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Abstract

This paper studies the effect of Container Security Initiative (CSI), a maritime trade
security measure, on the U.S. trade. The CSI procedures imply a complex of security
measures to the U.S.-bound containerized cargo in the foreign ports of loading. The
program may cause a decrease in trade because of its nature of non-tariff barrier.
The purpose of this paper is to estimate empirically this effect, and discuss relevant
econometric issues. The assessment of the CSI impact is realized using a dataset on
waterborne imports from 159 countries, the information on port of transshipment and
the CSI status of the port over 2000-2008 time period. The issue of endogeneity of
trade flows and security measures is stressed in the analysis. A fixed-effect instrumental
variable estimation reveals a negative and statistically significant impact of CSI on
import trade flows. The main results are robust across various industrial sectors. The
sensitivity of the results to the functional form of the estimation model and excess
of zero-valued trade flows is documented in the supplementary estimations. The face
value of the effect taken cautiously, the main concern raised by the analysis is that
the cost of additional container security may be disproportionately higher for the firms
trading small consignments with the U.S. than for the bigger firms.
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1 Introduction

The Container Security Initiative (CSI) was introduced in January 2002 by the U.S. Custom

and Border Protection (CBP) of the Department of Homeland Security after the international

terrorism attacks of September 11.1 CSI is an inspection program selectively screening

containerized cargo sent from the foreign seaports to the U.S. The main purpose of this

program is to prevent a weapon smuggling in containers shipped to the U.S. It was gradually

implemented in 58 seaports of 34 trade partner-countries of the U.S., with the last country

signing the security agreement on September 2007. Essentially, the CSI program was

implemented in the ports sending the biggest amount of cargo to the U.S. According to

the US custom agency more than 80% of all maritime containerized cargo is subject to the

CSI screening (CBP, 2007).

The main objective of this paper is to asses empirically the effect of this maritime

container trade security measure on the U.S. waterborne trade. Does the implementation

of CSI contribute to an increase in transportation costs, thus creating an involuntary trade

barrier? As stated in the European Commission report on the U.S. trade barriers “...the CSI

screening and related additional U.S. customs routines are causing significant additional costs

and delays to shipments of EU machinery and electrical equipment to the U.S.” (EC, 2009, p.

7). The program requires a complex implementation which leads to extra costs for all parties

involved (OECD, 2003). However, according to the U.S. custom service announcements this

initiative does not represent a significant trade friction, the justification being that it does

not affect transportation time (CBP, 2007). Given such controversy, an empirical evaluation

of the trade effect of CSI is of a practical interest for the parties involved in the U.S. maritime

trade.

The pioneering empirical study on this issue is undertaken by Signoret (2009,

preliminary draft). The author uses monthly data on imported products sent in the

containers to the U.S. from the foreign seaports, and the data on import charges over the

1999-2006 time period. He applies fixed-effects regression and uses country-year aggregated

at product level, and country-port-year disaggregated at product level, datasets. The

1A review of numerous anti-terrorist security programs of the maritime transportation security policy
initiated after 2001, mainly by the U.S., but also by international organizations, can be found in Dallimore
(2008, pp. 23-52).
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main finding of Signoret (2009) is that there is no statistically significant “CSI effect”

neither on trade nor on implicit trade costs. The empirical approach of this paper extends

ongoing analysis in Signoret (2009), by suggesting to account for endogeneity of the CSI

implementation arising from simultaneity and possible omitted variable bias. Simultaneity

may arise in the situation when the security costs related to trade are higher than the

perceived gains of terrorist act prevention. Therefore, the importers trading big volumes

would prefer to lessen the security measures on the borders (Mirza and Verdier, 2008).

With regard to omitted variable bias, the higher insurance costs related to a “subjective

expectation” of terrorism may affect both trade (Mirza and Verdier, 2008) and security

measures, therefore undermining the classical regression exogeneity assumption. Estimation

results disregarding the simultaneity and omitted variable bias lead to inconsistent parameter

estimates. This opens possibilities for further investigation on the appropriate instrumenting

procedure.2

The empirical model for trade and security analysis is adopted from Mirza and Verdier

(2007), where the authors study theoretically and empirically the impact of transnational

terrorism on bilateral imports through the security measures.3 Import trade flows to the U.S.

are specified to be dependent on security measures. And the security measures are specified

to be dependent on trade flow volumes and terrorism risk. This allows a theoretically

backed identification of the parameters of the model when choosing the instruments for

the endogenous variables. Specifically, to eliminate the bias in the estimated effect of CSI on

trade due to endogeneity, security measures are instrumented using a set of terrorism risk

indicators, excluded from the trade equation. Since the trade partner countries are likely to

receive a different CSI treatment with respect to their risk profiles, it is natural to account

for the effect of terrorism on the security measures applied to a partner country.4

Essentially, a unilateral version of traditional empirical model of international trade

2Velea (2011, preliminary draft), studying the effect of CSI on U.S.-bound exports from the CSI-hosting
countries, suggests to use a set of political variables potentially influencing the CSI adoption by the U.S.
partners as instruments.

3In particular, the authors stress the endogeneity of terrorism and trade arising through the interplay of
the border security measures. On the one hand, terrorism leads to an increase in security, and consequently
to a decrease in trade. On the other hand, bigger trade requires a decrease in security, which implies an
increase in terrorism.

4Testing for the instrument validity and reliability conventional in the econometric literature is realized
due to Baum et al. (2007).
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studying the effects of trade barriers on bilateral trade flows, conventionally called the

“gravity equation”, is used in the analysis.5 The effect of CSI is studied using three

econometric specifications. The data available on country of import origin and on port

of transshipment allow to vary a panel data level dimension. The model is estimated using

the fixed effects instrumental variables (2SLS) regression. Poisson and Zero-Inflated Poisson

regressions without instrumentation are used as the robustness checks. The choice of the

estimation procedure is grounded on the developments in the empirical literature studying

gravity equation for trade. There are several procedures existing in this literature. First,

it is common to present the fixed effects estimation for the log-normal specification of the

model, with a drawback of loosing zero-valued trade flows.6 Next, accounting for the bias

due to the log-normal transformation, and excess of zero trade flows, non-linear estimation

techniques are proposed, including Poisson Pseudo-Maximum Likelihood, Negative Binomial

and Zero-Inflated Poisson regression models (Santos Silva and Tenreyro, 2006; Burger et al.,

2009).

The main finding of the empirical analysis is that the CSI practices in the container

ports may lead to a 3%-4% decrease in maritime import trade flows from the partner-

countries to the U.S. Less aggregated individual import shipments decrease by 300%.

However, the results are sensitive to the choice of time-lag of instrumets, and functional

form of the estimated model. Nevertheless, the face value of the effect taken cautiously, the

main concern raised by the analysis is that the cost of additional container security may be

disproportionately higher for the firms trading small consignments with the U.S. than for

the bigger firms.

5Anderson (1979), and Anderson and Wincoop (2003) develop theoretical foundations of “gravity
equation”. Yu (2010) and Egger and Larch (2011) are recent examples of empirical applications of gravity
model of trade.

6The researchers modify zeros by increasing it by a small number in order to account for the very small
trade flows. But it is noted that results crucially depend on the choice of a small number value, which warns
a cautious interpretation (Flowerdew and Aitken, 1982)
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2 Empirical model

The background empirical model is largely based on the Mirza and Verdier (2007)

theory of trade, terrorism and security interrelations. In particular, this model allows us

to describe simultaneously trade flows and trade security measures. The trade flows are

determined by the gravity-type variables, including size, geographical proximity and common

culture indicators. The security equation is based on a structural equation derived from the

model of terrorism and public security, where constrained maximization problems for both

government and terrorist organizations are specified. Security measures, in its turn, are

defined as a function of the risk of terrorism and trade flows. Below, a short summary of

the theoretical underpinnings for the econometric model adapted in this study is provided.

The derived trade equation defines the bilateral imports Mui between country u (the

United States) and its trading partner i as a function of number of workers in both countries

Li, Lu, trade costs between two countries Fui, consumer price index Pu, and elasticity of

substitution parameter σ > 1:

Mui = LiLuF
1−σ
ui P σ−1

u . (1)

Trade costs are expressed as a function of geographical distance Dui, security measures

Sui fixed by country u for country i, and a set of dummy variables representing any trade

barrier, natural or institutional, between the countries, Vui: Fui = Dui · Sβ
ui · e(

∑
V ηV ·Vui).

Applying the log-linear transformation to equation (1) gives:

ln Mui = aβ ln Sui + ln Lu + ln Li + a ln Dui + aηV Vui + b ln Pu, (2)

with a = (1− σ) and b = σ − 1.

To study the effect of the CSI on the U.S. import trade flows7, the security measures

variable Sui is approximated by the share of country i’s imports which passes through any

CSI compliant ports (non necessarily hosted in country i.). The data on the dates of the CSI

implementation in the international ports together with the data on last port of cargo loading

7Since CSI is a unilateral program, only unilateral trade flows are used in the estimation.
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allow to construct the proportion of cargo subject to CSI.8 The expected sign of the effect

of CSI on import flows may be negative, assuming that any additional border inspection

plays a role of a non-tariff trade barrier. The higher the level of security on the border is,

the higher are the time delays, paper work, etc. However, the effect may be insignificant, if

the effective CSI screening is only marginal. As for other variables, the size of the economy

is conventionally approached by GDP, trade cost variables include geographical distance

and dummy variables indicating whether partner countries share a common language and

border.9

Concerning the security equation, it can be derived when modeling the terrorist group

and targeted government strategic interaction. Security measures Sui applied to country

i by the U.S. are defined as a function of expected marginal resource costs of terrorist

organizations Terri, the effectiveness of security measures Gvmti, and the bilateral trade

Mui. The resulting structural equation for security measures derived by Mirza and Verdier

(2007) has a complex nonlinear functional form. The comparative statics analysis of the

effect of change in the right-hand side variables on Sui is not obvious in this case. However,

a linear version of the equation has more tractable form.10 The logarithmic representation

of the security equation has the following form:

ln Sui = α + 2 ln Terri + ln Gvmti + ln Mui. (3)

For the estimation, proxies for the beliefs on the marginal costs (or efficiency) of the

terrorist organizations and on the effectiveness of government security measures are required.

It is suggested to use the share of terrorist incidents that are apparently succeeded as planned

by the terrorist organizations in country i as a proxy for Terri. Higher terrorist activity

suggests believes of higher efficiency of terrorist organizations (equivalently, the marginal

costs of terrorists are smaller) and higher security measures (see Appendix A). Therefore,

the marginal effect of Terri on Sui is expected to be positive. As for the effectiveness of the

8The U.S. CBP does not provide the information on the effective application of the CSI procedures. The
fact that CSI is in the port does not imply that all cargo that passed through was scanned. Therefore the
variable used for the CSI measures in the analysis is only approximative.

9The U.S. economy size Lu, and a consumer price index Pu, can be incorporated into the time dummy
specified later in the econometric model, since they have only time-series variation in this setting.

10To keep exposition simple, the details of the derivation of the log-linearized version of the nonlinear
security equation are presented in Appendix A
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security measures Gvmti, the frequency of incidents which were stopped by the government

authorities in country i is used as a proxy. The higher the number of incidents stopped

by the government authorities, the higher the efficiency of security measures, therefore the

smaller the security measures on the border. Consequently, the marginal effect of Gvmti on

Si is predicted by the model to be negative. And finally, the expected sign of the effect of

trade flows on security measures is expected to be negative. The U.S., as a big importer

from country i, will tend to reduce the security measures.

2.1 Econometric specification

The stochastic version of the equations (2) and (3) has several specifications, depending

on the panel dataset construction. Available data on the origin of waterborne imports and

on the transshipment port allow us to take a closer look at the issue by analyzing trade flows

in three different dimensions over time.

To begin with, econometric specification based on origin of shipment country panel

dimension is presented below11:

ln Mit = γASit + α1 ln GDPit + α2 ln Disti + α3Langi + uit, (4)

Sit = β1Riskit + β2Gvmtit + β3lnMit + vit. (5)

In trade equation ln Mit is the logarithm of the U.S. waterborne import flow originating

from country i at time t, ln GDPit is the logarithm of a country i’s gross domestic product

at time t, ln Disti is the logarithm of time-invariant geographic distance from country i to

the U.S., Langi is a time-invariant dummy variable indicating that at least 9% of population

in country i speak English language, and Sit is the percentage of a country i’s cargo which

was shipped through the CSI compliant ports at time t. Disturbance term uit = δi + δt + εit

is a two-way error component disturbance, with δi being the unobservable country-specific

effect, δt the unobservable time-effect, and εit the stochastic disturbance term.

In the security equation (9) the variable Sit, security measures applied to country i at

11Since only the United States imports are considered, the subscript u is omitted.
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time t, is the function of two terrorism related variables Riskit and Gvmtit, and trade flows

ln Mit. The expected marginal resource costs of the terrorist organization are represented

by the share of incidents apparently completed as planned, Tit, out of a total number of

incidents Nit, Riskit = Tit/Nit. The effectiveness of the security measures is represented by

the share of incidents that are prevented by the authorities, Sit, either at the planning stage,

at the scene before initiation, or after initiation, Gvmtit = Sit/Nit.
12 The disturbance term

vit = µi + µt + ζit is a two-way error component disturbance with elements identical to uit

but relevant for the security equation.

Next, the econometric specification is adjusted to include a transshipment country j

dimension, and reads as:

ln Mijt = γBSijt + α1 ln GDPit + α2Langi + α3 ln Distij + α4 ln Distuj + uijt, (6)

Sijt = β1Riskjt + β2Gvmtjt + β3 ln Mijt + vijt. (7)

In this case, the dependent variable is the export shipment from origin country i transshipped

through a country j at time t. The security measure variable represents the percentage of

cargo which passed through a CSI compliant port hosted at country j. The majority of

countries has more than one port on its territory, which allows variation of this variable in

the ij dimension. Geographical distance is represented by the distance between exporting

country and port-hosting country, ln Distij, and by the distance from port-hosting country

to the U.S., ln Distuj. Other variables are identical to the first specification. The disturbance

terms uijt = δij + δt + εijt and vijt = µij + µt + ζijt are adjusted to include countries ij’s pair

unobservable fixed effects.

And finally, the third econometric specification, which is used for the results robustness

check, exploits the port-level dimension:

ln Mipt = γCCSIpt + α1 ln GDPit + α2Langi + α3 ln Distij + α4 ln Distuj + uipt, (8)

CSIpt = β1Riskjt + β2Gvmtjt + β3 ln Mpt + vpt. (9)

Trade flows from country i to the U.S. through port p in country j at time t, ln Mipt,

12Only those incidents are considered that involved weapons and explosives. Such terrorism activities are
believed to be more related to the CSI risk profiles.
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are explained by a set of standard gravity equation explanatory variables identical to the

other specifications. The substantial difference in this specification is in the security-

measures proxy. The security-measures variable CSIpt is a dummy variable equal to 1 if

CSI was implemented in port p at time t, and 0 otherwise.13 The binary specification

of the CSI variable is an essential difference compared to the two previous specifications,

where the proportion of cargo subject to CSI is a continuous variable.14 Disturbance terms

uipt = δip +δt + εipt and vpt = µp +µt +ζpt include unobservable fixed characteristics common

to port pair, unobservable common time effects, and remainder disturbance term.

The main interest of the analysis is the effect of the container security measures on

trade flows, which is captured by the coefficients γA, γB and γC . Estimated coefficients

γA and γB multiplied by 100 would show percentage change in trade of a 1% increase in

volumes subject to the CSI screeining (Sij is measured in % share). And γC whould show a

percentage change in import volumes if the U.S.-bound import cargo was sent by country i

through a CSI-compliant port.

2.2 Estimation issues

Clear implication of the theoretical exercise in Mirza and Vedier (2007) for the empirical

investigation of the effect of security measures on trade is to account for the endogeneity

of both trade and security measures. Endogeneity of security measures to trade leads to

biased parameter estimates, since the endogenous variables in the system are correlated with

the disturbance term. In order to get unbiased parameter estimates instrumental variables

estimation should be performed.

It should be notes, that there are several econometric problems related to the log-normal

specification of the gravity model of trade discussed recently in Santos Silva and Tenreyro

(2010, 2006), Burger et al. (2009), and earlier in Flowerdew and Aitken (1982). One of

13The data on real checks by the CSI equipment varying by exporting country would be a better measure
permitting identification of CSIipt. However, this information is not available for the moment.

14One should account for this when choosing the estimation procedure. Probit model would be a better
specification for the CSI equation, since it gives efficient estimates (for example treatment effects model), as
discussed in Velea (2011). Instrumenting procedures used in this paper treats CSI as a continuous variables.
This provides the consistent estimates, however at the cost of efficiency.
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the problems is that the logarithmic transformation of the model leads to the estimation

of expected value of the logarithm of trade flows with the antilogarithm being a biased

estimate, leading to under-predicted trade flows (Flowerdew and Aitken, 1982). Another

problem is that log-linear model specification ignores all zero-valued trade flows, leading to

huge decrease of the sample, since it is very common to observe zero trade flows.15

An alternative to OLS estimation method, recently discussed by Santos Silva and

Tenreyro (2006), is Poisson pseudo-maximum-likelihood method (Poisson PML) applied to

the model in multiplicative form.16 This method provides consistent estimates when the

variance of the residuals is heteroscedastic as compared to log-linear model estimation and

solves the problem of dropping zero observations for the dependent variable after logarithmic

transformation. In Santos Silva and Tenreyro (2010) the authors warn, however, that pseudo-

maximum-likelihood estimates of the Poisson regression might be impossible to obtain

algebraically in the case when the data consist of a big amount of zeros, which is the case for

gravity equation for trade. It is suggested to provide descriptive statistics for the over-fitting

of the zero observations of the dependent variable in order to check the feasibility of the

Poisson PML estimator.

Two alternatives to the standard Poisson regression models are Negative Binomial

model for the cases when the conditional variance of the outcome exceeds the conditional

mean, and Zero-Inflated models for the cases of the excessive number of zero event counts

(Burger et al., 2009; Long 1997). Export trade realized through the ports has either zero

value, when there are no active shipments due to any constraints, or positive value which can

be also zero, when an active trade connection exists. From Figures 1a-1c inspection, where

the frequency distribution of the export shipments variable is presented on a histogram, it

is clear that the distribution is skewed because of excess of zeros (left panel), as compared

to the frequency distribution of the logarithm of the same variable (right panel). Therefore,

a zero-inflated class of models which deals with the problem of excess zero observations can

be applied (Sorensen, 1998).17

15Moreover, because of the log-linear transformation of the error term, the error term is no longer
uncorrelated with the covariates of the model, thus leading to inconsistent parameter estimates by OLS
regression (see Santos Silva and Tenreyro, 2006).

16Trade shipments represent a count number of cargo sent by a country through a port to the United
States. The data are characterized as having a big quantity of zero-value and small shipments. Therefore,
one can describe the dependent variable as a discrete probability process, and apply the count data analysis.

17For the technical details see Appendix B
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As for the third specification, the binary nature of the CSI variable allows to exploit the

Difference-in-Difference (DiD) identification strategy, where the effect of policy intervention

(a binary variable) is measured as difference in outcome for the participating group

before and after intervention (treatment group) compared to the difference in outcome for

non-participating (control) group.18 Indeed, with respect to container security country’s

shipments pass through two groups of ports. The first group of ports changes the CSI

status at various periods of time and once entered keeps being in the program, and the

second group does not participate over the whole period of observation. Therefore, change

in shipped volumes by a country through the ports depending on the CSI status it received

is compared to the change in the volumes shipped through the port which did not receive

the CSI status.

3 Data

Data used for empirical implementation of the trade equation are tonnage of the United

States waterway import flows from the U.S. Army Corps of Engineers Navigation Data

Center. U.S. import cargo tonnage is measured in short tonnes (2000 pounds). The unit of

observation is port p in country j through which a trade-partner country i ships commodity

k to the United States. The commodity is often sent to the U.S. from a port hosted in

country different from that of commodity origin. This allows us to identify more precisely,

whether a cargo is subject to CSI screening.19 The foreign country code associated with the

origin of cargo which is shipped to the U.S. from any port in the world is available only

for the 2000-2008 time period.20 Therefore, the time period of the analysis is limited to

the 2000-2008 time span, which covers 2 years before and 7 years after the start of the CSI

implementation.

The data on the CSI implementation are from the U.S. Custom and Border Protection

agency (Table 1). The information used is a binary indicator of the CSI implementation in

18Michael Lechner (2010) provides a survey of the literature on the estimation of causal effects by DiD
methods.

19However, as it is noted in Signoret (2009), when only the last port of loading is observed, the information
is not complete, since a cargo could be CSI-checked in the previous ports of transit.

20Data on foreign ports and countries hosting this ports are available for the 1997-2008 time period.
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the port since program announcement in January 2002. If program was implemented in the

period from January to October, it is assumed to be effectively implemented in the same

year. If implementation takes place in November or December, the CSI indicator dummy

takes value 1 for the next year after the official year of implementation. The security-

measures proxy is constructed as a percentage share of cargo arrived to the U.S. from the

CSI-compliant ports. Some additional statistics on shipments through the CSI ports for

the commodities from the “Manufactured Equipment and Machinery” sector is presented in

Table 3.2. The shares of transshipments through the CSI ports increased significantly for

this sector from 2000 to 2008.

As for the set of standard gravity equation explanatory variables, the gross domestic

product variable comes from the WDI World Bank databases. Next, variables representing

the trade costs, including geographical distance, common language and border contiguity

are taken from CEPII distance datasets.

The information on the number of terrorist events, originated in each country, is

taken from the ITERATE project database, which stands for The International Terrorism

Attributes of Terrorist Events. This database is compiled by Mickolus et al. (2003) and

classifies the terrorist incidents over the period 1968-2003. Based on information in the

newspaper reports, ITERATE includes the date, the location, the origin and the target

countries of each terrorist attack. The incidents perpetrated over 2000-2008 period are used

for the terrorism risk variables construction.

After the import flows data treatment, there are 865939, 1375 port codes and 191

country of origin codes left. There are 22086 zero-valued observations, which can be the

results of rounding-down when the weight of a cargo is less than 1 tone. One should note that

final dataset, including a set of gravity-type explanatory variables is smaller because of the

data availability. Finally, the are three panel datasets constructed for different econometric

specifications discussed above. The descriptive statistics, and the correlation tables are

presented in Tables 3a-3c and 3.1a-3.1c.
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4 Empirical results

Tables 4a-4c report the results of 2SLS fixed-effects instrumental variables estimation

for three specifications of the main model.21 The results are based on several data subsamples

(for different commodity groups as listed in Table 2). The results presented in column

(1) of Tables 4a-4c are for the shipments aggregated for all sectors. The results in

remaining columns (2)-(7) in Tables 4a-4c are for commodity-group subsamples, including

“Petroleum”, “Chemicals”, “Crude Materials”, “Primary Manufacture Goods”, “Food”, and

“Manufactured Equipment and Machinery” sectors. The first stage regression results are

shown in the supplementary Tables A1a-A1c.

The standard errors are based on a heteroscedasticity-consistent covariance matrix

estimator in all regressions. One should note, that a log-normal distribution implies

that variances of the disturbance term are constant for all observations (homogeneity

assumption). However, when conditional expectation of a nonnegative dependent variable

(not logarithmically transformed) given the set of covariates is close to 0, the probability

of observed dependent variable to be positive is also close to 0. It is not the case for the

observations with big absolute values, the deviations from the estimated values of dependent

variable are much higher, since they may occur on both sides (contrary to the values close

to 0).22 As for the unobservable time effects, it is set to 2-year intervals in order to decrease

risk of collinearity. It accounts for the unobservable time-specific effects 2 years before

introduction of CSI, 2-year intervals until 2005, and a 3-year interval23 until 2008.

The set of instruments for the security measures variable includes the frequency of

incidents when terrorists attained the initial goals of the attack, and the frequency of terrorist

attacks stopped by government authorities, both expressed as a share of total incidents

perpetrated in a country.24 There are two instruments for one endogenous variable, which

allows to test for the overidentification restrictions. The test of overidentifying restrictions

21In all three specifications the null hypothesis that security variable can be treated as exogenous is rejected
by the Endogeneity test of endogenous regressors.

22Therefore, homogeneity assumption of the classical regression is violated leading to inefficiency of the
OLS estimation (Santos Silva and Tenreyro, 2006; Flowerdew and Aitken, 1982).

23The time interval when the second phase ports start to enter the CSI program (Flanagan, 2003)
24The two shares do not sum to unity, since there are other types of incident, for example incidents coded

as undefined, aborted by terrorists during event, and unsuccessful owing to error by terrorists.
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(the Hansen J statistics) provides a criterion for validity of the instruments, i.e. no correlation

with the error term. If the null hypothesis failed to be rejected, then the instruments are

considered to be valid. Relevance of instruments is tested using the F-test for the joint

significance of the excluded instruments together with individual instrument significance in

the first stage of 2SLS regression. High F-statistics (≥ 10) and high individual statistical

significance of the instruments in the first stage regression would favor the chosen set of

instruments. Additionally, the Kleibergen-Paap rk LM statistics (for the underidentification

test), the Cragg-Donald Wald F statistics (for the weak instruments test), and the Anderson-

Rubin Wald test F statistics (for the test of joint significance of the endogenous regressors),

as suggested in Baum et al.(2007), are reported in the supplementary Tables A1a-A1c.

Table 4a reports the results of 2SLS regressions where the dependent variable is the

logarithm of waterborne country exports to the U.S. Exporting country fixed effects absorb

all time-invariant dependent variables, therefore only security and income variables are

left in the regression output. With regard to identification, the instruments in the first

specification include incidents perpetrated in exporting country. The first stage regression F

test for excluded instruments is rather small, 4.6, however, individually, both instruments are

statistically significant and have a negative sign (see supplementary Table A1a). The effect of

the share of the prevented incidents is negative as expected. The higher government efficiency

in preventing terrorism, the smaller the share of the U.S.-bound cargo sent through the CSI

ports, since the need for the security measures is smaller. However, a negative sign near the

incidents where terrorists succeeded does not accord with the model prediction. In the years

with more frequent incidents succeeded by terrorists the share of cargo transported through

the CSI ports is smaller. One possible interpretation could be that exporting countries

exposed to higher risk of terrorism prefer to avoid higher security costs associated with the

CSI procedures, thus increasing probability of higher scrutiny on the territory of the U.S.

Next, the Hansen J statistics fails to reject the null hypothesis that instruments are correlated

with the error term in trade equation. The coefficients of the second-stage regression in

column (1) are statistically significant. The effect of cargo exposure to CSI is negative. The

GDP variable affects trade positively and significantly, with the effect being plausible for the

standard gravity regression.

In columns (2)-(7) of Table 4a the coefficients are insignificant, both for the CSI measure

and for the income variable. The F-statistics is very small, indicating that instruments are
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not relevant in the first-stage regression. One additional instrument was tested, the time-

varying distance to the closest country hosting the CSI compliant ports. The intuition

being that the closer an exporting country is to the CSI ports, the higher the share

of exports that may be subject to CSI screening. However, this specification does not

pass the overidentification restriction test (p-values of the Hansen J statistics rejects the

null hypothesis), signaling that this variable may be correlated with trade flows. Overall

evaluation of the regressions in Table 4a does not allow to make a firm conclusion of the

effect of the CSI on trade for the first specification.

Table 4b presents the results where the dependent variable is a logarithm of country i’s

cargo shipments through a transshipment country j. The panel dimension is different from

the first specification. The fixed-effects indicator is exporting country and transshipment

country pair. The incidents used in the instrumenting procedure indicate a risk profile for

the transshipment county. The F test has much higher values, which indicates a better

specification. Individual significance of the instruments is high for the incidents stopped by

the government, and comes up insignificant for the realized incidents. The Hansen J statistics

is also plausible in the majority of the cases, the instruments pass the test to be valid in this

specification. Indeed, the score of risk for transshipment country rather than for exporting

country used here, may be more relevant to the cargo exposure to CSI, at the same time

being uncorrelated with the error term. The coefficient estimates are statistically significant

in column (1) and in majority of regressions grouped by commodity sector. Exception

is “Petroleum” sector in columns (2). The container security measures affect negatively

the export flows in all commodity groups except for the “Petroleum” sector.25 A country

income affects positively export flows (this time coefficients are statistically significant in

all regressions, except for the “Petroleum” sector). Therefore, the results are robust across

various subsamples for this specification.

As noted above, the negative sign of the Risk variable in the first stage regression is

contradictory according the model prediction. Indeed, higher risk suggests that expected

marginal costs of terrorist organizations are smaller, therefore inducing the U.S. government

to increase the border security measures. However, noting that CSI is not a compulsory

security measure, countries with higher terrorism risk (call them A) may tend to avoid the

25It can be explained by the fact that crude oil in the petroleum commodity group represents the biggest
share, while it is not transshipped through the CSI ports.
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CSI in order to decrease the risk of additional checks (while increasing the risk to be checked

in the US). Therefore, negative sign near the Risk variable should be interpreted as a desire

to decrease the risk of higher transportation costs related to higher cost of inspection while

going through a CSI port (security checks on the soil of the U.S. may be considered to be

more efficient, thus less costly, than in the majority of the CSI ports). Consequently, safer in

terms of terrorism risk countries (call them B) may send a bigger share through the CSI ports,

because they consider the risk of additional checks smaller both in the CSI port and in the

US. Next, the negative sign near the Gvmt variable in the first stage regression predicts that

countries successfully fighting with terrorism (call them C) would prefer to avoid additional

risk of a CSI check. The reason of such behavior could be that the risk of additional checks in

the US is smaller, therefore inducing countries to decrease the share of cargo sent through the

CSI ports associated with higher transport costs. Indeed, as one can note, the coefficients

near the Gvmt variable are consistently higher than near Risk variable. Therefore, the

incentives to avoid CSI are higher for the exporters from a country that demonstrated high

efficiency in fighting terrorism, than for a country with high score of succeeded terrorist

attacks. Presented interpretation concerns only the incidents that where either stopped by

the government officials or succeeded by the terrorist. However, there exist some countries

(call them D), where the terrorist organizations do not succeed because of incompetence

of terrorists. Therefore, according to the estimation results such countries would send the

biggest share of cargo through the CSI ports than other high risk profile countries, because

a higher share of non-realized incidents due to the terrorists’ incompetents would imply

a smaller share of both successful and stopped by government incidents. Following above

country risk profile designation, country B would send the biggest share through the CSI,

than would follow country D, next country A, and finally, C would send the smallest share

through the CSI (without stressing attention to other country characteristics).

4.1 Robustness check

Table 4c presents the results of estimation for the third specification of the model.

The dependent variable is a country i’s cargo shipments through a transshipment port p.

Consequently, the panel dimension indicator is exporting country and transshipment port

pair. The security-measure variable is different from the first two specifications in Tables 4a
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and 4b. It is a dummy variable equal to 1 if the port is CSI compliant and 0 otherwise. 2SLS

estimation provides unbiased estimates of the coefficients, even though inefficient because

the first-stage binary variable is considered to be continuous.26 The tests plausibly pass

the instrumental variable model identification, being similar to the main pattern of the

specification 2. Transshipment of cargo by exporting country through a CSI compliant port

affects volumes negatively. The absolute values of the effects are comparable and very close

to those estimated in the specification 2. CSI decrease the shipment of country i through a

port p by 347%, meaning that total trade would decrease approximately by 3.5%.

The sensitivity tests including the estimation with instruments with longer lags are

presented in supplementary tables A2a-A2c. First of all, the security variable becomes

insignificant or changes the sign of the effect on positive. Second, the coefficients on the

instruments at some lag length change sign on positive, while being statistically significant.

Therefore, the results are sensitive to the choice of the lag of the instruments used in the

estimation. The interpretation of such changes in the results could be a high variability of the

risk variables. Additionally, the behavioral patterns could vary depending on the historical

records in risk profile of the countries considered in the analysis.

Tables 5a-5b present several regressions without instrumenting procedure. The results

of pooled OLS and Poisson Pseudo-Maximum Likelihood (PML) estimation are presented

in columns (1)-(2), and fixed-effects estimates OLS and Poisson PML are presented in

columns (3)-(4). The negative effect of the CSI variable is not robust for the functional form

specification. Poisson regression, which uses a non-linear optimization for the estimation,

gives the positive and statistically significant effect of CSI on trade. This is a warning signal,

even though the coefficients are biased without correction for the endogeneity. Therefore,

the results may be sensitive to the zero-valued trade flows.

Table 6 reports the results of the Zero-Inflated Poisson regression. Column (1) presents

the estimation results for the 2nd specification and column (2) for the 3d specification27.

Subcolumns (a)-(d) stand for the regression including various set of fixed effects.28 Variables

26Treatment regression for the correction of the endogeneity bias due to a binary variable would solve the
inefficiency problem. This is left for further research.

27The trade flows in the specification 1 are not exposed to the problem of access zeros. There are less than
40% of zero observations. Whereas in the specifications 2 and 3, there are more than 95% of zeros.

28Regression for the 2nd spesification is not presented, because the optimization algorithm fails to converge
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chosen for prediction of the probability of being in the group with zero transactions are

GDP and two distance measures.29 Coefficients for the CSI are negative and statistically

significant at 1% level.

5 Concluding remarks

This paper studies empirically the effect of Container Security Initiative on the U.S.

import flows. This program, designed by the U.S., allows the identification of a sea cargo

posing terrorism risk, and examines it using modern scanning equipment before it is loaded

and shipped to the U.S. Since inefficient custom procedures are often considered as a non-

tariff barrier to trade, the additional CSI procedures, if applied inefficiently, may be the cause

of decrease in trade. However, if the CSI screening does not cause any frictions to trade,

the effect on trade can be insignificant. Therefore, one can test empirically the hypothesis

that additional CSI screening represents a non-tariff barrier to trade. In order to verify this

hypothesis, the structural econometric model is constructed. The empirical model is based on

the model introduced by Mirza and Verdier (2007), who proposed a framework for studying

the effect of terrorism and security measures on trade. In particular, this model allows us to

study interdependence of security measures and trade and to rely on a theoretically founded

identification of the parameters in the instrumental variable estimation framework.

One should note that the reliability of the results depends on the dataset and empirical

procedure utilized. The main methodological concern is over the choice of the instruments

used in the 2SLS estimation, and over the choice of the functional form of the estimated

model.30 A better data on the real CSI scanning of containerized cargo would significantly

improve the analysis.

The estimated effect of CSI on trade is negative for the sample of waterborne imports

at the stage of fitting full model.
29In all regressions the probability is statistically significant, negative for GDP and positive for distance

variables.
30One step further in this research would be to study the possibilities of the instrumental variables version

of the Zero-Inflated Poisson estimation. One could estimate the security equation, utilizing simultaneous
specification of the model. Panel data version of the 3SLS is possible to apply to this model. The trials of the
simultaneous equations estimation were undertaken by the authors, and are left for the further investigation.
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in a panel of 159 exporting countries, 160 transshipment countries, 1363 ports and the period

2000-2008. The estimation based on several econometric specifications reveals approximately

3%-4% decrease in inbound U.S. imports which are subject to CSI. The effect is relatively

small at the country scale. A decrease in trade because of CSI can be considered as a cost

for the increased security of the maritime trade. The capacity of a trading party to absorb

these costs would be indicator of the potential benefit of such program. However, three times

decrease of trade for an individual shipment would mean that a less productive exporter,

shipping the small lots, might not overcome such increase in the shipping costs. Indeed, the

raised EU concerns are over the fact that “(CSI) burden is so severe that a number of small

European engineering companies have decided not to export to the U.S. any longer.” (EC,

2009, p. 7). The small exporters may pay relatively higher cost of the CSI compliance than

the big exporters.

APPENDIX

Appendix A

The security equation can be derived when modeling the terrorist group and targeted

government interaction.31 Security measures are defined as a function of expected marginal

resource costs of terrorist organization E(Ti), the effectiveness of security measures Gu, the

bilateral trade Mui, the perceived visibility gain enjoyed by the terrorist organization when

terrorism is successful Vi, and finally, scaling parameters for the level of security µ and

security measures as a composite part of the trade costs β:

Mujβ

µ
=

1

Si

−
√

Gu

Vi

E(Ti)
1√
Si

. (10)

31Equation 8 in Mirza and Verdier (2007) is a second degree polynomial. By solving this equation for
security measures Sui one can obtain the security structural equation.
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Equation (10) solved for
√

Si has the following solution32:

√
Si =

−
√

Gu/ViE(Ti)±
√

Gu/ViE2(Ti) + 4Muiβ/µ

2Muiβ/µ
(11)

Equation (11) has a complex nonlinear functional form. The comparative statics analysis of

the effect of change in the right-hand side variables on Si is not obvious. To start with, one

can consider two extreme solutions. First, consider the following case:

Case 1: (Gu/Vi)E
2(Ti) ¿ 4Muiβ/µ.

For example, such situation is possible if the effectiveness of security measures Gu is

extremely low. Equivalently, the same relationship holds if the expected marginal costs of

the terrorist organization E(Ti) is very small, i.e. it is very easy to perpetrate an act of

terrorism. Consequently, one can arrive to the following expression for Si:

√
Si =

−
√

Gu/ViE(Ti) + 2
√

Muiβ/µ

2Muiβ/µ
≈

√
Muiβ/µ

Muiβ/µ
=

√
µ

Muiβ
, (12)

with ∂Si/∂Mui < 0.

Therefore, in the case of extreme insecurity one could expect that security measures

imposed by country u on the border with country i Si depend on trade flows between two

countries Mui, on degree of transaction cost for trade due to security measures β, and on the

degree of security valuation in the economic welfare of the representative consumer (µ).33

No effect of terrorism on security measures is expected.

Second, consider another extreme case:

Case 2: (Gu/Vi)E
2(Ti) À 4Muiβ/µ.

This is possible if trade flows between the two countries Mui are very small, or security

transaction costs influence insignificantly the trade flows (β is extremely small). Then the

32Further on, since all terms of equation (11) are positive, the solution with plus is the one of interest.
33β and µ represent parameters in the model (MV2007, p. 11, p. 13)
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following expression for Si can be derived:

√
Si =

−
√

Gu/ViE(Ti) +
√

Gu/ViE(Ti)
√

1 + (4Muiβ/µ)(Vi/GuE2(Ti))

2Muiβ/µ

≈ −
√

Gu/ViE(Ti) +
√

Gu/ViE(Ti)(1 + (2Muiβ/µ)(Vi/GuE
2(Ti))

2Muiβ/µ

=

√
Vi

Gu

1

E(Ti)
, (13)

with ∂Si/∂Gu < 0, ∂Si/∂Vi > 0, and ∂Si/∂E(Ti) < 0.

In this setting, Si depends on the visibility gain of a terrorist attack Vi, on the

efficiency of the security measures Gu, and on the expected marginal resource costs of terrorist

organization E(Ti). Thus, in case of relative unimportance of trade relationship, trade flows

do not influence security measures.

However, the extreme cases are very rare in the reality. More realistic representation of

the security function would include both the trade and the terrorism components.34 Taking

this into account, the logarithmic representation of the security equation has the following

linear relationship:

ln Si = ln µ + ln β − ln Mui − ln Gu − 2 ln E(Ti), (14)

It follows from the considered extreme cases that partner countries of the United States can

be divided into 4 groups in terms of trade and security: important risky, important non-risky,

non-important risky, non-important non-risky partners. The results obtained in equations

(12) and (13) suggest that the effect of trade and terrorism on security measures may vary

depending on the partner group, which has to be taken into account in the econometric

specification.

34Perceived visibility gain of a terrorist act Vi could be set to unity without a loss of generality.
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Appendix B

The export shipments the country i sent through a port j, considered as a discrete

process, are described by a Poisson distribution, with parameter γ. The Poisson regression

model for the export shipments has the following form:

Pr[Tijp] = exp(−γijp)γ
Tijp

ijp /Tijp! (15)

with γijp = exp(α0 + Xβ + δi + δp + δt), where X is the matrix of explanatory variables, and

β is the vector of coefficients to be estimated.

When accounting for the excess zero observations problem, it is observed that there

are two groups of observations. In the first group, there are always zero-valued observations,

and in the second group there are non-negative integer observations, which also can be zero

valued. Let η be the probability of being in the group with zero transactions, and 1− η be

the probability of being in the group which has active shipment transactions. η is modeled

as a function of covariates predicting the probability of being in the first group, linked by

the logistic or normal cumulative function. The outcome for the second group is described

either by a Poisson or by a negative binomial process.

Zero-inflated Poisson model is:

Pr[Tijp = 0] = ηijp + (1− ηijp) exp(−γijp) (16)

for the zero-value shipments, and

Pr[Tijp = r] = (1− ηijp)
exp(−γijp)γ

Tijp

ijp

Tijp!
) (17)

for positive shipments.

Zero-inflated negative binomial model is:

Pr[Tijp = 0] = ηijp + (1− ηijp)

(
1

1 + αγijp

)1/α

(18)
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for the zero-value shipments, and

Pr[Tijp = r] = (1− ηijp)
Γ(Tijp + 1/α)

Tijp!Γ(1/α)

(
1/α

1/α + γijp

)1/α (
γijp

1/α + γijp

)Tijp

(19)

Parameter γ = exp(Xβ), with X being a matrix of covariates, and β a vector of

parameters (identical to Poisson model). α is a dispersion parameter to be estimated. Both

models are fitted using maximum likelihood, and the respective command are available in

Stata (Sorensen, 1998).
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Tables and figures 

 

Ports in the 1st phase year Date of signature Ports in the 2nd phase

2002

1 Halifax, Canada* March 1

2 Vancouver, Canada* March 1

3 Montreal, Canada* March 24

4 Rotterdam, The Netherlands* September 2

5 Le Havre, France* December 2

2003

6 Bremerhaven, Germany* February 2

7 Hamburg, Germany* February 9

8 Antwerp, Belgium* February 23

9 Singapore* March 10

10 Yokohama, Japan* March 24

11 Hong Kong* May 5 

May 23 Goteborg, Sweden* 1

12 Felixtow, UK* May 24 

13 Genoa, Italy* June 16 

14 La Spezia, Italy* June 23 

15 Pusan, South Korea* August 4

December 1 Durban, South Africa* 2

2004

March 8 Port Klang, Malaysia* 3

16 Tokyo, Japan* May 21

July 27 Piraeus, Greece 4

17 Algeciras, Spain* July 30

18 Kobe, Japan* August 6

19 Nagoya, Japan* August 6

20 Laem Chabang, Thailand* August 13

August 16 Tanjung Pelepas, Malaysia* 5

September 30 Naples, Italy* 6

October 2 Zeebrugge, Belgium* 7

October 31 Gioia Tauro, Italy* 8

November 1 Liverpool, UK* 9

November 1 Southampton, UK* 10

November 1 Thamesport, UK* 11

November 1 Tilbury, UK* 12

December 16 Livorno, Italy* 13

2005

January 7 Marseilles-Fos, France* 14

March 26 Dubai, UAE 15

21 Shanghai, P.R. China* April 28

22 Shenzhen (Yantian), P.R. China* June 24

23 Kaohsiung, Taiwan* July 25

September 22 Santos, Brazil * 16

September 29 Colombo, Sri Lanka* 17

November 17 Buenos Aires, Argentina 18

December 14 Lisbon, Portugal 19

2006

March 8 Port Salalah, Oman 20

March 25 Puerto Cortes, Honduras 21

September 25 Caucedo, Dominican Republic 22

September 25 Barcelona, Spain* 23

September 25 Valencia, Spain* 24

September 25 Kingston, Jamaica 25

September 27 Chi-Lung, Taiwan 26

September 30 Freeport, The Bahamas 27

2007

May  2 Port Qasim, Pakistan 28

August 27 Balboa, Panama 29

September 13 Cartagena, Columbia 30

September 17 Ashdod, Israel 31

September 25 Haifa, Israel 32

September 28 Colón, Panama 33

September 28 Manzanillo, Panama 34

September 28 Alexandria, Egypt 35

Table 1. Ports and dates of Container Security Initiative implementation

Notes:  * Ports that were declared as participants in CSI in 2003 by a U.S. CBP representative (Flanagan, 2003)  
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in 2000-2008 in 2000-2008 via CSI in 2008

(metric tones) (%) (%)

10 Coal, Lignite & Coal Coke 251'000'000 3 1

20 Petroleum and Petroleum Products 63

21 Crude Petroleum 4'230'000'000 2

22 Gasoline, Jet Fuel, Kerosene 431'000'000 13

23 Distillate, Residual & Other Fuel Oils; Lube Oil & Grease 594'000'000 16

24 Petroleum Pitches, Coke, Asphalt, Naphtha and Solvents 148'000'000 24

29 Petroleum Products NEC 125'000'000 2

30 Chemicals and Related Products 4

31 Fertilizers 75'900'000 6

32 Other Chemicals and Related Products 316'000'000 34

40 Crude Materials, Inedible Except Fuels 10

41 Forest Products, Lumber, Logs, Woodchips 69'900'000 38

42 Pulp and Waste Paper 15'600'000 15

43 Sand, Gravel, Stone, Rock, Limestone, Soil, Dredged Mate 344'000'000 21

44 Iron Ore and Iron & Steel Waste & Scrap 136'000'000 3

45 Marine Shells 52'832 47

46 Non-Ferrous Ores and Scrap 157'000'000 2

47 Sulphur (Dry), Clay & Salt 131'000'000 4

48 Slag 23'700'000 4

49 Other Non-Metal. Min. 48'400'000 10

50 Primary Manufactured Goods 9

51 Paper & Allied Products 53'400'000 59

52 Building Cement & Concrete; Lime; Glass 292'000'000 38

53 Primary Iron and Steel Products (Ingots, Bars, Rods, etc.) 305'000'000 20

54 Primary Non-Ferrous Metal Products; Fabricated Metal Prod 137'000'000 57

55 Primary Wood Products; Veneer; Plywood 27'500'000 43

60 Food and Farm Products 3

61 Fish 14'500'000 70

62 Wheat 1'710'407 39

63 Corn 875'968 72

64 Barley, Rye, Oats, Rice and Sorghum Grains 9'881'801 26

65 Oilseeds (Soybean, Flaxseed and Others) 3'872'284 52

66 Vegetable Products 35'800'000 39

67 Animal Feed, Grain Mill Products, Flour, Processed Grain 6'860'367 58

68 Other Agricultural Products; Food and Kindred Products 231'000'000 44

70 All Manufactured Equipment, Machinery and Products 573'000'000 6 69

90 Unknown or Not Elsewhere Classified 51'400'000 1 67

Total 8'840'353'659 16

Table 2. Import cargo (weight in tones) by commodity group shipped to the U.S.

Commodity nameCode
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Variable Description Source Obs Mean SD Min Max

Import flows to the US, M it The cargo tonnage in short tones U.S. ACE 1431 5966330 16,100,000 0 117,000,000

Log (M it) 1314 12.464 3.882871 0 18.57837

Share of exports subject to CSI, S it 

% share of the U.S.-bound cargo loaded in 

any CSI compliant port U.S. ACE 1431 17.04621 30.3561 0 100

Exporter's GDP, Log (GDP it ) GDPof exporter  in constant 2000 $US WDI 1431 23.57841 2.177661 19.123 29.28016

Distance from exporter's country to the US, Log (Dist i )

Geographical distance based on great 

circle formula, using longitudes and 

latitudes of the most important cities, km CEPII 1431 8.917775 0.5370501 6.307 9.691551

Common language indicator, Lang i

Dummy = 1 if at least 9% of population in 

country i speak English language CEPII 1431 0.427673 0.4949141 0 1

Authority efficiency in the exporting country, Gvmt it

Share of incidents stopped by the 

authorities in the exporting country ITERATE 1431 0.0216493 0.1345372 0 1

Terrorist groups efficiency in the exporting country, Risk it Share of incidents completed as planned by 

a terrorist group in the exporting country ITERATE 1431 0.1109652 0.3081557 0 1

U.S. authority efficiency, Gvmt
US

it

Country share of incidents relative to the 

total incident targeting  U.S.  ITERATE 1431 0.5773965 2.60634 0 44.28571

Relative terrorist groups efficiency, Risk
Tot

it

Country share of incidents  relative to the 

total incident targeting any country ITERATE 1431 0.5478 2.381295 0 51.73745

Table 3a. Descriptive statistics for the specification 1dataset: 159 countries over 2000-2008 time period

 
 
 

Variables Log (M it) S it Log (GDP it ) Log (Dist i )  Lang i Gvmt it Risk it Gvmt
US

it Risk
Tot

it

Log (M it) 1

S it -0.2861 1

Log (GDP it ) 0.688 0.0369 1

Log (Dist i ) -0.1373 0.2155 0.029 1

 Lang i 0.0303 -0.1202 -0.0949 -0.2458 1

Gvmt it 0.0896 -0.0358 0.1506 0.0378 -0.0425 1

Risk it 0.1625 -0.0691 0.1858 0.1195 -0.0289 0.0071 1

Gvmt
US

it 0.1542 -0.0701 0.1219 0.0746 0.0169 0.0735 0.4516 1

Risk
Tot

it 0.1478 -0.0649 0.1161 0.0744 0.0027 0.0916 0.4685 0.9191 1

Table 3.1a. Correlation table for the specification 1 variables
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Variable Description Source Obs Mean SD Min Max

Import flows to the US, M ijt The cargo tonnage in short tones U.S. ACE 228960 37248.9 1322211 0 117,000,000

Log (M ijt) 20671 6.48498 3.446435 0 18.57377

Share of exports subject to CSI, S ijt % share of the U.S.-bound cargo loaded in 

the CSI ports of transshipment country U.S. CBP 228960 2.797368 16.21009 0 100

Exporter's GDP, Log (GDP it ) GDPof exporter  in constant 2000 $US WDI 228960 23.57841 2.176905 19.123 29.28016

Distance from transshipment country to the US, Log (Dist
US

j )

CEPII 228960 8.832835 0.6065738 6.307 9.691551

Distance from exporter's to transshipment country, Log (Dist ij ) CEPII 228960 8.757415 0.8295206 0.632 9.901043

Authority efficiency in the transshipment country, Gvmt jt

Share of incidents stopped by the 

authorities in the transshipment country ITERATE 228960 0.0207038 0.1312282 0 1

Terrorist groups efficiency in the transshipment country, Risk jt

Share of incidents completed as planned by 

a terrorist group in the transshipment 

country ITERATE 228960 0.1041374 0.2992952 0 1

U.S. authority efficiency, Gvmt
US

jt

Country share of incidents relative to the 

total incident targeting  U.S.  ITERATE 228960 0.5529309 2.588107 0 44.28571

Relative terrorist groups efficiency, Risk
Tot

jt

Country share of incidents  relative to the 

total incident targeting any country ITERATE 228960 0.5311563 2.371096 0 51.73745

Table 3b. Descriptive statistics for the specification 2: 159 countries over 2000-2008 time period

Geographical distance based on great 

circle formula, using longitudes and 

latitudes of the most important cities, km

 
 
 

Variables Log (M ijt) S ijt Log (GDP it ) Log (Dist
US

j ) Log (Dist ij ) Gvmt jt Risk jt Gvmt
US

jt Risk
Tot

jt

Log (M itj) 1

S ijt -0.0374 1

Log (GDP it ) 0.1369 -0.0247 1

Log (Dist
US

j ) -0.013 0.0324 0.0084 1

Log (Dist ij ) -0.4508 0.1192 0.1991 -0.1022 1

Gvmt jt -0.0107 -0.0192 -0.0256 0.1046 -0.0035 1

Risk jt -0.0047 -0.0967 0.0013 0.1491 -0.0502 -0.0415 1

Gvmt
US

jt 0.019 -0.1198 0.0216 0.1033 -0.0516 0.0825 0.453 1

Risk
Tot

jt 0.0242 -0.0654 0.0026 0.1046 -0.0652 0.1819 0.51 0.8355 1

Table 3.1.b. Correlation table for the specification 2 variables
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Variable Description Source Obs Mean SD Min Max

Import flows to the US, M ipt The cargo tonnage in short tones U.S. ACE 1950453 4372.578 229577.5 0 67,400,000

Log (M ipt)

Container Security Initiative 

implementation in the port binary dummy 

variable U.S. CBP 39179 6.789905 3.719862 0 18.02637

Container Security Initiative presence in the port, CSIpt 

Dummy = 1 if port p from which exported 

cargo was shipped to the U.S. is  CSI-

compliant port U.S. ACE 1950453 0.020706 0.1423981 0 1

Exporter's GDP, Log (GDP it ) GDPof exporter  in constant 2000 $US WDI 1950453 23.57841 2.176901 19.123 29.28016

Distance from transshipment country to the US, Log (Dist
US

j )

CEPII 1950453 8.625805 0.9151172 6.307 9.691551

Distance from exporter's to transshipment country, Log (Dist ij ) CEPII 1950453 8.783294 0.8000435 0.632 9.901043

Authority efficiency in the transshipment country, Gvmt jt

Share of incidents stopped by the 

authorities in the transshipment country ITERATE 1950453 0.0371047 0.1790641 0.000 1

Terrorist groups efficiency in the transshipment country, Risk jt

Share of incidents completed as planned by 

a terrorist group in the transshipment 

country ITERATE 1950453 0.1472974 0.3475177 0 1

U.S. authority efficiency, Gvmt
US

jt

Country share of incidents relative to the 

total incident targeting  U.S.  ITERATE 1950453 0.7181502 2.453766 0 44.28571

Relative terrorist groups efficiency, Risk
Tot

jt

Country share of incidents  relative to the 

total incident targeting any country ITERATE 1950453 0.6820749 2.143999 0 51.73745

Geographical distance based on great 

circle formula, using longitudes and 

latitudes of the most important cities, km

Table 3c. Descriptive statistics for the specification 3 dataset: 159 exporting countries and 1363 ports hosted in 160 transshipment countries over 2000-2008 time period

 
 
 

Variables Log (M ipt) CSI pt Log (GDP it ) Log (Dist
US

j ) Log (Dist ij ) Gvmt jt Risk jt Gvmt
US

jt Risk
Tot

jt

Log (M ipt) 1

CSI pt -0.1159 1

Log (GDP it ) 0.1558 -0.0646 1

Log (Dist
US

j ) -0.0403 0.0236 -0.021 1

Log (Dist ij ) -0.5111 0.2105 0.0435 -0.0713 1

Gvmt jt -0.0451 0.0018 -0.0056 0.1079 0.0096 1

Risk jt 0.0189 -0.0973 0.0028 0.1412 -0.0413 -0.0583 1

Gvmt
US

jt 0.0461 -0.0996 0.0105 0.0965 -0.0598 0.0713 0.4431 1

Risk
Tot

jt 0.041 -0.0493 0.0004 0.0974 -0.0647 0.1876 0.4774 0.8364 1

Table 3.1.c. Correlation table for the specification 3 variables
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Port Port country

Total weight

in 2000-2008 in 2000 in 2008 in 2000 in 2008

HONG KONG Hong Kong 68,400,000 19.32127 56.20782 8.056818 57.91653

YANTIAN China 60,700,000 0 0 13.16512 1.816599

SHANGHAI China 53,700,000 3.623358 0.4986523 14.04496 1.775621

KAO HSIUNG Taiwan 35,600,000 8.085991 39.505 4.786492 50.55529

PUSAN Korea, South 34,800,000 5.834094 31.36483 5.475174 49.31912

SINGAPORE Singapore 19,700,000 4.757495 84.45115 3.414857 89.98709

BREMERHAVEN Germany 17,900,000 3.587602 28.95946 3.152582 31.28569

TOKYO Japan 12,100,000 3.002407 15.26988 1.57627 6.773978

NAGOYA Japan 11,300,000 3.00348 0.9753612 1.45564 0.8245479

ROTTERDAM Netherlands 7,919,190 1.940138 61.38602 1.017391 53.3415

YOKOHAMA Japan 7,569,216 1.988526 15.19071 1.058268 10.17583

ANTWERP Belgium 7,281,314 1.542661 43.44666 1.169495 42.53313

KOBE Japan 6,675,246 1.965222 27.97327 0.9997568 4.335997

SAO PAULO Brazil 5,711,848 1.031215 0 0.7390323 0.6522773

PUERTO CORTES Honduras 4,181,960 0.7009941 9.083028 0.8372404 21.19683

COLOMBO Sri Lanka 3,841,398 0.6556954 64.72272 0.8138124 82.73521

MINA RAYSUT Oman 3,142,628 0.3895746 96.94792 0.4952131 97.98502

GENOA Italy 3,137,008 0.6118429 2.789412 0.299731 2.651005

FREEPORT Bahamas 3,062,253 0.3709072 94.83714 0.6110449 85.26998

HAMBURG Germany 3,035,948 0.5377459 40.06229 0.4196039 28.38637

CHI LUNG Taiwan 3,022,131 0.537474 0 0.4043627 12.50846

LA SPEZIA Italy 2,897,529 0.5271041 1.486634 0.4164559 3.502496

SOUTHHAMPTON United Kingdom 2,860,669 0.4660405 0 0.3158708 11.32086

LE HAVRE France 2,813,851 0.6801472 32.84147 0.2677547 11.7587

KELANG Malaysia 2,508,180 0.9324065 7.125877 0.3296323 23.08536

LIVERPOOL United Kingdom 2,302,904 0.4760355 9.154482 0.329397 4.266837

FELIXSTOWE United Kingdom 2,050,014 0.8819641 31.16771 0.2120513 15.39567

ZEEBRUGGE Belgium 2,018,561 0.7132879 53.04278 0.2834084 10.64161

COLON Panama 1,973,111 0.095638 96.46111 0.3570913 94.41207

ALGECIRAS Spain 1,876,953 0.5552185 0 0.3258223 88.62338

LEGHORN Italy 1,861,293 0.4262379 4.874949 0.3471271 1.612864

KINGSTON Jamaica 1,736,540 0.2162552 78.89883 0.2615976 92.40476

HAIFA Israel 1,731,653 0.2925296 11.35155 0.1816979 17.0229

GOTEBORG Sweden 1,707,900 0.5336589 5.719866 0.1868048 1.138131

DURBAN South Africa 1,322,144 0.2887495 17.43644 0.1636305 2.934731

BARCELONA Spain 1,152,768 0.2106562 36.91498 0.1415589 19.41566

VALENCIA Spain 1,058,910 0.2067114 35.99609 0.2096659 35.65885

CARTAGENA Colombia 737,436 0.0721462 14.52474 0.1658586 22.73174

BUENOS AIRES Argentina 685,063 0.1756409 1.925783 0.0803716 5.318849

BALBOA Panama 675,071 0.0059718 88.51328 0.2116389 97.47515

FOS France 535,140 0.0341275 2.323897 0.025109 0.6152978

NAPLES Italy 470,738 0.1220653 11.41994 0.0557558 9.024583

HALIFAX, NS Canada 469,326 0.1264696 55.49891 0.0245364 19.90064

ALEXANDRIA Egypt 347,304 0.0539258 0 0.0163127 25.15423

LISBON Portugal 325,256 0.0002163 0 0.0500282 10.29578

BOCA CHICA Dominican Republic 177,392 0.0344756 0.083652 0.0232395 0

TILBURY United Kingdom 165,353 0.0262378 5.158201 0.0868137 0.1126549

VANCOUVER, BC Canada 159,725 0.0786186 0.8463252 0.0054612 17.20737

PIRAEUS Greece 117,977 0.0151119 0.7224646 0.0025896 0

DUBAI United Arab Emirates 46,272 0.0162943 65.52465 0.001399 5.471125

JOHORE Malaysia 34,150 0 0 0.0135672 19.29586

ASHDOD Israel 30,172 0.0004388 0 0.0037844 2.958802

MARSEILLE France 24,950 0.0176333 0 0.0009794 0.1447178

MONTREAL, QUE Canada 11,948 0.0000803 0 0.0002736 0

GIOIA TAURO Italy 33 0 0 0 0

THAMESPORT United Kingdom 14 0 0 0 0

Table 3.2. Summary statistics for the "All Manuf-ed Equip-nt, Machinery and Products" commodity group shipped via the CSI ports

Shipments

% in total shipments % transhipment
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(1) (2) (3) (4) (5) (6) (7)

Variables All sectors Petroleum Chemicals Row materials Manuf-ed goods Food Manuf-ed equip-nt

Share of exports subject to CSI, S it -0.0374** -0.000280 0.0213 0.0136 -0.0367 0.0313 0.00733

(0.0161) (0.0240) (0.0262) (0.0184) (0.0320) (0.0288) (0.0131)

Log (GDP it ) 1.123*** 0.605 1.714 -0.439 0.175 0.0222 1.298**

(0.418) (0.609) (1.555) (0.945) (0.518) (0.791) (0.504)

(Exporter, Time) fe (+,+) (+,+) (+,+) (+,+) (+,+) (+,+) (+,+)

Observations 1308 888 1000 1066 1027 1191 1188

Number of panels 153 118 126 131 124 140 139

Hansen J-statistics 0.203 0.162 0.144 0.00972 2.977 0.308 0.0176

p-value 0.652 0.687 0.704 0.921 0.0845 0.579 0.895

F-statistics 4.629 2.107 1.327 2.874 1.639 1.490 2.225

Kleibergen-Paap rk LM statistics 8.450 3.835 2.415 5.087 3.108 2.826 4.165

p-value 0.0146 0.147 0.299 0.0786 0.211 0.243 0.125

Cragg-Donald Wald F statistics 4.043 2.085 1.004 1.993 1.326 1.175 2.196

Table 4a. 2sls fixed-effects estimation results for the model specification 1 (dep. var.: Export shipments from country i to the U.S., Log (Mit) )

 
 
 

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

Variables All sectors Petroleum Chemicals Row materials Manuf-ed goods Food Manuf-ed equip-nt

Share of exports subject to CSI, S ijt -0.0362*** 0.0171 -0.0287** -0.0291** -0.0510*** -0.0412*** -0.0230***

(0.00931) (0.0193) (0.0135) (0.0118) (0.0158) (0.00919) (0.00870)

Log (GDP it ) 1.756*** 0.508 2.147*** 1.608*** 2.503*** 2.187*** 1.797***

(0.378) (0.468) (0.476) (0.597) (0.621) (0.482) (0.363)

(Exporter*Trans-t, Time) fe (+,+) (+,+) (+,+) (+,+) (+,+) (+,+) (+,+)

Observations 19248 2712 7619 7334 9910 12137 13966

Number of panels 3311 581 1396 1347 1759 2177 2451

Hansen J-statistics 1.081 0.464 2.154 2.549 1.087 2.547 1.452

p-value 0.299 0.496 0.142 0.110 0.297 0.111 0.228

F-statistics 20.98 4.546 6.580 8.924 9.055 19.67 16.97

Kleibergen-Paap rk LM statistics 40.91 8.954 12.75 17.16 17.52 37.61 32.99

p-value 1.31e-09 0.0114 0.00170 0.000188 0.000157 6.81e-09 6.86e-08

Cragg-Donald Wald F statistics 26.20 6.043 8.239 10.51 11.05 24.68 20.81

Table 4b. 2sls fixed-effects estimation results for the model specification 2 (dep. var.: Export shipments from country i through a transmission country j to the U.S., Log(Mijt) )
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(1) (2) (3) (4) (5) (6) (7)

Variables All sectors Petroleum Chemicals Row materials Manuf-ed goods Food Manuf-ed equip-nt

Dummy = 1 if port is compliant, CSI pt -3.471*** -0.336 -4.075*** -1.454* -4.385*** -3.949*** -1.956***

(0.604) (1.371) (1.322) (0.766) (1.066) (0.883) (0.622)

Log (GDP it ) 1.900*** 0.513 2.406*** 1.161*** 2.443*** 2.488*** 1.670***

(0.273) (0.351) (0.466) (0.412) (0.435) (0.411) (0.281)

(Exporter*Port, Time) fe (+,+) (+,+) (+,+) (+,+) (+,+) (+,+) (+,+)

Observations 35102 5644 12526 11772 16904 18414 22983

Number of panels 6605 1121 2455 2322 3265 3640 4452

Hansen J-statistics 0.713 0.0332 0.0125 0.0770 0.0358 0.00478 0.288

p-value 0.398 0.855 0.911 0.781 0.850 0.945 0.592

F-statistics 57.62 11.04 11.29 18.95 19.25 22.55 37.82

Kleibergen-Paap rk LM statistics 113.7 21.58 22.22 36.88 37.71 44.22 74.20

p-value 0 2.06e-05 1.50e-05 9.79e-09 6.47e-09 2.50e-10 0

Cragg-Donald Wald F statistics 71.08 15.62 13.77 23.36 23.68 28.01 45.17

Table 4c. 2sls fixed-effects estimation results for the model specification 3 (dep. var.: Export shipments from country i through a transshipment port p to the U.S., Log(Mipt) )

 
 
 

Dep. Var.

Variables (a) (b) (a) (b) (a) (b) (a) (b)

S it -0.0359*** -0.0417*** -0.0208*** -0.0260*** -0.0123*** -0.0135*** 0.00159*** 0.00171***

(0.00242) (0.00263) (0.00321) (0.00384) (0.00304) (0.00334) (9.49e-07) (9.77e-07)

Log (GDP it ) 1.265*** 1.257*** 0.554*** 0.567*** 1.556*** 1.014 0.346*** 0.562***

(0.0325) (0.0324) (0.0209) (0.0214) (0.556) (0.673) (8.34e-05) (0.000131)

Log (Dist i ) -0.606*** -0.536*** -0.491*** -0.473***

(0.136) (0.136) (0.0432) (0.0429)

(Language dummy) i 0.325** 0.309** 0.451*** 0.409***

(0.137) (0.135) (0.106) (0.105)

Constant -11.61*** -12.59*** 6.158*** 5.429*** -24.22* -11.52

(1.597) (1.619) (0.717) (0.771) (13.15) (15.89)

Time dummy (-) (+) (-) (+) (-) (+) (-) (+)

Observations 1314 1314 1431 1431 1314 1314 1431 1431

Number of panels 159 159 159 159

Log (Mit) Mit Log (Mit) Mit

Table 5a. Estimation results for the model specification 1 (dep. var.: Export shipments from country i to the U.S.)

Poisson PML Fixed-effects Poisson PMLFixed effects OLS

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

OLS
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Dep. Var.

Variables (a) (b) (c) (a) (b) (a) (b) (a) (b)

S ijt 0.00240*** 0.00218*** -0.00398*** -0.00967*** -0.0101*** -0.00264*** -0.00340*** 0.00166*** 0.00174***

(0.000429) (0.000499) (0.000572) (0.00159) (0.00173) (0.000517) (0.000549) (8.14e-07) (8.31e-07)

Log (GDP it ) 0.408*** 0.406*** 0.225*** 0.862*** 0.865*** 1.311*** 0.727*** 0.344*** 0.561***

(0.0103) (0.0104) (0.0117) (0.0395) (0.0404) (0.173) (0.271) (8.17e-05) (0.000130)

Log (Dist
US

j ) -0.321*** -0.319*** -0.0554* -0.999*** -0.997***

(0.0280) (0.0280) (0.0305) (0.158) (0.159)

Log (Dist ij ) -1.392*** -1.390*** -1.313*** -1.315***

(0.0218) (0.0218) (0.0274) (0.0282)

Constant 10.45*** 10.49*** 1.373*** 7.693*** 7.515*** -26.17*** -11.83*

(0.405) (0.405) (0.397) (1.066) (1.090) (4.315) (6.723)

Time dummy (-) (+) (+) (-) (+) (-) (+) (-) (+)

Observations 20671 20671 20671 228960 228960 20671 20671 42606 42606

Number of panels 4734 4734 4734 4734

(4)

Log (Mijt)

Fixed effects OLS

(3)(1)

OLS

Log (Mijt)

Table 5b. Estimation results for the model specification 2 (dep. var.: Export shipments from country i through a transmission country j to the U.S.)

Mijt

Poisson PML

(2)

Mijt

Fixed-effects Poisson PML

 
 
 

Dep. Var.

Variables (a) (b) (c) (a) (b) (a) (b) (a) (b)

CSI_ipt, csi 0.0703** 0.0945** -1.008*** 0.874*** 0.902*** -0.0666 -0.0491 0.142*** 0.148***

(0.0352) (0.0388) (0.0435) (0.0976) (0.102) (0.0424) (0.0437) (6.44e-05) (6.53e-05)

Log (GDP it ) 0.333*** 0.333*** 0.273*** 0.524*** 0.525*** 0.486*** 0.743*** 0.353*** 0.567***

(0.00799) (0.00802) (0.00917) (0.0127) (0.0127) (0.129) (0.210) (7.97e-05) (0.000130)

Log (Dist
US

j ) -0.363*** -0.361*** -0.165*** -0.518*** -0.518***

(0.0215) (0.0215) (0.0247) (0.0459) (0.0458)

Log (Dist ij ) -1.302*** -1.300*** -1.326*** -1.326***

(0.0121) (0.0121) (0.0129) (0.0129)

Constant 11.49*** 11.61*** 1.579*** 9.962*** 9.991*** -5.553* -12.08**

(0.306) (0.306) (0.315) (0.419) (0.424) (3.282) (5.306)

Time dummy (-) (+) (+) (-) (+) (-) (+) (-) (+)

Observations 39179 39179 39179 1950453 1950453 39179 39179 96138 96138

Number of panels 10682 10682 10682 10682

OLS Poisson PML Fixed effects OLS Fixed-effects Poisson PML

Table 5c. Estimation results for the model specification 3 (dep. var.: Export shipments from country i through a transshipment port p to the U.S.)

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

Log (Mipt) Mipt Log (Mipt) Mipt
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Dep. Var.

(a) (b) (c) (d) (a) (b)

S ijt -0.0184*** -0.0205*** -0.00572*** -0.00587*** -0.515*** -0.541***

(0.00145) (0.00163) (0.00128) (0.00142) (0.0925) (0.0970)

Log (GDP it ) 0.670*** 0.684*** 0.410 0.164 0.239*** 0.238***

(0.0363) (0.0376) (0.406) (0.544) (0.0116) (0.0115)

Log (Dist
US

j ) -0.687*** -0.673*** -1.025*** -1.025*** -0.373*** -0.371***

(0.138) (0.139) (0.0802) (0.0807) (0.0378) (0.0376)

Log (Dist ij ) -0.973*** -0.980*** -2.702*** -2.703*** -0.666*** -0.664***

(0.0274) (0.0289) (0.104) (0.104) (0.0116) (0.0116)

Constant 8.965*** 8.266*** 25.25*** 30.37*** 13.98*** 13.94***

(0.950) (1.004) (8.528) (11.17) (0.374) (0.381)

(Exporter, Time) fe (-,-) (-,+) (+,-) (+,+) (-,-) (-,+)

Observations 228960 228960 228960 228960 1950453 1950453

Table 6. Zero-inflated Poisson estimation results (dep. var.: Export shipments from country to the U.S.) 

(1) (2)

Mijt

Model specification 2

Mipt

Model specification 3
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Figure 1a. Distribution of export shipments (left panel) and of a logarithm of export shipments (right panel) from specification 1 dataset 
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Figure 1b. Distribution of export shipments (left panel) and of a logarithm of export shipments (right panel) from specification 2 dataset 
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Figure 1c. Distribution of export shipments (left panel) and of a logarithm of export shipments (right panel) from specification 3 dataset 
 



 36 

Supplementary tables 

 

Dep. Var. S_it M_it S_it M_it S_it M_it S_it M_it S_it M_it S_it M_it S_it M_it

Log (GDP it ) 3.868 1.123*** -17.02** 0.605 -23.84** 1.714 37.66*** -0.439 3.052 0.175 10.68 0.0222 11.96 1.298**

(6.909) (0.418) (6.701) (0.609) (10.11) (1.555) (12.25) (0.945) (9.578) (0.518) (10.96) (0.791) (10.32) (0.504)

tt2 11.79*** 0.389* 6.640*** -0.0462 13.92*** -0.177 12.29*** -0.0834 10.48*** 0.576* 16.43*** -0.482 16.67*** 0.0483

(1.894) (0.210) (1.886) (0.202) (2.230) (0.388) (2.193) (0.263) (2.065) (0.346) (2.279) (0.474) (2.264) (0.221)

tt3 22.60*** 0.824** 12.44*** 0.112 28.65*** -0.539 21.52*** -0.00110 25.03*** 1.058 36.01*** -1.103 35.82*** -0.0592

(2.034) (0.386) (2.102) (0.339) (2.777) (0.810) (2.763) (0.430) (2.455) (0.815) (2.762) (1.065) (2.557) (0.478)

tt4 31.76*** 1.051* 19.40*** 0.357 49.63*** -1.063 31.64*** -0.347 42.70*** 1.500 51.39*** -1.818 50.52*** -0.448

(2.637) (0.540) (2.867) (0.519) (3.689) (1.404) (3.894) (0.640) (3.420) (1.400) (3.687) (1.529) (3.416) (0.694)

Risk it -4.071* -1.417 -1.087 -3.327 -2.244 -1.393 -2.820

(2.215) (2.142) (2.873) (2.793) (2.736) (2.567) (2.489)

Gvmt it -11.43*** -8.501** -7.884 -10.04** -7.905* -8.351* -10.73*

(4.317) (4.201) (4.893) (4.414) (4.677) (4.902) (5.493)

Share of exports subject to CSI, S it -0.0374** -0.000280 0.0213 0.0136 -0.0367 0.0313 0.00733

(0.0161) (0.0240) (0.0262) (0.0184) (0.0320) (0.0288) (0.0131)

Constant -75.16 460.3** 661.1** -803.0*** -99.74 -226.8 -267.1

(144.0) (182.6) (275.6) (253.3) (261.3) (227.9) (214.7)

Observations 1314 1308 894 888 1013 1000 1073 1066 1044 1027 1197 1191 1197 1188

N 1314 894 1013 1073 1044 1197 1197

Number of panels 153 118 126 131 124 140 139

F-stat 4.629 2.107 1.327 2.874 1.639 1.490 2.225

Hansen J p-value 0.652 0.687 0.704 0.921 0.0845 0.579 0.895

Kleibergen-Paap rk LM  p-value 0.0146 0.147 0.299 0.0786 0.211 0.243 0.125

Cragg-Donald Wald F stat. 4.043 2.085 1.004 1.993 1.326 1.175 2.196

Anderson-Rubin Wald test p-value 0.0492 0.923 0.541 0.703 0.0852 0.132 0.771

Table A1a. Supplementary to Table 4a tests for the instruments' validity and relevance

All sectors

Notes: Colored test statistics and p-values means: grey- passed

Petroleum Chemicals Row mat-s Man-d goods Food Man-ed eq-t
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Dep. Var. S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt

Log (GDP it ) 31.24*** 1.756*** -3.950 0.508 22.20*** 2.147*** 41.81*** 1.608*** 31.40*** 2.503*** 39.80*** 2.187*** 30.13*** 1.797***

(5.074) (0.378) (11.28) (0.468) (8.244) (0.476) (8.317) (0.597) (7.267) (0.621) (6.303) (0.482) (6.040) (0.363)

tt2 19.82*** 0.941*** 17.27*** -0.0439 21.68*** 0.645** 21.58*** 0.731*** 22.46*** 1.231*** 21.49*** 0.931*** 21.22*** 0.706***

(0.773) (0.182) (1.989) (0.340) (1.240) (0.289) (1.310) (0.250) (1.117) (0.347) (1.007) (0.194) (0.934) (0.182)

tt3 36.19*** 1.414*** 30.39*** -0.163 39.32*** 1.046* 37.41*** 1.444*** 38.92*** 2.027*** 36.76*** 1.551*** 38.80*** 0.926***

(1.229) (0.344) (2.940) (0.609) (1.926) (0.541) (2.007) (0.454) (1.699) (0.621) (1.563) (0.347) (1.458) (0.344)

tt4 50.59*** 2.058*** 45.73*** -0.355 62.32*** 1.665* 56.37*** 1.945*** 58.20*** 2.887*** 54.51*** 2.358*** 56.65*** 1.175**

(1.675) (0.481) (4.048) (0.913) (2.566) (0.855) (2.727) (0.684) (2.286) (0.929) (2.088) (0.516) (1.965) (0.502)

Risk jt -2.613*** -4.999** -1.034 -1.110 -1.401 -1.628 -2.889***

(0.904) (2.420) (1.516) (1.620) (1.352) (1.187) (1.085)

Gvmt jt -8.186*** -10.02** -7.675*** -8.941*** -7.637*** -10.29*** -8.252***

(1.291) (3.936) (2.016) (2.051) (1.750) (1.622) (1.431)

Share of exports subject to CSI, S ijt -0.0362*** 0.0171 -0.0287** -0.0291** -0.0510*** -0.0412*** -0.0230***

(0.00931) (0.0193) (0.0135) (0.0118) (0.0158) (0.00919) (0.00870)

Constant -778.5*** 98.21 -567.3*** -1,052*** -797.9*** -993.3*** -755.6***

(126.0) (287.3) (209.8) (208.9) (184.0) (156.9) (151.2)

Observations 20671 19248 3236 2712 8305 7619 7975 7334 10724 9910 12949 12137 15031 13966

N 4734 3311 1105 581 2082 1396 1988 1347 2573 1759 2989 2177 2451

Number of panels 20671 3236 8305 7975

F-stat 20.98 4.546 6.580 8.924 9.055 19.67 16.97

Hansen J p-value 0.299 0.496 0.142 0.110 0.297 0.111 0.228

Kleibergen-Paap rk LM  p-value 1.31e-09 0.0114 0.00170 0.000188 0.000157 6.81e-09 6.86e-08

Cragg-Donald Wald F stat. 26.20 6.043 8.239 10.51 11.05 24.68 20.81

Anderson-Rubin Wald test p-value 3.42e-06 0.431 0.00767 0.00159 1.00e-06 1.85e-10 0.00459

All sectors

Notes: Colored test statistics and p-values means: grey- passed

Petroleum Chemicals Row mat-s Man-d goods Food Man-ed eq-t

Table A1b. Supplementary to Table 4b tests for the  instruments validity and relevance

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 38 

Supplementary tables 

 

Dep. Var. CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt

Log (GDP it ) 0.338*** 1.900*** -0.0886 0.513 0.267*** 2.406*** 0.434*** 1.161*** 0.322*** 2.443*** 0.374*** 2.488*** 0.329*** 1.670***

(0.0419) (0.273) (0.0804) (0.351) (0.0711) (0.466) (0.0763) (0.412) (0.0624) (0.435) (0.0581) (0.411) (0.0514) (0.281)

tt2 0.140*** 0.528*** 0.111*** 0.0862 0.164*** 0.643*** 0.161*** 0.242* 0.164*** 0.627*** 0.175*** 0.670*** 0.166*** 0.453***

(0.00568) (0.0866) (0.0127) (0.156) (0.00979) (0.216) (0.0104) (0.124) (0.00870) (0.174) (0.00830) (0.154) (0.00731) (0.105)

tt3 0.275*** 0.907*** 0.205*** 0.187 0.322*** 1.187*** 0.287*** 0.618*** 0.306*** 1.242*** 0.321*** 1.165*** 0.332*** 0.655***

(0.00947) (0.173) (0.0205) (0.295) (0.0159) (0.435) (0.0169) (0.232) (0.0139) (0.336) (0.0135) (0.292) (0.0120) (0.215)

tt4 0.394*** 1.305*** 0.311*** 0.238 0.495*** 1.842*** 0.437*** 0.714** 0.457*** 1.718*** 0.479*** 1.785*** 0.479*** 0.788**

(0.0134) (0.248) (0.0288) (0.443) (0.0225) (0.670) (0.0243) (0.352) (0.0197) (0.501) (0.0189) (0.438) (0.0166) (0.309)

Risk jt -0.0469*** -0.0359*** -0.0320*** -0.0311*** -0.0295*** -0.0325*** -0.0483***

(0.00589) (0.0114) (0.0103) (0.0111) (0.00876) (0.00868) (0.00762)

Gvmt jt -0.0754*** -0.0947*** -0.0618*** -0.0906*** -0.0720*** -0.0766*** -0.0749***

(0.00901) (0.0244) (0.0148) (0.0156) (0.0127) (0.0125) (0.0107)

Dummy = 1 if port is compliant, CSI pt -3.471*** -0.336 -4.075*** -1.454* -4.385*** -3.949*** -1.956***

(0.604) (1.371) (1.322) (0.766) (1.066) (0.883) (0.622)

Constant -8.585*** 2.282 -6.902*** -11.08*** -8.307*** -9.468*** -8.380***

(1.059) (2.070) (1.831) (1.943) (1.602) (1.465) (1.306)

Observations 39179 35102 6613 5644 14039 12526 13159 11772 18859 16904 20496 18414 25751 22983

N 10682 6605 2090 1121 3968 2455 3709 2322 5220 3265 5722 3640 7220 4452

Number of panels 39179 6613 14039 13159 18859 20496 25751

F-stat 57.62 11.04 11.29 18.95 19.25 22.55 37.82

Hansen J p-value 0.398 0.855 0.911 0.781 0.850 0.945 0.592

Kleibergen-Paap rk LM  p-value 0 2.06e-05 1.50e-05 9.79e-09 6.47e-09 2.50e-10 0

Cragg-Donald Wald F stat. 71.08 15.62 13.77 23.36 23.68 28.01 45.17

Anderson-Rubin Wald test p-value 0 0.956 0.000191 0.121 8.94e-08 5.30e-09 0.00271

Notes: Colored test statistics and p-values means: grey- passed

Petroleum Chemicals Row mat-s Man-d goods Food Man-ed eq-t

Table A1c. Supplementary to Table 4c tests for the instruments' validity and relevance

All sectors
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Dep. Var. S_it M_it S_it M_it S_it M_it S_it M_it S_it M_it S_it M_it

Log (GDP it ) 3.868 1.123*** 4.155 0.908* 4.224 1.143** 4.420 1.465 4.555 -0.507 4.542 0.886*

(6.909) (0.418) (6.831) (0.491) (6.828) (0.445) (6.825) (0.905) (6.844) (18.56) (6.848) (0.508)

tt2 11.79*** 0.389* 11.19*** -0.146 11.37*** 0.438 11.35*** 1.241 11.34*** -3.666 11.40*** -0.202

(1.894) (0.210) (1.876) (0.530) (1.881) (0.359) (1.883) (1.428) (1.876) (45.76) (1.905) (0.570)

tt3 22.60*** 0.824** 22.61*** -0.240 22.46*** 0.922 22.52*** 2.522 22.58*** -7.253 22.63*** -0.352

(2.034) (0.386) (2.036) (1.041) (2.039) (0.689) (2.049) (2.836) (2.042) (91.10) (2.054) (1.123)

tt4 31.76*** 1.051* 31.84*** -0.446 31.87*** 1.189 31.76*** 3.439 31.76*** -10.31 31.89*** -0.603

(2.637) (0.540) (2.648) (1.457) (2.640) (0.954) (2.643) (3.987) (2.650) (128.1) (2.660) (1.567)

Risk i,t-lag -4.071* -1.972 -1.782 -1.749 0.134 0.823

(2.215) (2.090) (2.045) (2.120) (2.052) (2.004)

Gvmt i,t-lag -11.43*** 3.457 4.337 0.487 -0.122 -2.565

(4.317) (4.679) (3.518) (2.805) (3.254) (3.217)

Share of exports subject to CSI, S it -0.0374** 0.00971 -0.0418 -0.113 0.320 0.0147

(0.0161) (0.0453) (0.0296) (0.125) (4.036) (0.0495)

Constant -75.16 -81.05 -82.51 -86.57 -89.39 -89.19

(144.0) (142.4) (142.4) (142.3) (142.7) (142.8)

Observations 1314 1308 1314 1308 1314 1308 1314 1308 1314 1308 1314 1308

N 1314 1314 1314 1314 1314 1314

Number of panels 153 153 153 153 153 153

F-stat 4.629 0.839 1.351 0.410 0.00354 0.504

Hansen J p-value 0.652 0.117 0.0510 0.821 0.865 0.680

Kleibergen-Paap rk LM  p-value 0.0146 0.433 0.271 0.663 0.996 0.607

Cragg-Donald Wald F stat. 4.043 0.707 0.844 0.318 0.00263 0.325

Anderson-Rubin Wald test p-value 0.0492 0.190 0.0675 0.0710 0.481 0.798

Table A2a. Supplementary to Table 4a sensitivity tests including the estimation with instruments with longer lags

lag = 0 lag = 1 lag = 2 lag = 3 lag = 4 lag = 5

Notes: Colored test statistics and p-values means: grey- passed  
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Dep. Var. S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt S_ijt M_ijt

Log (GDP it ) 31.24*** 1.756*** 30.80*** 1.137*** 31.08*** 0.104 31.29*** 1.379*** 30.61*** 0.744*** 31.46*** 1.412***

(5.074) (0.378) (5.074) (0.322) (5.111) (0.274) (5.116) (0.340) (5.061) (0.273) (5.080) (0.372)

tt2 19.82*** 0.941*** 19.67*** 0.565*** 19.20*** -0.0609 18.84*** 0.712*** 19.95*** 0.327*** 19.61*** 0.732***

(0.773) (0.182) (0.780) (0.154) (0.774) (0.113) (0.764) (0.163) (0.777) (0.116) (0.781) (0.186)

tt3 36.19*** 1.414*** 36.81*** 0.691** 35.61*** -0.513** 35.83*** 0.973*** 37.34*** 0.233 37.02*** 1.013***

(1.229) (0.344) (1.243) (0.291) (1.243) (0.207) (1.251) (0.307) (1.249) (0.217) (1.245) (0.350)

tt4 50.59*** 2.058*** 51.22*** 1.049** 51.64*** -0.633** 50.67*** 1.442*** 51.86*** 0.408 51.55*** 1.498***

(1.675) (0.481) (1.699) (0.409) (1.700) (0.287) (1.698) (0.429) (1.688) (0.302) (1.689) (0.489)

Risk j,t-lag -2.613*** 3.088*** -0.440 -4.230*** 7.327*** 4.610***

(0.904) (0.774) (0.933) (0.834) (0.756) (0.684)

Gvmt j,t-lag -8.186*** -5.777*** 10.88*** 4.137*** 3.270*** 1.817*

(1.291) (1.464) (1.153) (1.127) (1.176) (1.099)

Share of exports subject to CSI, S ijt -0.0362*** -0.0165** 0.0165*** -0.0242*** -0.00394 -0.0253***

(0.00931) (0.00789) (0.00546) (0.00828) (0.00577) (0.00949)

Constant -778.5*** -768.6*** -775.9*** -779.9*** -765.7*** -786.4***

(126.0) (126.0) (126.9) (127.1) (125.7) (126.2)

Observations 20671 19248 20671 19248 20671 19248 20671 19248 20671 19248 20671 19248

N 4734 3311 4734 3311 4734 3311 4734 3311 4734 3311 4734 3311

Number of panels 20671 20671 20671 20671 20671 20671

F-stat 20.98 19.46 42.92 22.67 48.57 20.40

Hansen J p-value 0.299 0.105 0.182 0.0167 0.519 0.00136

Kleibergen-Paap rk LM  p-value 1.31e-09 6.17e-09 0 1.58e-10 0 1.50e-09

Cragg-Donald Wald F stat. 26.20 23.31 48.95 25.21 47.33 19.09

Anderson-Rubin Wald test p-value 3.42e-06 0.0190 0.00177 0.000330 0.645 6.92e-05

Table A2b. Supplementary to Table 4b sensitivity tests including the estimation with instruments with longer lags

lag = 0 lag = 1 lag = 2 lag = 3 lag = 4 lag = 5

Notes: Colored test statistics and p-values means: grey- passed  
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Dep. Var. CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt CSIpt M_ipt

Log (GDP it ) 0.338*** 1.900*** 0.338*** 2.808*** 0.343*** 0.292 0.342*** 1.349*** 0.339*** 0.754*** 0.341*** 2.242***

(0.0419) (0.273) (0.0419) (0.957) (0.0420) (0.237) (0.0422) (0.302) (0.0417) (0.215) (0.0419) (0.556)

tt2 0.140*** 0.528*** 0.133*** 0.880** 0.133*** -0.0952 0.130*** 0.314*** 0.136*** 0.0838 0.135*** 0.661***

(0.00568) (0.0866) (0.00560) (0.362) (0.00559) (0.0738) (0.00556) (0.104) (0.00560) (0.0635) (0.00568) (0.206)

tt3 0.275*** 0.907*** 0.279*** 1.656** 0.269*** -0.419*** 0.273*** 0.453** 0.283*** -0.0382 0.281*** 1.189***

(0.00947) (0.173) (0.00958) (0.765) (0.00949) (0.148) (0.00955) (0.213) (0.00959) (0.125) (0.00962) (0.431)

tt4 0.394*** 1.305*** 0.401*** 2.379** 0.403*** -0.595*** 0.396*** 0.654** 0.399*** -0.0490 0.401*** 1.709***

(0.0134) (0.248) (0.0136) (1.096) (0.0135) (0.212) (0.0136) (0.307) (0.0135) (0.179) (0.0135) (0.617)

Risk j,t-lag -0.0469*** 0.0171*** 0.0214*** -0.0197*** 0.0630*** 0.0234***

(0.00589) (0.00578) (0.00648) (0.00611) (0.00491) (0.00445)

Gvmt j,t-lag -0.0754*** -0.00520 0.0831*** 0.0461*** 0.0544*** 0.0132*

(0.00901) (0.0102) (0.00820) (0.00729) (0.00748) (0.00681)

Dummy = 1 if port is compliant, CSI pt -3.471*** -6.159** 1.284** -1.843** -0.0825 -4.484***

(0.604) (2.741) (0.516) (0.754) (0.429) (1.535)

Constant -8.585*** -8.589*** -8.723*** -8.686*** -8.628*** -8.686***

(1.059) (1.060) (1.063) (1.068) (1.054) (1.061)

Observations 39179 35102 39179 35102 39179 35102 39179 35102 39179 35102 39179 35102

N 10682 6605 10682 6605 10682 6605 10682 6605 10682 6605 10682 6605

Number of panels 39179 39179 39179 39179 39179 39179

F-stat 57.62 4.329 53.22 29.50 91.30 11.81

Hansen J p-value 0.398 0.0523 0.533 0.0988 0.918 0.0331

Kleibergen-Paap rk LM  p-value 0 0.0132 0 0 0 7.44e-06

Cragg-Donald Wald F stat. 71.08 5.133 64.14 32.34 91.74 11.22

Anderson-Rubin Wald test p-value 0 1.47e-05 0.0287 0.00757 0.976 3.53e-05

Notes: Colored test statistics and p-values means: grey- passed

Table A2c. Supplementary to Table 4c sensitivity tests including the estimation with instruments with longer lags

lag = 0 lag = 1 lag = 2 lag = 3 lag = 4 lag = 5

 


