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border. In case of Hungary, other usual proxies as common language, shared 
legal system and colonial ties are not applicable for our case. Time-invariant 
variables are also serving to control for both multilateral resistance and unob-
servable heterogeneity. Time variants controls include belonging to a common 
regional trade arrangement (RTA), belonging jointly to GATT/WTO and joint 
membership in the European Union. Finally, we add a time-invariant dummy 
(Crisis) to control the impacts of food crisis. The description and sources of 
variables are in Table 1.

Table 1
Description of variables

Variable Definition Source
X Export in current US dollars World Bank, Comtrade
POP Population figure World Bank, WDI
GDPCAP GDP per capita in current US dollars World Bank, WDI

Distance The physical distance between national capitals  
for country pairs CEPII

Border Dummy variable equal to unity for exporting  
and importing countries with a common land border CEPII

RTA Dummy variable equal to unity for country pairs  
that are covered by the same regional trade agreement WTO

WTO Dummy variable equal to unity for country pairs  
that are covered by the WTO agreement WTO

EU Dummy variable equal to unity for country pairs  
that belong to the European Union CEPII

Crisis Dummy variable equal to unity for the period after 2007

Source: own compilation.

The second econometric issue is how to deal with the zero-valued bilateral 
trade flows. It is known that standard gravity models cannot easily deal with 
zero trade flows. In literature, this has resulted in a widespread practice to ignore 
zero flows in the analysis of bilateral trade. However, zero-valued observations 
contain important information for better understanding the patterns of bilateral 
trade flows. Therefore, they should not be discarded a priori. Several methodo-
logical approaches have been applied or suggested to address the problem of 
zero trade flows. The first most common solution confines the sample to non- 
-zero observations in order to avoid the estimation problems related to zero trade 
flows. The second solution is that (part of the) zero values may be substituted 
by a small constant. In this way, the double-log model can be estimated without 
throwing these zero country trade flow pairs out of the sample. The third type of 
studies has employed the standard Tobit model to estimate the gravity equation 
with zero trade flows (e.g. Rose, 2004; Anderson and Marcouiller, 2002). The 
fourth type of studies applies the Heckman (1979) sample selection model to 
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deal with zero trade values (Francois and Manchin, 2013; Linders and de Groot, 
2006), arguing that this model is preferred both theoretically and econometri-
cally. Finally, Santos Silva and Tenreyro (2006) propose the PPML estimator 
to solve heteroscedascity problem. Martin and Pham (2015) argue that, in the 
case of the small fraction of the zero values, the PPML estimator model is the 
preferred method to be used in estimation. However, Santos Silva and Tenreyro 
(2011) show that the PPML estimator is generally well behaved, even when the 
proportion of zeros in the sample is very large. Thus, to deal with heteroscedas-
ticity issues we apply the PPML estimation technique. In addition, we calculate 
clustered standard errors at the country-pair level.

Results and discussion
We present three different specifications starting with monadic and time- 

-invariant dyadic variables, and adding sequentially the time-varying dyadic and 
crisis variables (Table 2). Regarding to monadic variables we find that origin 
based attributes are not significant. The insignificant effects of exporter GDP per 
capita variable indicate the lack of home market effects confirming theoretical 
hypotheses and empirical findings (Feenstra, 2004; Serrano and Pinilla, 2014). 
Our estimations show that increases in importer-country per capita income and 
population promote bilateral trade with elasticities that vary between 0.821 and 
0.342. Notice that the elasticities of per capita income double the elasticities 
of population. In line with theoretical expectation, the significant importer per 
capita income confirm the reverse home market effect for the maize market. The 
Distance between partners reduces trade and the estimated elasticities ranging 
between 1.357 and 1.583, which are higher than the typical findings in literature 
(one). Surprisingly, the impact of common border is insignificant in all speci-
fications, which is not in line with findings of earlier papers (e.g. Haq, Meilke 
and Cranfield, 2013; Ghazalian, 2015). Turning to time-varying dyadic vari-
ables we observe that WTO membership and joint RTA membership have no 
significant impact on Hungarian maize exports. These findings contradict the 
typical results of agricultural trade literature (e.g. Haq, Meilke and Cranfield, 
2013; Ghazalian, 2015; Koo, Kennedy and Skripnitchenko, 2006; Serrano and 
Pinilla, 2012; Serrano, García-Casarejos, Gil-Pareja, Llorca-Vivero and Pinilla, 
2015). The positive and significant effects of the EU membership on Hungarian 
maize exports are in line with other studies emphasising the positive impacts of 
the EU integration (e.g. Serrano and Pinilla, 2012). The strong EU effects can 
explain partly the insignificant RTA and WTO impacts. Figure 2 confirms that 
the EU market has an important role in Hungarian maize exports and 8 of the 
top 10 destinations are the EU Member States (Fig. 3). Last column presents 
augmented model with Crisis variable. Our calculations suggest that crisis has 
strong and negative impacts on Hungarian maize exports.
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Table 2
Estimation results

1 2 3
Monadic variables
ln POP origin -9.654 -9.047 4.849
ln POP destination 0.821*** 0.786*** 0.789***
ln GDPCAP origin 1.164*** 0.476 -0.190
ln GDPCAP destination 0.494*** 0.371* 0.342*
Time-fixed dyadic variables
ln Dist -1.583*** -1.388*** -1.357***
BORDER -0.260 -0.098 -0.058
Time-varying dyadic variables
WTO 0.079 0.087
RTA -0.511 -0.505
EU 1.102*** 1.240***
Additional variable
Crisis -0.886***
constant 24.308 28.970** 3.383
N 1581 1581 1581
R2 0.451 0.454 0.481

Note: ***, **, * denote significance at 1%, 5% and 10% level.
Source: own compilation.

Conclusions
The paper investigates the role of economic crisis and trade costs in the pat-

tern of Hungarian maize exports over the period from 1996 to 2015. The authors 
employ standard gravity model to explain the drivers of Hungarian maize ex-
ports at the world market. Hungarian maize exports has increased considerably 
after 2004 with strong fluctuations. The geographical concentration of Hungar-
ian maize exports has also grown after the EU enlargement with considerable 
yearly variations in terms of trading partners. Our results imply that on demand 
side both importers’ market size and the importers’ income has positive and 
significant impacts on Hungarian maize exports. The home market effects are 
not existent, while reverse home market effects are important drivers for Hun-
garian maize exports. Within trade costs, the distance has strong negative im-
pact on maize exports. While the EU membership considerably and positively 
influenced Hungarian maize exports, the impacts of other trade agreements are 
not relevant for Hungary. This partly can be explained by large trade costs of 
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Hungary. The coefficients of distance are consistently higher than for the coeffi-
cients of the EU membership. The maize as a homogenous product subjecting to 
volatile domestic and market conditions is not necessarily appropriate product 
for a long-term and sustainable agricultural export strategy. Despite the good 
climatic and favourable agricultural policy conditions, the scope of Hungarian 
maize exports is rather limited. The further research is needed to better under-
stand the chances of European maize exports.
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Rola kryzysu żywnościowego i kosztów handlowych  
w eksporcie węgierskiej kukurydzy

Abstrakt
Kukurydza jest jednym z najważniejszych produktów eksportu rolnego na 

Węgrzech. W artykule omówiono rolę kryzysu gospodarczego i kosztów han-
dlowych w kształtowaniu się wzoru węgierskiego eksportu kukurydzy w la-
tach 1996-2015. Autorzy zastosowali standardowy model grawitacyjny, aby 
wyjaśnić czynniki wzrostu węgierskiego eksportu kukurydzy na rynku świato-
wym. Uzyskane wyniki sugerują, że po stronie popytu zarówno wielkość rynku 
importerów, jak i ich przychody mają pozytywny i znaczący wpływ na eksport 
węgierskiej kukurydzy. Odległość i kryzys mają negatywny wpływ, natomiast 
członkostwo w UE ma pozytywny wpływ na eksport węgierskiej kukurydzy.  
Słowa kluczowe: rolnictwo, handel zbożem, przemysł rolny, kukurydza, Węgry, 
model grawitacyjny.
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