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1. INTRODUCTION

Regional trade agreements (RTA) rise in numbers and popularity from early 1990 and up to 2016,
there are over 300 agreements reported in the World Trade Organization (WTO), alongside with
different economic unions and their developments, regional trade agreements represent an important
vector of international trade development.

Theoretical background on RTAs and economic unions has always been among heavily discussed
topics in economics. RTA can promote the trade among member states, but on expanse on trade among
non-members. Therefore, the benefits and costs joining a RTA rely on structural costs of members.
The expanded theory of economic unions and RTA was Mundell in early 1960 as summaries of
optimal currency area, OCA theory. Viner (1950) suggested that the trade effects applied by trading
agreements are summarized, in ways called trade creation and trade diversion. Trade creation is the
substitution of trade flows generated by regional trade agreement among member states, therefore it
is beneficial to the member countries and the world as a whole. On the other hand, trade diversion
underlines trade flows and trade directions outside of the area on the cost of lower cost from outside
the area. VVarious researches have studied whether regional trade blocs are positive for welfare creation
and economic integration among partners. Generally, the argument is that trade creation and diversion
are important in understanding on RTA and unions formation, hence the welfare effects of RTA
formation and the size of trade creation and diversion is the main issue to investigate. In this study,
the effect of trade creation and diversion is analyzed in EEU using gravity model of trade Appling set
of dummy variables typical for augmented gravity model and essential in EEU such as common
border, and geo distance.

Figure 1 presents RTAs among members and EEU creation, with its historical background.* Eurasian
Economic Union (EEU) is a union of countries located in the former Soviet Union. On May 29, 2014,
in Astana, the original treaty on the formation of EEU was signed between Belarus, Kazakhstan, and
Russia original members of ECU that started its operations on January 1, 2015. Initially, the EEU
consisted of Belarus, Kazakhstan, and Russia on platform of Eurasian customs union. Armenia and
the Kyrgyz Republic joined on January 2, 2015, and August 12, 2015, respectively. The EEU
represents an integrated single market of 182.7 million people and a gross domestic product (GDP) of
over $2.2 trillion US estimated in 2014.
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Figure 1: Evolution of EEU

Source: World Trade Organization, 2016
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Intra-trade volume between the block is lower compared to other unions such as EU, however with
introduction of single market, and common tariffs. Started from 2015 the volume of trade tends to
increase. This study’s objective is to analyze the effect of trade creation in EEU, for whole union in
general providing empirical analyses intra-union trade creation and net trade creation for the union,
which is an estimator for welfare effect analyses. The gravity model is used to estimate impacts of
RTA- association with union, on the trade creation and trade diversion. The paper is organized as
following sections following provide literature review on previous studies, data and methodology,
empirical results and concussions respectably.

2. LITERATURE REVIEW

This section provides a survey over previous studies regarding gravity model, and gravity model
applications on regional trade agreements and trade blocks estimations, such as the effects on trade
flows in economic unions. Further various studies applied various approaches are studied here
including (DeRosa, 1999; Scollay and Gilbert, 2000; Robinson and Thierfelder, 2002; Lloyd and
Maclaren, 2004; Ekanayake et al., 2010). During past recent years gravity model raised in its
popularity due to increase of various economic unions and regional trade agreements. First all gravity
model was applied to estimate trade flows in 1960s. The model was first used by (Tinbergen, 1963)
later in their research Tinbergen (1962) (Linnemann, 1966) define general specifications for gravity
model of trade, alongside gravity model of trade other gravity models start to develop and gain
popularity: such as models of remittances, migration and FDI. Model applications to RTAs started
with Aitken (1973), Bergstrand (1985) and Deardorff (1997) developed partial theoretical fundaments
close to modern days economic theory development, however due to lack of theoretical knowledge
gravity models are criticized, however in respect with interest in regional trade agreements gravity
model become relevant.

In first gravity model was applied to international trade by Tinbergen (1962) and Pdyhtnen (1963)
authors developed the model to determine international trade flows using date of 42 counties, also
together with standard variables, Tinbergen included dummy variables for trade agreements, common
border, colony, etc. the model. Helpman and Krugman (1985) developed a model that successfully
incorporates monopolistic competition of the increasing returns theory into a Heckscher-Ohlin
framework, empirical analyses explaining bilateral trade flows. Koo and Karemera (1991) and Carrillo
and Li (2002) include per capita income variables to express the level of economic development.
Augmented gravity model includes population variables and dummy variables to control for cultural
similarity among trade partners, such as colonial past, language, culture groups etc. Modern Literature
finds that historical links are important determinants of international trade flows. Distance was
introduced by developments of augmented models. Anderson (2011) provided wide range of Gravity
model implications and augmented models using various control variables.

World Trade statistics reports indicate high magnitude and volume of bilateral trade in different
regional groupings such the European Union, Asia-Pacific and North America. Krugman (1980)
suggests that that those regions are naturally attractive welfare groups where partners have proximate
and short on distance, hence it droves to conclusion that continental regional trade agreements are
trade creating due to no distance or short distance between members or sharing common borders.
Frankel et al., (1995) using gravity model on south East Asian and East Asian economies discover
potential trade creation in the regions, but argued that the distance and common border remains most
impactful variable in trade flows determinations. Recent developments Ravishankar and Stack (2014)
presented Gravity model for EU counties predicting potential trade flows for Eastern European
counties. Trade relationship and economic integration was summarized by Vinokurov (2017). Russell
(2017) presented issues in EEU and its trade statistics. Recent studies dedicated to EEU and its trade
relationships, underline trade diverting effects of the union mostly explained by relatively small
volume of intra-block trade and tariff policies in the union.
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Gravity models in EEU focuses on factors regarding regional trade agreements among member states,
since EEU member share lot of common background, such as past Soviet Union states. Existing
literature does not include gravity model analyses, however various authors discus possibility and
prospective of EEU.

3. DATA AND METHODOLOGY

In this paper, an expanded gravity model is used in order to analyze trade directions and impacts in
Eurasian Economic Union (EEU). First Gravity models of trade were developed and introduced to
fundamental economic theory in late 60s. A study by Tinbergen (1962) applied a gravity model to
analyze the variables describing trade flows between two countries. Gravity models have been
adjusted different set of variables explaining factors that could either promote or reduce trade. This
article follows various authors and specifies a gravity model which examines international trade in
Eurasian economic union determined by control variables such as relationship between two member
countries in the union. Meanwhile there are numbers of different studies on standard gravity model
theory this Article focuses on empirical application of an adjusted model on a data sample representing
major international trade flows in a newly formed regional trade agreement and economic union,
therefore the theoretical fundaments of standard gravity models are not discussed in this article.
Following Ekanayake et al. (2010) gravity model is presented as following equations equation (1) is
gravity model without fixed effects and equation (2) is gravity model with year fixed effect.

InX;; = Bg + B1InGDP; + By InGDP; + B3 InPOP; + 4 lnPOP]- + Bs lnDistl-j +
Be orderl-j + B7EEU(]) + BgRTA(both) + BoRTA(I]) + Ujj (1)

InX;; = Bg + B1InGDP; + B InGDP; + B3 InPOP; + f4 lnPOPj + Bx lnDiStl'j +
36 OTdeT'ij + ﬁ7EEU([)+ ﬂBEEU(bOth)-l- ﬁgEEU(]I) +Tij + ul-]-

Where Xij is the exports from country i to country j ; GDPjis the real gross domestic product of country
i; GDPj is the real gross domestic product of country j ; POP;jis the population of country i, POPJ- is
the population of country j ; Distij is the geographical or economic distance between the two countries,

presented as methodology developed by CEPPI ; Border is a dummy variable which takes the value
unity if the two countries share a contiguous border and zero otherwise; dummy variables EEU(I),
EEU(II) and EEU(both) are identifying if country is a member of EEU or part of Regional trade
agreement Eurasian custom union. EEU (I) is a dummy variable which is unity if country i belong to
a Eurasian economic union and country j does not and zero otherwise; EEU(II) is a dummy variable
which is unity if country j belong to a Eurasian economic union and country i does not and zero
otherwise; EEU(both) is a dummy variables that equals 1 if country i and country j are member states
of union and zero otherwise is set of control dummy variables included in equation (2) in order to
capture all year specific fixed effects.

Control variable EEU(both) is factor standing for trade-creation alongside with the control variable
EEU(IT) and measured effects of trade in EEU boosted by regional trade agreement inside the union
and membership to the EEU, a positive sign of the coefficients will indicate of trade creation in EEU
and a positive effect on welfare of member states. Meanwhile variable EEU (I) is measuring level of
trade diversion between member states to non-members, this variable was developed and discussed by
Endoh (1999) Trade diversions variable with positive sign indicates diversion in trade flows for
member states to non-member states.

According to Frankel (1999) GDP is capturing the level of economic development. GDP also captures

trade capacities between importer and exporter countries. The coefficients of GDP variables are
expected to be positive.
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Population variables stand for the size of the countries and expected to have positive signs. According
to Krugman (1991) courtiers with larger population are advantageous in attraction of trade flows-
exports compared to smaller countries and having more productive capacity to increase export levels.
The variable (Distij) is representing economic and geographic distance between paired counties and

expected to be negative, since farther counties are the more expansive cost of trade is. Border is
dummy variable representing contiguity between county pairs and expanded to be positive since a
common border reduces economic and geographic distance and facilities trade by decreasing the cost
of it.

Overall all dummy variables are expected to be positive in their signs. This articles mainly focus on
welfare effects of EEU, therefore variables EEU (II) and EEU(both) are examined and discussed
deeply as policy variables of this model, alongside with EEU(I) with its policy variable capturing level
of trade-diversion in EEU. The dataset for this study includes annual date from 2005 to 2016 and
captures 5 years before ECU creation until 2010 and 6 years after from 2011 to 2016. Our dataset
contains bilateral trade data for 58 countries over a span of 11 years (2005 — 2016). This selection of
countries includes most former republics of the Soviet Union and represents a significant portion of
world trade (around 60 percent of it). Bilateral trade is presented as export values from exporter to
importer countries. As importer counties members of EEU have been taken and paired to set of
exporter counties, therefore there are 5 importer counties paired up with rest 57 export destination
counties. In total, there are 285 individual trade relations (5x57) with over 3000 observations in total.
Although the sample was not selected entirely randomly, I nevertheless believe that the sample
selection provides a fair representation of global trade flows. A full list of countries included in the
sample can be found in appendix (1).

The data on exports for the study period 2005-2016 are from Direction of Trade Statistics database
(DOTS) by IMF. Data on population and GDP are from World Bank’s. Information regarding Distance
and geographical parameters are from CEPII database and calculated by CEPII methodology. {French
Centre d'Etudes Prospectives et d'Informations Internationales (CEPII)}.

4. EMPIRICAL RESULTS AND DISCUSSIONS

Models were estimated independently with no fixed effects and with year specific fixed effects
respectably. Fixed effect regressions are preferable by most authors studding gravity models of trade
and provides relatively unbiased estimates. The models were estimated with annual data for 5 member
states of Eurasian economic union for the period 2005 to 2016. That includes Armenia, Belarus,
Kazakhstan, Kyrgyzstan and Russia. We analyze the trade flows of these 5 countries to a sample of
58 countries. The list of the countries in the full sample is presented in Appendix (1).

The models were estimated using ordinary least squares (OLS) with robust standard errors regressions.
I consider heteroscedasticity, therefore standard errors are generated as robust standard errors to
minimize heteroscedasticity effects. The results are reported in Table (1) for both models with and
without fixed effects. The results present the variable’s behavior is corresponding intuitional
predictions, and the estimated coefficients are statistically significant. The Values or R?is 0.626 and
0.611 for fixed effect and no-fixed effect respectively. The R? values are corresponding similar models
which are valid for cross country analyses and corresponding values from other similar studies
applying gravity models of trade in trade flows analyses. Results are discussed for both models,
however | believe that fixed effect model has more explanatory power therefore it can be viewed as
preferable one.

The coefficients of GDP for both importer and exporter countries are positive in our estimated model
and also significant. This supports initial intuitional theory regarding size of countries. The coefficients
of Population variables are positive in their signs and significant at 5% level.

Distance as it was predicted having significant impact of trade flows with is presented by high
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coefficient of 1.403 and negative in its sign, which implies that counties with higher transportation
cost as well as other distance related factors are negative for international trade flows.

Table 1: Estimated results (OLS)

0.460*** 0.516***

Log(POP) (0.0784) (0.113)

0.898*** 0.949***
Log(GDP;) (0.101) (0.0819)
_ -1.446%** -1.403***
Log(distance) (0.0355) (0.0697)
1.133%* 0.786%**
EEU(II) (0.370) (0.238)

1.834%%* 1.869%**
(0.0490) (0.131)

Contiguous

Observations 3,420 3,420

Robust standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1

Border is a significant variable and has a positive sign this supports hypothesis that neighbor counties
having improved trade relations, reducing their distance and transportation costs.

The dummy variable, EEU(II) with its estimated coefficient, has the expected positive sign and
statistically significant in our model. This variable is expected to measure the degree of trade-creation
effects of the regional trade agreement between members. This variable describes effect of Eurasian
Economic intra-trade block trade creation and measured by [Exp(Bg)- 1] x 100% which is equal to
41%. Variable EEU (1) is positive in its sign and statistically significant with coefficient equal 0.78 it
has big impact on trade flow creation, and measured by [Exp(B7)- 1] x 100% equal to 118 percent.
The variable alongside with EEU (I1) captures effect of trade creation in Eurasian economic union,
therefore positive sign in summary of both variables coefficients indicated intra- trade block and net
trade creation for EEU member states.

Variable EEU(I) is measuring trade diversion from members to non-members this variable has a
negative sign, it’s not statistically significant in model with no fixed, however model with year fixed
effect underlines significance of the variable. Variable EEU(I) captures level of trade diversion in
EEU. Negative sign underlines that EEU is having trade diverting effect; however variable of trade
diversion does not explain wealth crating effect of Economic union but underlines trade diversion from
other more efficient trade directions.

In the summary, all variable representing trade creation in EEU are significant. Overall impact of trade
creation can be presented as following
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OEEU (both) + GEEU(II) > 0 et (3)

The summary of coefficients both for EEU(both) and EEU(II) are positive and close to one, therefore
we can assume positive impact for intra trade creation and net trade creation for EEU. However, EEU
(1) is negative in its value and with high magnitude, therefore control variable of trade-diverting
underlines major trade diverting effects of EEU. Trade diverting effects could be partly explained by
significantly increased tariff rates applied by Armenia, Kyrgyzstan and high level of export tariffs in
general, in this regard export flows were direction from external and more efficient sources to intra-
union direction.

5. SUMMARY AND CONCLUSIONS

The main purpose of this study was to analyze effect of trade creation and trade diversion of regional
trade agreements with the EEU and association to the union. Alongside with policy variables, it can
be underlined that other variables, such as country size measured by GDP and population as well as
common borders are still playing essential role in trade flows determination.

Estimating gravity model in EEU intra-regional trade flows following conclusions can be made.
Firstly, the estimates of gravity model suggest that EEU has been significantly export and import
diverted. This in turn demonstrates how international trade flows are driven into the EEU and mitigate
other potential trade directions which are mostly explained by common tariff rates implemented in
EEU during recent years. On the other hand, EEU also have some positive effects in trade creation of
member states in particular intra-block trade has been increased in the union. A positive trend in intra-
block trade volume demonstrates that the trade has been diverted in exports and imports from extra-
block into-intra block directions. Moreover, CIS region has been always observed as favorable
destination for former Soviet Union republics as a reason of shared historical and cultural ties.
However, with implication of common tariff rates in the EEU, the trade with former trading partners,
but not members of EEU been reduced. Welfare effect of EEU is difficult in the analyses since EEU
countries tend to trade with their main trading partner-the Russian Federation and share little trade
with other member states. Overall the EEU has the potential in attraction of international trade flows
it can be welfare increasing; however, as a newly formed union it has lack of institutional organization
and single market.
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Appendix
Appendix 1: countries included in gravity model
Armenia India Qatar
Argentina Indonesia Romania
Australia Iran, I.R. of Russian Federation
Austria Israel Singapore
Belarus Italy South Africa
Belgium Japan Spain
Brazil Kazakhstan Sweden
Bulgaria Korea, Republic of Switzerland
Canada Kyrgyz Republic Thailand
Chile Lebanon Turkey
China,P.R.: Mainland Malaysia Turkmenistan
Colombia Mexico Ukraine
Czech Republic Mongolia United Arab Emirates
Denmark Morocco United Kingdom
Egypt Netherlands United States
France Nigeria Uruguay
Georgia Norway Uzbekistan
Germany Pakistan Vietnam
Greece Poland
Hungary Portugal
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