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Communication Costs and Agro-Food Trade in OECD Countries

Abstract

The paper analyses the effects of communication costs for agro-food trade in
OECD countries between 1995 and 2003 using gravity model. We find that the link
between the communication costs and agro-food trade flows in developed countries is
significantly stronger for agricultural than for food products. The improved
communication services reduce trade transaction costs. The estimations also confirmed
importance of the economy size, level of development in importer countries, and trade
distance. The other traditional gravity variables like contiguity, language and regional

free trade agreements have significant impacts in the majority of specifications.
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l. Introduction

Trade costs as a determinant of global trade competition might play significant role
mitigating distances between origin of goods and demands for goods at different
locations (e.g. Rauch, 2001, Anderson and van Vincoop, 2004). Literature has classified
few factors that determine trade costs and their different significance over time (e.g.
Feenstra, 2004, de Groot et al., 2004). Geographical, historical, language and cultural

factors have been often specified as explanatory variables of trade costs in gravity



equation models. One strand of literature underlines the effects of the reduction of trade
barriers and free trade agreements on the greater increase of trade in differentiated
goods than for homogenous ones due to the greater reduction of trade barriers for the
former. Another strand of literature explains the increase of trade in differentiated goods
by the decrease in transportation costs. The most recent studies diversify gravity model
equations underlining few other factors causing changes towards reduction in different
components of trade costs due to the advanced information and communication
technologies and improvements in infrastructure leading to decreasing communication
and transaction costs (e.g. Tang, 2006). We aim to identify factors of trade costs in

gravity model for agro-food trade patterns in OECD countries.

The paper is motivated by significant changes in agro-food trade flows that have been
caused by trade policy developments and technological changes since the mid-1990s.
First, the analyzed period captures the implementation of GATT/WTO agreements as
one of the reasons that barriers to international trade have become smaller over time,
which might reduce trade costs and increase agro-food trade. Second, trade
liberalization and free trade agreements have been particularly stipulated among the
world most developed countries. Most of them are OECD member countries, which
might lead to further world agro-food trade concentration. Third, the rapid technological
changes are seen in information and communication technologies and in infrastructure
development all over the world reducing the role of communication costs on
international trade (e.g. Fink et al., 2002; Freund and Weinhold, 2004; Tang, 2006).
More specifically we investigate how the decline of communication costs affects the

pattern of agro-food trade in OECD countries.



The rest of the paper is organized as follows. Section II presents the methodology and
data used focusing at the institutional quality measures in the gravity regression
analysis. Section III presents and discusses the regression results for alternative

specifications of gravity models. Final section IV concludes.

I1. Methodology and data

The estimating the gravity model and assessing trade patterns on the basis of the
empirical results has been a subject to several econometric challenges. Recent literature
has addressed issues concerning the correct specification and interpretation of the
gravity equation in empirical estimation. We concentrate on two problems. First,
several research papers have argued that standard cross-sectional methods yield biased
results because they do not control for heterogeneous trading relationships (e.g.
Feenstra, 2004). Because of this, these papers introduced fixed effects into the gravity
equation. Fixed-effect models allow for unobserved or misspecified factors that
simultaneously explain trade volume between two countries such as the probability that
the countries will be in the same regional integration regime (e.g. Matyas, 1997; Egger,
2002). Although the arguments underlying the use of fixed effects as a solution to
unobserved heterogeneity are roughly consistent in the literature, there is little
agreement about how to actually specify the fixed effects. Cheng and Wall (2005) show
the correct fixed effect methods in which country-pair and period dummies are used to
reflect the bilateral relationship between trading partners. For our purposes, we cannot

use both fixed importer and exporter effects in our panel regressions. This is because



we want to conduct analysis with time-varying country-specific variables related to
communcation costs, which preclude the use of time-varying country dummies.
Instead, we include time-specific and partner (exporter) country-specific dummies. This
forces us to include variables that are likely to be important determinants of the
reduced-form exporter effects dummies in standard gravity equation. From the gravity
literature, we expect trade flows to be a function of importer and exporter income size,
as well as of determinants of bilateral trade costs like distance, common border, and
common language. We also include variables of specific interests. These are measures
of communication costs of importers and exporters that we expect to impact on trading

costs.

Second issue is how to deal with zero-valued bilateral trade flows. The standard
gravity model cannot easily deal with zero flows. This has resulted in a widespread
practice in the literature to ignore zero flows in the analysis of bilateral trade.
However, zero-valued observations contain important information for understanding
the patterns of bilateral trade, and should not be discarded a priori. Several approaches
have been applied or suggested in the literature to address the problem of zero flows.
The most common solution in the literature confines the sample to non-zero
observations to avoid the estimation problems related to zero flows. Alternatively,
(part of the) zero values may be substituted by a small constant as a dummy variable,
so that the double-log model can be estimated without throwing these country pairs out
of the sample. Several studies have used the standard Tobit model to estimate the
gravity equation with zero flows (e.g., Rose, 2004; Anderson and Marcouiller, 2002).

Finally, recent papers use Heckman (1979) sample selection model to deal with zero



values (Francois and Manchin, 2007; Linders and de Groot, 2006) arguing that the
sample selection model is preferred both theoretically and econometrically. This

approach is also applied in this paper.

Traditional gravity trade theory points that bilateral trade is positively associated with
their national incomes and negatively associated with their geographical distance (e.g.
Frankel and Rose, 2002). We apply standard gravity model variables including market
size (real gross domestic product (GDP) of host i and destination j countries from the
World Development Indicators (WDI) database), geographical factors like the distance
(DIST) between capital cities and common border (CONTIG) from the CEPII
database, cultural linkage (common language), and dummy for Regional Free Trade
Agreement (RFTA) membership as explanatory variables. Particularly, we are
interested in at the role of communication costs (IT) in agricultural and food trade,
respectively. We specify the following empirical gravity model:

InXj; =ootoctaita InGDP; +aInGDP; +0a3I1nGDPCAP; +04lnGDPCAP; +0sInDIST;+
asCONTIG;j+osLanguage;+asRFTAji+ool Ticta ol Tjrtuy

(1)

and for the selection estimation we assume that Xj;; is observed when we have:

InX;j =Bo+Pet BitP1InGDP; +B,InGDP; +BsInGDPCAP; (+B4InGDPCAP; +BsInDIST;+
BsCONTIG;j+p;Language;i+PsRETAj+Bol Ti+Piol Tjtu, >0

(2)

In equations (1) and (2), u; and u, have correlation p. Equation (1) assesses the

determinants of the bilateral trade and shows the main factors influencing the amount



of trade that occurred between the two trading partners. Equation (2) sets out the
selection criteria and provides information on the factors that determine whether or not
we observe trade between country pairs. Xjjis country i exports to country j at time t..
The trade data are supplied by the OECD Bilateral Trade Database at the two-digit
level of the ISIC in US dollars. We use data for the agricultural goods and food
products separately. The sample contains 29 OECD countries' between 1995 and 2003

resulting 7,308 observations.

GDP is a proxy for the market size, and GDPCAP is the per capita GDP, which is a
general proxy for economic development for both exporter and importer countries. The
distance between i and j (DIST;;) dummies reflect whether i and j share: a land border
(CONTIG;), their primary language (Language), and membership in a RFTA. The
variables of particular interest are the level of communication costs (IT) including
number of fix telephone lines per 100 persons, number of mobile phones per 100

persons and number of internet hosts per 10000 persons from the WDI database.

I11. Empirical results

We present our results for agricultural and food products separately. Table 1 shows our
estimations for agricultural products. The significant inverse Mills’ ratios confirm the
existence of selection bias for all specifications, thus we focus on the probit model

results. The gravity models indicate that the size of GDP has negative impact for

! List of countries included in the data sample: Australia, Austria, Belgium, Canada, the Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, South Korea,
Mexico, the Netherlands, the New Zealand, Norway, Poland, Portugal, Spain, Slovakia, Sweden,
Switzerland, Turkey, the United Kingdom and the United States of America.



exporting countries and positive impact for importing countries irrespective to types of
communication costs. The level of development measured by GDP per capita has
positive impact on bilateral agricultural trade but it is significant only for importer
countries except model with fix telephone lines. As expected, the distance has negative
and statistically significant impact on bilateral agricultural trade. The contiguity has no
significant impacts on agricultural trade, while the coefficients of language are positive
and statistically significant only for agricultural products. The coefficient for
membership of regional free trade agreement has positive and significant impact on
agricultural trade. All types of communications costs have positive and significant
effects. Interestingly the better IT endowment is more important in importing than

exporting countries.

Table 2 reports our results for food products. Again, the significant inverse Mills’
ratios confirm the existence of selection bias for all specifications, thus we focus on
the probit model results. The estimations imply that the size of GDP has negative
impact for exporting countries only for fix telephone lines model, while it influences
positively and significantly the importing countries irrespective to types of
communication costs. The level of development has positive impact on bilateral food
trade but it is significant only for importer countries. The coefficients of distance
variable are negative and significant implying that the distance reduces the bilateral
food trade. The contiguity, language and RFTA have no significant impacts on food
trade. The fix telephone lines and mobile phones have positive and significant effects,
while the internet use has no influence on food trade. Interestingly the better IT

endowment is more important in importing than exporting countries.



1. Conclusions

We investigate the impact of communication costs on the patterns of bilateral trade in
agricultural and food products with the gravity equation. Results confirmed that the
communication cost have a significant impact on bilateral trade in agricultural and to a
lesser extent in food products. Better endowment in IT services increases trade as
lowers transaction costs. The gravity models also confirmed importance of the
economy size, level of development in importer countries, and trade distance. The
other traditional gravity variables like contiguity, language and regional free trade

agreements have significant impacts in the majority of specifications.
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Table 1 The Effects of Communication Costs on Agricultural Trade

GDPx
GDPm
GDPCAPx
GDPCAPm
DIST
CONTIG
Language
RFTA

IT

Itm

Mills lamda
N

censored N

Fix telephone lines

OLS

-2.159%*

0.9527%**

2.571%**

0.205%**

-1.226%**

0.885%**

0.2827%**

0.710%**

-0.183

0.502%**

probit
-3.359
0.740%**
3.248
0.038
-0.819%**
5.839
2.235%**
0.293
0.656*
1.294%#

-1.028%***

Mobile phones

OLS

-2.065%*

0.9527%**

2.310%**

0.533%**

-1.238%#%*

0.871%**

0.278%**

0.691***

0.032

0.060*

probit
-2.250
0.701%**
2.008
0.603%**
-0.876%**
6.439
2.353%H*
0.248
0.257%**
0.381%**

20,947

7308

467

Internet

OLS

-2.192%%*

0.945%**

2.452% %

0.611%**

-1.23 ] %%

0.874%**

0.268%**

0.696%**

0.045

-0.007

probit
-3.226
0.725%**
3.272
0.630%**
-0.899%***
5.199
2.317%**
0.350%*
0.095
0.263%**

-0.978%***

Note: * p<0.1; ** p<0.05; *** p<.001. x stands for exporters and m for importers.

Source: Own calculations based on OECD database.
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Table 2 The Effects of Communication Costs on Food Trade

GDPx
GDPm
GDPCAPx
GDPCAPm
DISTp
CONTIG
Language
RFTA

IT

ITm

Mills lamda
N

censored N

Fix telephone lines

OLS

-1.694

0.853%**

1.485

0.357**

-0.655%**

1.070%**

0.656%**

0.817%**

0.106

0.629%**

probit
-9.733%*
0.774%**
6.261
0.816%**
-0.666***
3.194
3.880
5.957
2.722% %%
1.125%%**

-2.892%%*

Mobile phones

OLS

-1.390

0.850%**

1.092

0.8117%**

-0.671%%*

1.048%**

0.648%**

0.793 %

0.093

0.053

probit
-4.633
0.715%**
0.862
0.942%**
-0.715%**
3.275
3.592
5.354
0.451%**
0.495%**

-2.648%**

7308

109

Internet

OLS

-1.669

0.870%**

1.478

0.451%**

-0.694%#**

1.003 %

0.657***

0.833 %

0.088

0.233%**

Probit

-6.868

0.703 %

5.357

.38 ***

-0.7171%%*

3.646

4.184

5.196

-0.124

0.119

-2.7770%%*

Note: * p<0.1; ** p<0.05; *** p<.001. x stands for exporters and m for importers.

Source: Own calculations based on OECD database.
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