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International activity to rethink trade relations emerged in 2010s, and 
resulted in comprehensive agreement proposals about trade, investment 
protection, regulatory harmonization, and even the opening of public 
procurement market were included. These trade agreements were 
negotiated by the European Union, on behalf of the single European 
market and the Member States. However, because of the differences in 
the national industrial structures and economic development of the 
member economies, the individual growth impact became a relevant 
question in the member states. The research focuses on the EU 
agreements with Canada (CETA), Japan (EPA), Korean Republic, 
Colombia, Peru and Ecuador. The study provides an overview of the 
content of the CGE model and the existing models in the literature. It 
contains the relevant empirical analyses about the impact of trade pacts 
analysed in the study. The results of the CGE model will be assessed on 
the expected growth impact of the trade pacts mentioned. Preliminary, 
very limited positive growth effects were expected for Hungary in case of 
trade pact with Japan, Canada, Korea, and close to zero in case of South 
American partners. Computable general equilibrium models (CGE) are 
widely used to model the trade impacts. The research uses one version of 
CGE models to project the impact on sectoral output and the overall GDP. 
This assumption is proved by the research. The conclusion of the paper is 
that due to the effects of the agreement with the three developed 
countries, no significant sectoral expansion and additional GDP growth is 
expected in the Hungarian economy. In case of the emerging Latin 
American economies, the expected impact of sectoral output and GDP 
growth is zero. The CGE modelling concludes that no significant effect is 
expected for Hungary from the EU Convention in the six cases examined. 

 
Introduction 
 
In 2010, international activity has been increased for rethinking trade 
relations will increase, and comprehensive agreements were composed to 
regulate and harmonize trade and investment protection, or even to 
liberalize particularly the public procurement market. Some of the 
agreements were accepted (CETA, EU-South Korea agreement etc), some 
are parking (TPP, TTIP). Although, these agreements were negotiated by 
the European Union in the name of the member states, the differences 
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among the national economies results in the question whether the single 
trade pact can have asymmetric economic impact on the member states.   
The computable general equilibrium (CGE) models are useful to test the 
possible scenarios to estimate the future impact. 

About the TTIP, Kutasi, Rezessy and Szijártó (2014) and with Kutasi 
(2015) have already made the impact assessment regarding to Hungary. 
Their CGE model is the base to continue the analysis of economic impact 
on Hungary caused by further EU trade agreements. Namely, the object of 
the current paper is the impact assessment of the trade agreements 
planned or realized with Canada, Japan, South Korea, Colombia, Peru and 
Ecuador. 

The study reviews the contents of the CGE model and the existing 
empirical models in the literature. In addition, it reviews empirical 
literature on EU conventions with the countries mentioned above. After all, 
the turn is on the explanation of methodology of the selected CGE model 
and the analysis of the data, nevertheless, composition, reliability and 
quality of data. Finally, the results of model calculation will be presented 
and evaluated in a transparent way. The preliminary assumption of the 
research is that a positive growth rate is expectable in case of trade pact 
with developed countries (Japan, Canada, Korea), but it will be a very 
limited impact because of trade distance and the industries (e.g. 
pharmaceuticals) hardly harmonizable regulation. Regarding to EU pacts 
with South American countries, the expectation is a near-zero impact 
indicated by the model, which can be explained particularly by the 
geographical distance and the economic and cultural orientations. 

 
Literature review 
 
The economics of international trade liberalization agreements account on 
potential trade creation and diversion. (More see Palánkai et al., 2014.) In 
addition, for the agreements examined in this study, trade diversion can 
even reduce intra-EU trade by shifting it to transatlantic routes. 
Felbermayr et al. (2013a), too, draws attention to the need for the 
economic mathematical model to analyse the possible scenarios and 
estimate trade effects. The almost exclusively applied methodological 
instrument the CGE model, which is based on a multi-sector model of 
general macroeconomics: the household sector, the government sector, 
the corporate sector. The theoretical model of CGE is explained in the 
following studies: Zalai (1998), Felbermayr et al. (2011), Felbermayr et 
al. (2013b), Baldwin & Francois (1997), Berden et al. (2009), Francois et 
al. (1996), Francois (2013). 

In case of the impact assesment of international trade agreements, the 
essence of CGE models is to assess, through a variety of scenarios, the 
potential macroeconomic effects of trade regulation on growth, investment 
or employment. In Francois's (2013) formulation, the commercial policy 
benefit of the CGE model is to answer “what if?” Questions with an 
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independent variable of different values, with market equilibrium, by 
modeling price, income, and substitution effects. 

CGE models can be used to examine different scenarios based on the 
same or different market preferences, competitive or monopolistic market 
structures, different levels of productivity and trade costs, and of course 
different levels of tariffs. The problem of geographical distance is 
described with the so-called iceberg cost metaphor in the trade models, 
which is used to illustrate how profits or the advantaged of low cost 
'melts' by the increasing transportation distance. Regarding to the 
analysis of trade barriers, it is important to note that trade involves 
numerous costs factors, and only a part of them are linked to government 
controls that can be influenced by economic policy makers. 

The so-called gravity models, which are based on the factors above, can 
determine the industry or product level profitability of trade regarding to 
geographical markets and distances, namely, the natural limits of trade. 
Indirectly, it is possible to determine whether regulation and tariffs really 
restrict the trade or whether international trade flows are limited by 
natural geographical distance and different market preferences or 
structures independently from government control. (For more on the 
gravity model, see Anderson, 1979; Anderson & Wincoop, 2003; 
Bergstrand, 1985.) 

The key element of CGE models is estimation based on elasticity. In 
case of trade forecasts, the most prevalent concepts are price elasticity, 
trade elasticity, cost elasticity of long-distance transportation (or also 
known as the iceberg trade elasticity), tariff cost elasticity. The formula 
explained by Arkolakis et al. (2012) is calculated from the import ratio and 
trade elasticity, and measures well the effect of trade on macroeconomic 
income. This is based on the observation that, under certain conditions, 
an increase in the share of imports correlates to increase in income. 
Armington (1969) took it into account that different geographical areas 
are not perfect substitutes of each other, which is important regarding to 
the geographical, cultural, administrative, and economic distance of 
countries from Hungary, in the current analysis. 

As Aichele et al. (2014) explain the general equilibrium model on the 
effect of trade liberalization examines the relative changes in 
macroeconomic indicators caused by changing trade costs from tariff cuts 
or harmonization of non-tariff regulation. They cited the model of Dekle et 
al. (2008) and Caliendo and Parro (2014) which makes possible to analyse 
different scenarios at the aggregate and sectoral level. It is possible to 
test changes in tariffs, regulation or any other trade related costs (e.g. 
wages). There are several versions of empirically applied CGE models, 
such as: the GTAP (Global Trade, Assistance and Production) model by 
Francois (2013), or the MIRAGE model in Fontagé et al. (2013) study. 

Numerous studies have been carried out on the EU's free trade 
agreement, both from a comprehensive analysis and from the perspective 
of individual industries or product groups. There are few concrete studies 
on the trade agreements with the six countries examined in this study, 
but there are many methodological examples. In this six countries case, 
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basically, the European Commission issued research materials. Lakatos 
and Nilsson (2015) used OLS regression to estimate the extent of EU-
Korea trade increase, but does not include a sectoral analysis. Forizs and 
Nilson (2016) used the CGE model to analyse sector-specific effects across 
the EU, and predict strong trade growth, up to 20-30% for some sectors. 
But it dose not contain estimation for additional GDP. Of course, trade 
growth does not necessary result in an increase of GDP, as both export 
and import is expected to increase significantly, which will offset each 
other’s the income effect. DG-Trade (2018) studies the details of the 
economic partnership agreement with Japan, and then, with CGE model, 
calculates a very low, 0.14% additional GDP growth for the EU. The same 
analysis was carried out by the DG-Trade (2017) study on CETA (Canada) 
and the European Commission (2016) paper about the trade agreement 
with Ecuador and Colombia and Peru. However, they use the CGE model 
only for trade expansion and the latter also for sector output, but do not 
forecast additional GDP growth. 

 
Methodology 
 
In terms of methodology, the study follows a relatively simply, less data-
intensive model solution follows applied by Kutasi, Rezessy and Szijártó 
(2014), which was originally described by Arkolakis et al. (2012). The 
effect of the FTA on real incomes can be calculated with formula worded in 
equation 1, which uses the import-increasing effect and the elasticity of 
imports to variable trading costs (hereinafter: trade elasticities) (Arkolakis 
et al., 2012): 

Ŵ = ^λ 1/ ,     (1) 
where Ŵ indicates the change in real income, ^λ denotes the change in 
the rate of domestic use (which is equal to (1 - import ratio) value), and ε 
is the trade elasticity. The formula above measures well the 
macroeconomic income effect of growth in trade for many models. In any 
case, the increase in the share of imports increases the income, which can 
be explained by the microeconomic and macroeconomic assumptions of 
the models. 

This model can be considered to be a consensus version of the various 
CGE models, which, in the simplest way, yields the same results as the 
multiple models making a high number of assumptions. Despite the 
detailed micro-level analysis of multivariate models, the macroeconomic 
growth effect can be calculated using the formula above. The idea behind 
the widespread applicability is that changes in welfare in each country 
depends only on changes in terms of trade, and on the other hand, 
changes in terms of trade can be deduced from changes in relative 
demand for each product in each country. Using this correlation, it can be 
demonstrated that, the change in real income can be determined by 
domestic use and trade elasticity (Arkolakis et al., 2012) – beside model 
prerequisites. 
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Thus, two types of data are needed to calculate the impact on real 
income: the change in the rate of domestic use and the value of trade 
elasticity. Trade elasticity has been estimated by several studies in 
different ways. As the purpose of this analysis was to quantify changes by 
industries besides the impact on total domestic GDP, that is why elasticity 
is also needed on the resilience of industries. Import prices are not 
properly decomposed in the HCSO database, therefore the industry data 
provided by Francois (2013) were used as a proxy in the model 
calculation. If not all HCSO (TEÁOT) industries were covered by the 
imported calculation, the elasticity of the higher industry aggregate was 
substituted. (E.g. the pharmaceutical industry did not receive a separate 
elasticity indicator, that is why the value of the chemical industry was 
taken into account.) It should be noted that the proxy data was calculated 
for EU-US, but as the study included overseas countries are studied, this 
may be an acceptable approximation between Hungary and the six trade 
partner countries in the analysis. 
 

Table 1. Elasticity by Francois (2013) 
Industry Price elasticity (ε) 

Agriculture, forestry and fishing 4.77 
 
Mining and quarrying 12.13 
food 2.46 
beverages 2.46 
tobacco 2.46 
paper 7.99 
chemical products 5.09 
basic metals 13.91 
fabricated metal products 13.91 
electronic products 9.65 
machinery 9.71 
road transportation vehicle 10 
other vehicle 7.14 
other manufacturing 6.56 
construction 4.21 

Source: Francois (2013) 
 

The analysis imports data about the use by sector from the input-output 
matrix of the Hungarian Central Statistical Office (HCSO). As the most last 
observation in the data set is 2015 at the time of the analysis, the model 
calculates with the data of 2015 in case of import decomposed by country 
and sector, which were imported also from the HCSO database. The study 
examines one scenario which reckons with a 90%  tariff reduction and a 
50% harmonization of non-tariff barriers. 
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Results of model calculation 
 

Table 2.  Impact of trade agreements on growth of Hungarian industrial and 
aggregate output, by CGE model calculation: Canada, Japan, South Korea 

industry by sub-section (TEÁOR) 

price 
elasticity 

(ε)  
EU-Canada 

(CETA) EU-Japan EU-Korea 

Agriculture, forestry and fishing 4.77 -0.00545% -0.00008% -0.00004% 
Mining and quarrying 12.13 -0.06144% -0.00006% -0.00001% 
Manufacture of food products, 
beverages and tobacco products 2.46 -0.00326% -0.00073% -0.00148% 
Manufacture of textiles, apparel, 
leather and related products 5 -0.00169% -0.00627% -0.10775% 
Manufacture of wood and paper 
products, and printing 7.99 -0.00101% -0.00596% -0.00170% 
Manufacture of coke, and refined 
petroleum products 5.09 0.00000% 0.00002% 0.00003% 
Manufacture of chemicals and 
chemical products 5 0.00014% 0.00542% 0.00302% 
Manufacture of pharma-ceuticals, 
medicinal chemical and botanical 
products 5 0.00021% 0.00025% 0.04435% 
Manufacture of rubber and plastics 
products, and other non-metallic 
mineral products 5 0.00028% 0.01007% 0.00334% 
Manufacture of basic metals and 
fabricated metal products, except 
machinery and equipment 13.91 0.00005% 0.00087% 0.00152% 
Manufacture of computer, 
electronic and optical products 5 0.00097% 0.01298% 0.04455% 
Manufacture of electrical 
equipment 9.65 0.00026% 0.00712% 0.00618% 
Manufacture of machinery and 
equipment n.e.c. 9.71 0.00005% 0.00102% 0.00029% 
Manufacture of transport 
equipment 10 0.00068% 0.02080% 0.00163% 
Other manufacturing, and repair 
and installation of machinery and 
equipment 6.56 -0.00003% -0.00008% -0.00004% 
Construction 4.21 0.00000% 0.00000% 0.00000% 
Total production 5 0.00018% 0.00182% 0.00208% 
 

Regarding the effects of the agreement with the three developed 
countries, significant sectoral growth and additional GDP growth are not 
expected in the Hungarian economy, and unsurprisingly, significant 
surpluses can be generated by industries that are the leading sectors of 
the Hungarian economy, such as automotive, chemical/pharmaceutical 
industry and manufacture of electronic products. (Table 2) 
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In the case of emerging Latin American economies, the expected impact 
of sectoral output and additional GDP growth on Hungary is basically zero. 
The model predicts a minimal decrease in the output of traditional 
industries (agriculture, food, textiles), which would not be surprising on 
the basis of comparative advantages, but it can also be considered as zero 
(Table 3). 
 

Table 3. Impact of trade agreements on growth of Hungarian industrial and 
aggregate output, by CGE model calculation: Colombia, Peru, Ecuador 

industry by sub-section 
(TEÁOR) 

price 
elasticity 

(ε) 
EU-

Colombia EU-Peru EU-Ecuador 

Agriculture, forestry and fishing 4.77 -0.00001% -0.00002% -0.00004% 
Mining and quarrying 12.13 0.00000% 0.00000% 0.00000% 
Manufacture of food products, 
beverages and tobacco 
products 2.46 -0.00068% -0.00014% -0.00018% 
Manufacture of textiles, 
apparel, leather and related 
products 5 -0.00001% -0.00047% -0.00003% 
Manufacture of wood and paper 
products, and printing 7.99 -0.00006% 0.00000% 0.00000% 
Manufacture of coke, and 
refined petroleum products 5.09 0.00000% 0.00000% 0.00000% 
Manufacture of chemicals and 
chemical products 5 0.00000% 0.00008% 0.00000% 
Manufacture of pharma-
ceuticals, medicinal chemical 
and botanical products 5 0.00000% 0.00000% 0.00000% 
Manufacture of rubber and 
plastics products, and other 
non-metallic mineral products 5 0.00002% 0.00000% 0.00000% 
Manufacture of basic metals 
and fabricated metal products, 
except machinery and 
equipment 13.91 0.00000% 0.00000% 0.00000% 
Manufacture of computer, 
electronic and optical products 5 0.00000% 0.00000% 0.00000% 
Manufacture of electrical 
equipment 9.65 0.00000% 0.00000% 0.00000% 
Manufacture of machinery and 
equipment n.e.c. 9.71 0.00000% 0.00000% 0.00001% 
Manufacture of transport 
equipment 10 0.00000% 0.00000% 0.00000% 
Other manufacturing, and 
repair and installation of 
machinery and equipment 6.56 0.00000% 0.00000% 0.00000% 
Construction 4.21 0.00000% 0.00000% 0.00000% 
Total production 5 0.00000% 0.00000% 0.00000% 
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Conclusion 
 
The study provided an overview of the methodology for examining the 
impact of EU agreements on the Hungarian economy. Based on the 
methodology of the presented CGE model, the study contained the impact 
assessment of the Hungarian sectoral output and GDP growth originates in 
six trade agreements and economic partnerships in which the European 
Union has contracted or intended to establish pact with overseas 
economies: Canada, Korea, Japan, Colombia, Peru, Ecuador. 

The CGE model calculation shows that no significant effect is expected 
from the certain EU trade pacts themselves for Hungary. In the case of 
Japan, Canada or Korea, which are represented by big transnational 
companies in Hungary, the explanation can be that Hungary has been 
already included into corporate value chains in large volume. However, in 
the case of the three Latin American countries, the low level of sectoral 
relations is also due to the economic, geographical and cultural distance at 
which the EU-agreement can result in some "invisible change" only in 
commodity sectors. 
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