New 

destinations  
 Baseline  

New 

destinations  

Sub-Saharan Africa 59.3% 48.7%  24.2% 40.8% 

East Asia and Pacific 24.5% 20.1%  7.6% 12.8% 

Europe and Central Asia 66.9% 55.0%  16.7% 28.1% 

Latin America and the Caribbean 35.0% 28.7%  9.0% 15.1% 

Middle East and North Africa 32.7% 26.8%  7.4% 12.4% 

South Asia 164.1% 134.7%   40.0% 67.2% 

Columns (1) and (3) based on column (6) of Table R10 

Columns (2) and (4) based on column (9) of Table R10 

 

  



  

 

 

  

Table D1. npdij, summary statistics by World Bank region 
               

World Bank region mean sd min max N zeros % zeros 

Sub-Saharan Africa 36 98.63 0 1193 3042 460 15% 

East Asia and Pacific 254 282.39 0 1147 1616 88 5% 

Europe and Central Asia 119 195.56 0 1102 2882 364 13% 

Latin America and Caribbean 78 149.18 0 1052 2683 235 9% 

Middle East and North Africa 81 128.39 0 1029 1325 80 6% 

South Asia 165 229.68 0 1110 674 34 5% 

Offshore 15 43.73 0 391 94 4 4% 

Industrial 405 334.58 0 1214 2506 12 0% 

Total 155 247.82 0 1214 14822 1277 9% 

Descriptive statistics computed from the sample of column (4) of Table R1 

 

 

 

 

 

Table D2. ndpik, summary statistics by World Bank region 
                

World Bank region mean sd min max N zeros % zeros 

Sub-Saharan Africa 3 8.80 0 136 39808 18577 47% 

East Asia and Pacific 28 40.41 0 171 17416 4039 23% 

Europe and Central Asia 13 20.73 0 144 29856 6566 22% 

Latin America and Caribbean 8 15.05 0 138 29856 8740 29% 

Middle East and North Africa 10 16.71 0 137 13684 3610 26% 

South Asia 17 31.47 0 166 7464 2509 34% 

Offshore 1 2.94 0 67 1244 673 54% 

Industrial 50 44.04 0 170 24880 1244 5% 

Total 17 30.31 0 171 164208 45938 28% 

Descriptive statistics computed from the sample of column (2) of Table R3 

 

 

 

 

 

Table D3. TFIi, summary statistics by World Bank region 
              

World Bank region mean median sd min max N 

Sub-Saharan Africa 1.10 1.07 0.35 0.22 1.93 3042 

East Asia and Pacific 1.34 1.35 0.27 0.81 1.81 1616 

Europe and Central Asia 1.39 1.37 0.28 0.77 1.91 2882 

Latin America and Caribbean 1.25 1.30 0.28 0.45 1.65 2683 

Middle East and North Africa 1.21 1.15 0.27 0.83 1.65 1325 

South Asia 1.25 1.36 0.15 1.01 1.38 674 

Offshore 1.20 1.20 0.00 1.20 1.20 94 

Industrial 1.50 1.55 0.18 1.13 1.86 2506 

Total 1.29 1.34 0.31 0.22 1.93 14822 

Descriptive statistics computed from the sample of column (4) of Table R1 
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Table D4. Summary statistics, Hummels-Klenow extensive margins 
                

 emij  emik 

World Bank region mean sd N  mean sd N 

Sub-Saharan Africa 0.06 0.12 3343  0.10 0.18 20740 

East Asia and Pacific 0.27 0.26 1765  0.45 0.36 13266 

Europe and Central Asia 0.17 0.21 2813  0.27 0.29 23126 

Latin America and Caribbean 0.11 0.17 2870  0.19 0.25 20981 

Middle East and North Africa 0.12 0.16 1396  0.18 0.23 9814 

South Asia 0.15 0.21 739   0.34 0.35 4907 

Offshore 0.04 0.07 107  0.08 0.12 571 

Industrial 0.42 0.29 2877   0.60 0.33 23563 

Total 0.18 0.24 15910   0.30 0.33 116968 

Descriptive statistics for emij computed from the sample of column (1) of Table R4 

Descriptive statistics for emik computed from the sample of column (1) of Table R5 

 

 

 

 

 

Table D5. Summary statistics, control variables 
          

Variable mean sd min max 

Log(pcGDPi) 8.48 1.47 5.36 11.27 

Log(market accessi) -2.43 0.76 -5.37 -1.15 

Number of PTAsi 40.45 25.94 0 88 

Log(areai) 11.90 2.11 5.76 16.65 

Landlockedi 0.21 0.41 0 1 

Log(remotenessi) 8.46 0.50 7.20 9.36 

Log(GDPi*GDPj) 7.52 3.07 -2.17 18.10 

PTAij 0.22 0.41 0 1 

Log(distanceij) 8.73 0.78 4.74 9.89 

Common borderij 0.02 0.14 0 1 

Common languageij 0.14 0.34 0 1 

Colonyij 0.01 0.09 0 1 

MR_PTAij 0.30 0.89 -0.20 7.76 

MR_Log(distanceij) 12.28 51.12 -8.02 505.96 

MR_Common borderij 0.00 0.16 -0.05 1.56 

MR_Common languageij 0.23 1.47 -0.10 14.29 

MR_Colonyij 0.04 0.25 -0.01 2.86 

Descriptive statistics computed from the sample of column (3) of Table R1 (except for Log(remotenessi)) 

Descriptive statistics for Log(remotenessi) computed from the sample of column (4) of Table R1 

 

 



  

  

Table D6. Correlations (ij sample) 
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npdij 1                

emij 0.89* 1               

Log(TFIi) 0.23* 0.28* 1              

Log(pcGDPi) 0.36* 0.45* 0.38* 1             

Log(market 

accessi) 
0.00 -0.04* 0.10* -0.26* 1            

Number of PTAsi 0.23* 0.26* 0.26* 0.32* 0.11* 1           

Log(areai) 0.20* 0.21* 0.03* -0.17* -0.10* -0.03* 1          

Landlockedi -0.15* -0.17* -0.05* -0.32* 0.04* -0.21* 0.00 1         

Log(remotenessi) -0.38* -0.41* -0.34* -0.60* 0.16* -0.47* 0.22* 0.08* 1        

Log(GDPi*GDPj) 0.58* 0.62* 0.29* 0.40* -0.10* 0.24* 0.33* -0.21* -0.31* 1       

PTAij 0.26* 0.26* 0.09* 0.11* 0.04* 0.34* -0.01 -0.08* -0.15* 0.17* 1      

Log(distanceij) -0.29* -0.29* -0.03* -0.06* 0.07* -0.15* 0.07* -0.05* 0.27* -0.06* -0.42* 1     

Common borderij 0.23* 0.21* 0.09 -0.01 -0.01* 0.01 0.05* 0.02* -0.03* 0.05* 0.21* -0.37* 1    

Common languageij 0.05* 0.08* -0.06* -0.08* 0.09* -0.04* -0.04* -0.01 0.15* -0.13* 0.10* -0.10* 0.12* 1   

Colonyij 0.12* 0.12* 0.02* 0.04* 0.00 0.04* 0.02* -0.02* -0.06* 0.08* 0.04* -0.03* 0.05* 0.15* 1 

Correlations computed from the sample of column (3) of Table R1, and including Log(remotenessi) 

* p<0.05 
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Table D7. Correlations (ik sample) 
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ndpik 1          

emik 0.85* 1         

Log(TFIi) 0.26* 0.28* 1        

Log(pcGDPi) 0.40* 0.41* 0.38* 1       

Log(areai) 0.22* 0.22* 0.03* -0.17* 1      

Log(market accessi) -0.00 -0.03* 0.10* -0.26* -0.10* 1     

Number of PTAsi 0.26* 0.28* 0.26* 0.32* -0.03* 0.11* 1    

Landlockedi -0.17* -0.16* -0.05* -0.32* 0.00 0.04* -0.21* 1   

Log(remotenessi) -0.4* -0.38* -0.34* -0.60* 0.22* 0.16* -0.47* 0.08*  1 

Correlations computed from the sample of column (3) of Table R1 

* p<0.05 



  

  

 

 

 

 

Table D8. Summary statistics, tariffs (ij sample) 
      

Panel (a): Applied tariff 

            

World Bank region mean sd min max N 

Sub-Saharan Africa 5.73 6.01 0 30.16 1537 

East Asia and Pacific 7.74 5.66 0 24.91 784 

Europe and Central Asia 7.01 5.62 0 32.7 1494 

Latin America and Caribbean 6.51 5.87 0 41.69 1343 

Middle East and North Africa 6.56 5.95 0 26.48 636 

South Asia 8.34 6.49 0 28.87 306 

Offshore n.a. n.a. n.a. n.a. n.a. 

Industrial 7.76 4.75 0 25.32 1784 

Total 6.93 5.68 0 41.69 7884 

Descriptive  statistics computed from the sample of column (2) of Table R6 

      

Panel (b): Bound tariff 

            

World Bank region mean sd min max N 

Sub-Saharan Africa 23.02 29.99 0 150 1209 

East Asia and Pacific 24.03 26.07 0 120 730 

Europe and Central Asia 24.32 24.65 0 150 987 

Latin America and Caribbean 22.28 24.22 0 150 1242 

Middle East and North Africa 20.25 23.87 0 122 507 

South Asia 25.08 27.33 0 125.71 277 

Offshore n.a. n.a. n.a. n.a. n.a. 

Industrial 30.17 28.34 0 140 1630 

Total 24.83 26.96 0 150 6582 

Descriptive  statistics computed from the sample of column (6) of Table R6 
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Table D9. Summary statistics, tariffs (ik sample) 
      

Panel (a): Applied tariff 

            

World Bank region mean sd min max N 

Sub-Saharan Africa 6.48 22.17 0 3000 19911 

East Asia and Pacific 5.43 8.43 0 521 13006 

Europe and Central Asia 3.86 4.66 0 186 21620 

Latin America and Caribbean 4.57 4.68 0 191 20437 

Middle East and North Africa 5.01 7.86 0 500 9930 

South Asia 6.42 8.36 0 288 4759 

Offshore 5.39 6.12 0 45 452 

Industrial 5.26 8.05 0 1000 23227 

Total 5.13 11.19 0 3000 113342 

Descriptive  statistics computed from the sample of column (2) of Table R7 

      

Panel (b): Bound tariff 

            

World Bank region mean sd min max N 

Sub-Saharan Africa 33.16 38.18 0 3000 17384 

East Asia and Pacific 17.88 14.20 0 521 12562 

Europe and Central Asia 13.16 12.89 0 300 20126 

Latin America and Caribbean 30.89 17.11 0 300 20160 

Middle East and North Africa 19.99 25.12 0 1500 9366 

South Asia 20.31 22.00 0 300 4609 

Offshore 23.71 25.69 0 305 427 

Industrial 21.97 16.79 0 1500 22791 

Total 23.09 23.12 0 3000 107425 

Descriptive  statistics computed from the sample of column (6) of Table R7 

 

 

 



  

 

 

  

Table D10. Summary statistics, Doing Business variables 

 

Panel (a): DB_docsi 
              

World Bank region mean median sd min max N 

Sub-Saharan Africa 0.30 0.32 0.16 0.05 0.80 2974 

East Asia and Pacific 0.51 0.43 0.31 0.13 1.18 1570 

Europe and Central Asia 0.39 0.32 0.16 0.13 0.80 2695 

Latin America and Caribbean 0.41 0.43 0.21 0.18 1.18 2393 

Middle East and North Africa 0.49 0.58 0.16 0.24 0.80 1289 

South Asia 0.27 0.24 0.13 0.09 0.43 655 

Offshore 0.58 0.58 0.00 0.58 0.58 91 

Industrial 0.86 0.80 0.32 0.43 1.93 2312 

Total 0.47 0.43 0.29 0.05 1.93 13979 

DB_docsi computed as the inverse of Doing Business indicator "Documents to export (number)" 

and rescaled between 0 (most burdensome) to 2 (least burdensome)  

Descriptive statistics computed from the sample of column (4) of Table R9 

 

 

Panel (b): BD_costi 

       

World Bank region mean median sd min max N 

Sub-Saharan Africa 0.47 0.39 0.28 0.11 1.17 2952 

East Asia and Pacific 1.39 1.37 0.43 0.27 2.00 1556 

Europe and Central Asia 0.64 0.58 0.31 0.09 1.45 2555 

Latin America and Caribbean 0.68 0.64 0.30 0.19 1.67 2372 

Middle East and North Africa 1.13 1.15 0.28 0.60 1.55 1278 

South Asia 0.93 0.90 0.35 0.37 1.42 650 

Offshore 0.87 0.87 0.00 0.87 0.87 90 

Industrial 0.83 0.80 0.24 0.40 1.25 2293 

Total 0.79 0.72 0.42 0.09 2.00 13746 

DB_costi computed as the inverse of Doing Business indicator "Cost to export (US$ per container)" 

and rescaled between 0 (least costly) to 2 (most costly)  

Descriptive statistics computed from the sample of column (5) of Table R9 

 

 

Panel (c): DB_timei 
       

World Bank region mean median sd min max N 

Sub-Saharan Africa 0.27 0.27 0.15 0.04 0.63 2952 

East Asia and Pacific 0.68 0.47 0.51 0.10 1.99 1556 

Europe and Central Asia 0.50 0.50 0.20 0.13 0.94 2555 

Latin America and Caribbean 0.52 0.47 0.23 0.10 1.05 2372 

Middle East and North Africa 0.57 0.58 0.20 0.29 1.05 1278 

South Asia 0.32 0.36 0.13 0.14 0.50 650 

Offshore 0.54 0.54 0.00 0.54 0.54 90 

Industrial 1.14 1.05 0.40 0.41 1.99 2293 

Total 0.58 0.47 0.40 0.04 1.99 13746 

DB_timei computed as the inverse of Doing Business indicator "Time to export (days)" 

and rescaled between 0 (most days) to 2 (least days)  

Descriptive statistics computed from the sample of column (6) of Table R9 

 



 

 

38 

 

Table D11. Correlation between TFIi and Doing Business variables 
          

  TFIi DB_docsi DB_costi DB_timei 

TFIi 1     

DB_docsi 0.42* 1    

DB_costi 0.52* 0.65* 1   

DB_timei 0.27* 0.33* 0.40* 1 

Correlations  computed from the sample of column (4) of Table R9 

* p<0.05 

 

 

 

 

 

 

Appendix Tables 

 

 

Appendix Table 1. Mapping from Trade Facilitation Indicators to DCNT related articles 

 

A. Information availability     [Art.1+2] 

B. Involvement of the trade community    [Art.2] 

C. Advance Rulings      [Art.3] 

D. Appeal Procedures      [Art.4] 

E. Fees and charges      [Art.6] 

F. Formalities – Documents     [Art.7+10] 

G. Formalities – Automation     [Art.7+10] 

H. Formalities – Procedures     [Art.5+7+10] 4 

I. Cooperation – Internal     [Art.9§1 and 2 ] 

J. Cooperation – External     [Art.9§3+12] 

K. Consularization      [Art.8] 

L. Governance and Impartiality 

M. Transit fees and charges     [Art.11] 

N. Transit formalities      [Art.11] 

O. Transit guarantees      [Art.11] 

P. Transit agreements and cooperation    [Art.11] 


