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Abstract

Within the framework of integration processes, the trade policies of countries significantly affect the competitiveness
of both a single country and the entire integration association. The article provides the evaluation of impact of the Eurasian
Economic Union on bilateral trade between Kazakhstan and other member countries of the integration bloc. The aim of
the study is to analyze the trade benefits for Kazakhstan after joining the EAEU. The synthetic control method was used.
The method is aimed at assessing the effects of the impact using a small number of cases as an example of modeling their
quantitative indicators in a hypothetical situation where there was no impact. For modeling data from Kazakhstan and 40
donor pool countries for 1995-2018 were collected. Based on the data, a synthetic counterfactual unit, which best resembles
the characteristics of the Kazakhstan, was constructed. As a result of the study, it was determined that bilateral trade flows
of Kazakhstan with the EAEU countries in 2018 would have been 18.5 less if Kazakhstan had not joined the EAEU. Also,
according to a similar method, an assessment of bilateral trade of Kazakhstan with each EAEU country was carried out
separately.

Keywords: Eurasian Economic Union, bilateral trade, integration, synthetic control method, donor pool, counterfactual
unit, treatment.

Eypa3usijiblk 3k0HOMUKAJIBIK 04aKThIH Ka3zakcTaH cayacbiHa dcepi: CHHTETHKAJBIK 0aKblIay dicCiH
KOJI1aHy apKbLIbI dcepai 0aranay

Tyiiin

HHTerpanusuiblK mporecTep aschlHAa eACPAiH cayla casicaThl KEKe eNIIH 1, TYTaC WHTETPAIUSUIBIK OipJICCTIKTIH
ne Oocekere KaOUICTTUIITiHE aiTapibIKTail ocep eremi. Makanana Eypasusuiblk SKOHOMUKANBIK OTaKTEIH KazakctaH MeH
HWHTETPALUSIIBIK OJIOKKa MyIIe Oacka enjiep apachlHIaFrbl €KKAKThI cayjaara ocepi OaramaHagbl. 3epTTEyaiH MaKCaThl —
EADO-ra xiprenneH keiiinri Kasakcran yiriH caynaHblH HaigaceiH tainnay. CHHTETUKAIBIK OaKpLIay 9J1iCi KOJIIaHBUIIBI.
By oztic a3naraH MbIcaiiap/ibl KOJIaHa OTHIPBII, THIIOTETHKAJIBIK JKaF/aiia ocep eTy OoJMaraH Ke3Je Oap/IblH CaH/IbIK
KOPCETKIIITEePiH MOJAETBACY apKpUIbl Oaramayra OarpiTTanmraH. Mogenpaey yiria 1995-2018 sxpuimapra apHaidraH
Kazakcran men 40 moHop enneH aepektep skuHanapl. Ocel MamiMeTTep Herizinae KasakcTaHHBIH cHNaTTamMaliapbliHa ©Te
YKCac CHHTETHKAIBIK KOHTpa(aKIUsUTBIK O1pITiK KYpacTHIPBULAEL. 3epTTey HoTikeciHae erep Kazakctan EADO-ra kipmece,
oublH EADO ennepiMen exixaxTol cayaa arsiHaaps! 2018 sxputel 18,5%-ra a3 60maTeIHBl aHBIKTAIABL. [[om OCHI omicTeme
ootipiamIa Kazakcranubiy EADO-HBIH op elTiIMEH eKIXKAKThI CayAachl )KEKe-)KeKe OarallaH/Ibl.

Tyuinoi co30ep: EypasusiiblK 3KOHOMHKAJIBIK OJIaK, eKDKAKTHI cay/a, WHTErpalns, CHHTETHKAIBIK OaKbuiay oici,

JOHOPIBIK TyJI, KOHTpaaKIUsIIbIK OIpIliK, acep eTy.

Bausinue EBpa3suiickoro 3x0HoMH4eCKOro coro3a Ha TOproeiarw Kazaxcrana: oueHka Bo3jaeiicTBuUs €
HCII0/Ib30BAHMEM METOa CHHTETHYeCKOro KOHTPOJIs

AHHOTALIUSA

B pamMkax uHTErpaIfioHHbBIX IIPOIIECCOB TOPrOBast MOJIUTHKA CTPAH CYNICCTBEHHO BIUSCT HA KOHKYPEHTOCIIOCOOHOCTh
KaK OTICIFHON CTpaHBI, TaK U BCEH MHTETPAIMOHHON accoUWali. B craThe mpoBeneHa olleHKa BiIusHUs EBpasuiickoro
SKOHOMHYECKOTO CO03a Ha JBYCTOPOHHIOID TOPTOBIIO MEXTy KazaxcraHoM W JOpyTHMH CTpaHaMH - YJICHAMHU
HWHTETPAMOHHOTO OJioKa. Llenbio uccneioBaHus SIBIsSCTCS aHAJIU3 TOPTOBBIX BBITOM i KazaxcraHa mocie BCTYIUICHUS
B EADC. bbu1 ucnonb3oBaH METOJI CHHTETHYECKOTO KOHTPOJIL. MeTo/ HalleJIeH Ha OLEHKY MOCIEICTBUN BO3EUCTBUS C
HCIIOTH30BAHNEM HEOOJBIIOTO YHCIA CIy4yaeB B Ka4eCTBE MPUMeEpa MOACTUPOBAHUS MX KOJMYECTBEHHBIX ITOKa3aTeneit
B TUIIOTETHYCCKON CUTYAIUH, KOT/Ia Bo3neiicTBrs He Obuto. [t MonenupoBanus Obutu coOpaHsl ganHble Kasaxcrana u
40 ctpan-moHOpOoB 32 1995-2018 1. Ha ocHOBaHMM 3THX NMAHHBIX OBLTA MOCTPOCHA CHHTETHYECKAs KOHTPQaKTHISCKAs
eMHUIIA, KOTOpas OOJIBIIIE BCETo CX0Ka ¢ XapakTepuctukamu Kazaxcrana. B pesynprare rcciaenoBanus ObIIO yCTaHOBICHO,
YTO JIBYCTOpOHHHE TOprosbele oTokn Kaszaxcrana co crpanamu EADC B 2018 1. Obutn Obl Ha 18,5% MeHbIe, eciau Obl
Kazaxcran He mpucoenunmics 061 kK EADC. Takxke 10 aHAIOTHYHOW METOIUKE, ObLIA MPOBEICHA OIICHKA JIBYCTOPOHHEH
toprosin Kazaxcrana ¢ kaxmaoi crpanoit EADC mo oTiensHOCTH.

Knroueswvie cnosa: EBpazuiickuii 9JKOHOMUYECKHI COI03, IBYCTOPOHHSISI TOPTOBIISI, HHTETPAIIHS, CAHTETUYECKUI METO/T
KOHTPOIIS, ITyJT JOHOPOB, KOHTP(haKTUIeCKast ¢INHUIIA, BO3ICHCTBHE.

Introduction

In the era of globalization, countries are actively
joining integration associations, since integration is
a powerful tool for accelerating the development of
regional economies and increasing competitiveness

in the world market. Integrating countries expect
to improve the functioning of national economies,
take advantage of the economies of scale, reduce
transaction costs, create a favorable foreign policy
environment, a stable environment, and also solve the
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problems of trade policy. In order for the integration
association to work successfully, a combination of a
number of factors is necessary, such as approximately
the same level of socio-economic development, the
growth rate of the GDP of the participating countries;
the geographical proximity and the cultural and
historical community of the countries are also of great
importance.

Almost every country in the world takes part
in one or another integration economic grouping.
According to the degree of strengthening the
interdependence of countries, the following types of
integration associations are distinguished: a free trade
area, a customs union, a common market, an economic
union, and full (economic and political) integration.

The Eurasian Economic Union (EAEU),
founded in 2015, has passed all the above stages of
development. In 1994, President of Kazakhstan N.
Nazarbayev introduced the concept of integration
in the Eurasian space, and also outlined the key
principles and practical steps for its implementation.
In the same year, the presidents of the countries of the
Commonwealth of Independent States (CIS) signed
an agreement on a free trade zone, in 2000 the Treaty
establishing the Eurasian Economic Community
was signed, and in 2010 the Customs Union, which
included Kazakhstan, Russia and Belarus, began to
function, and these countries moved to the next stage
of integration construction — the Common Economic
Space in 2012.

On May 29, 2014, the leaders of Russia, Belarus
and Kazakhstan signed an agreement on the Eurasian
Economic Union, which entered into force on January
1, 2015. The creation of the union takes member
countries to a higher level of integration, which
ensures the freedom of movement of goods, as well as
services, capital and labor, and conducts a coordinated
policy in economic sectors [1].

The main objective of the study is to analyze
the trade benefits for Kazakhstan after joining the
EAEU. The synthetic control method (SCM) used to
do this. The method is aimed at assessing the effects
of the impact (in this case, joining of Kazakhstan
the integration association) using a small number of
cases as an example of modeling their quantitative
indicators in a hypothetical situation where there was
no impact.

The article consists of five sections. Section 2
contains literature review, which examines studies
using the synthetic control method. Section 3 describes
the synthetic control method and data sources. Section
4 presents empirical results, and section 5 highlights
the findings.

Literature Review

Researchers often try to assess the impact of a
particular event or political intervention on a specific
subject (firm, region, country). To do this, we can
use the statistical method that evaluates the effect
of intervention in comparative case studies. The
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synthetic control method (SCM) was developed by
Abadie and Gardeazabal in 2003 and expanded by
Abadie et al. in 2010 [2, 3].

This method is widely used in various fields
of economic science. For example, Abadie and
Gardeazabal evaluated what economic growth in a
Basque Country would have been in the absence of
terrorism. The result of the study showed that after
the outbreak of terrorism, per capita GDP in Basque
Country fell by about 10% compared with a synthetic
control region without terrorism [2].

In a study by Abadie et al. examined the effect of
Proposition 99, a large-scale tobacco control program
that California implemented in 1988. The assessment
showed that after the introduction of this program,
annual per capita cigarette sales in California fell by
26 packs compared to synthetic group of states [3].

Demko et al. used the synthetic control method
to study the impact of bilateral organic equivalence
agreement between the European Union and the
United States. After analyzing 23 US organic product
exports, it was concluded that, after the agreement,
organic product exports to the European Union
increased by 9.1% every quarter [4].

Saia estimated how the UK trade flow with the EU
countries would have changed if they had adopted the
single euro currency. For this, he used data from the
UK and 9 countries that are members of the European
Union and adopted the euro for 1980-2012. As a result
of the study, it was concluded that the total trade flows
between the UK and members of the eurozone would
be 16% higher if the UK adopted the euro [5, 6].

Nwe et al. assessed the impact of a constitutional
referendum on economic growth in Myanmar. For
this, the authors calculated counterfactual GDP per
capita for the period from 2002 to 2013, using data
from developing countries of East and South Asia,
the Pacific Ocean and sub-Saharan Africa as a control
group. As a result, it was determined that the process
of political change in Myanmar had a positive and
significant impact on per capita GDP, but not on
foreign direct investment or per capita trade [7].

In our case, the most interesting are studies aimed
at assessing the impact of integration on country’s
economy. For example, in study by Campos et al.
counterfacts were built for countries that joined the
European Union from 1973 to 2004. Despite significant
differences between countries, the assessment showed
that without European integration, per capita income
would be on average about 10% lower [8].

The synthetic control method is also used to
assess the impact of a potential agreement. For
example, Hosny assessed the impact of Algeria’s late
accession (in 2005) to the Agreement on the Large
Arab Free Trade Area (GAFTA), which was signed
in 1998. The evaluation results showed that Algeria’s
trade with nine GAFTA member countries would have
been much better if Algeria had signed the agreement
in 1998 [9].
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Some studies are aimed at assessing the
counterfact situation in the country using synthetic
controls in the absence of intervention. Then the
counterfactual shows what the result would have been
in the country if the intervention had not occurred. For
example, in the paper of Aytug et al. the result of the
assessment showed that if a customs union between
Turkey and the European Union had not been created
in 1995, Turkey’s exports to the EU and per capita
GDP in 2013 would have been 38 and 13 percent less,
respectively [10].

Also, the synthetic control method allows us to
evaluate not only the quantitative change in trade
under the influence of integration processes, but
also the qualitative indicators of the trade structure.
Gabrielczak and Serwach have empirically proven
that after joining the EU, the complexity of exported
goods in Slovakia increased due to an increase in
foreign direct investment flows [11]. Stojcic et al.
concluded that accession to the EU increased the
quality of exports and the share of high-tech industries
in its structure in all EU countries [12].

Methodology and Data

Differently from previous literature, in this
empirical exercise, we use non-parametric estimates
to control for possible biases due to the non-linearity-
with-self-selection problem linked to the use of log-
linear gravity equations. Specifically, since we are
interested in evaluating the specific impact of EAEU

Table 1 — Description of variables
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partnership on the bilateral trade of each specific
partner country, we apply a SCM.

The synthetic control method is a statistical
method used to evaluate the effect of an intervention in
comparative case studies. It involves the construction
of'a weighted combination of groups used as controls,
to which the treatment group is compared.

Since in this case, we are aware that the source
of self-selection is proness to trade, as in [13, 14], we
take here advantage of the theoretical underpinnings
of the gravity equation to remove self-selection.
Specifically, to build up a sound counterfactual we
model the synthetic cohort by using the standard
gravity variables, that is the size of trading economies
as measured by their GDP values, and trade frictions
as measured by their bilateral geographical distance.
The model is also supplemented by additional factors
that are considered important for explaining the trade.
In our case, the gravitational model of trade has the
following form:

InBT;j; = InGDP,j, + InDist;; + InPOP; + Lang + £, (1)

Two samples are considered: in the first
example bilateral trade between Kazakhstan
and the four other countries participating in the
association (Russia, Belarus, Armenia, Kyrgyzstan)
is estimated, in the second sample, bilateral trade
between pairs of countries is evaluated: Kazakhstan-
Russia, Kazakhstan-Belarus, Kazakhstan-Armenia,
Kazakhstan-Kyrgyzstan.

Variables 1% sample 2" sample
I logarithm of bilateral trade between and countries, where bilateral trade between and countries,
nBTije — EAEU member-countries except Kazakhstan (Russia, | where — Russia, Belarus, Armenia, Kyrgyz-
Belarus, Armenia, Kyrgyzstan) stan separately
logarithm of aggregate GDP of country and average GDP | logarithm of aggregate GDP of and coun-
InGDP;j, of countries, where — EAEU member-countries except tries, where — Russia, Belarus, Armenia,
Kazakhstan (Russia, Belarus, Armenia, Kyrgyzstan) Kyrgyzstan separately
InDi logarithm of average distance between and countries based | logarithm of distance between and coun-
nDistij | on the location of capital cities, where — EAEU member- | tries based on the location of capital cities,
countries except Kazakhstan (Russia, Belarus, Armenia, |where — Russia, Belarus, Armenia, Kyrgyz-
Kyrgyzstan) stan separately
InPOP: logarithm of country’s population logarithm of country’s population
l
dummy variable that takes the value 1 if 20% of population | dummy variable that takes the value 1 if
Lang in and even in one of countries speak on one language, and 0| 20% of population in and countries speak
on one language. and 0 otherwise, where
otherwise, where — EAEU member-countries except — Russia, Belarus, Armenia, Kyrgyzstan
Kazakhstan (Russia, Belarus, Armenia, Kyrgyzstan) separately
&ijt error term error term
Note — compiled by authors

The next stage of the analysis is the use of
the synthetic control method for the constructed
gravitational model.

Let be the outcome (bilateral trade) that would
be observed for country (Kazakhstan) at time in the

absence of the intervention (membership in the EAEU)
for units and time periods Let be the intervention
period, where . Let be the outcome observed for
country at time when the country is exposed to
the intervention between periods and . Then, the

53



Bolat M. Mukhamediyev, Zhansaya S. Temerbulatova, Guliya K.Ilyashova /

treatment effect (the impact of the intervention) for
country can be defined as . However, is observed and
1s not observed between and . Thus, , which is the
counterfactual, must be estimated to find the impact
of the intervention.

Abadie et al. show how to identify the treatment
effect, , using the following model for potential
outcomes [3]:

Yig =0t +Zi0p + Aty + &3t ()

Yi =6 + Tir + Z;0; + At + i, 3)

where Z is a vector of relevant observed covariates
(either time-varying or time-invariant) that are not
affected by the intervention, Q a vector of parameters,
/4,an unknown common factor, 4 a country-specific
unobservable, ¢, a transitory shock with a zero mean,
and r,a dummy variable that takes the value 1 for the
treated unit, and 0 otherwise.

Suppose that the first country (Kazakhstan), i =
1, receives the treatment (membership in the EAEU)
and the remaining J countries, i = 2,..., J+1, do not.

The proposed data-driven approach is to approximate
Yig by a weighted average of Yl%, taking into
account the covariates
period, ¢ < T, such that:

Z for the pre-intervention

J+1 (4)
Yie = Z Wi*Yit,
i=2
J+1
7, = Z wi'Z,, ()
i=2
J+1

where the weights, w, satisfy Zwi =1 and w>0.

i=2
These two assumptions for the weights make sure that
there is no extrapolation of outcomes from the model.

Finally, the treatment effect can be estimated using:
J+1

'fl\t=Y1t—Zwi*Yit fort=Ty+1,..,T. (6)

i=2

The main idea here is that the synthetic control
imitates the counterfactual of the treated country
that would have been observed in the absence of the
intervention using the weighted average of all control
countries. For the optimal choice of W*, consider
X=(,Y,...Y(,,) tobethe vector of pre-intervention
characteristics for country i = 1, and X 0=(Zj, Yj ¢ 10
) to be the matrix of the same characteristics for the
control units j € [2,j+1]. Then the vector W* is
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chosen to minimize the distance between X, and X W,
following:

minllXy = XoWll, = min V(0 = X W)V = XoW),  (7)

J+1
s.tw;=20fori=2,..,]+1and ZW’:L ®)
i=2
where Vis a kxk symmetric and positive semi-definite
matrix, which measures the relative importance
of the pre-intervention characteristics included in
X. Thus, W is a function of the elements of J. The
minimization problem above provides a solution
for W* (V*) that minimizes the pre-intervention
Root Mean Square Prediction Error (RMSPE) of the
outcome over the control period. Thus, the accuracy
of the approximation depends on the minimization
problem, which is satisfied with a lower RMSPE.
In other words, the SCM estimates the unobserved
counterfactual as a weighted average of the outcomes
of the control countries, with weights chosen to
approximate the pre-intervention characteristics of
the affected country [15].

When choosing control countries, Gardeazabal
proposed limiting the set of potential control countries
—the donor pool, creating a selection criterion [16]. In
our case, 40 donor pool countries were selected that
meet the following criteria:

1. Countries must be located on the Eurasian
continent

2. Countries should not be members of the CIS,
as there is also a free trade agreement between the CIS
countries.

3. Availability of data on exports / imports, GDP
and population since 1995.

The analysis is based on a panel dataset span-
ning 41 countries over the period 1995-2018 at
an annual frequency. The time period thus has a
sufficient coverage before and after the inception
of the EAEU for an empirical analysis. The global
dataset provides a rich basis to form a donor pool
for the weight-selection procedure in the synthetic
control estimation. Data on trade flows over the
period of interest have been obtained from the
International Monetary Fund, Direction of Trade
Statistics (IMF DOTS) database [17]. GDP and
Population data were taken from World Develop-
ment Indicators of World Bank [18]. Common
language and distance variables are obtained from
the CEPII Gravity Database [19]. The summary
statistics are available in the Table 2.
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InDist and Lang) are also calculated, using the
weights for each control country.

Variable [ Obs | Mean | Std. Dev | Min Max As evident from Table 4, the gaps between
InBT [ 984 | 8.05 1.571 1.787 | 11.649 actual and synthetic outcomes and the characteristic
InGDP | 984 | 13.2 1.052 10.894 | 16.458 variables are quite small.
InPOP | 984 | 16.561 1.718 12.497 | 21.055
InDist | 984 [ 8.003 0.399 7.448 | 8.932 Table 4 — Predictor Balance
Lang | 984 | 0.049 0.216 0 1
Note — compiled by authors Variable Actual Synthetic
o InGDP 12.06 12.881
Results and DlscuSSIOn nPOP 16.54 16.553
This section presents the results of the assessment -
of bilateral trade between Kazakhstan and other InDist 7.67 7.699
EAEU countries in aggregate (KAZ-EAEU), then Lang ! 0
with each country separately (KAZ-RUS, KAZ-BLR, InBT(2009) 9.501 9.535
KAZ-ARM, KAZ-KGZ). Evaluation was performed InBT(2005) 9.224 9.21
using synth command in STATA. InBT(2000) 8.392
Although the EAEU was founded in 2014 8.376
and entered into force in 2015, in the first analysis InBT(1995) | 8.413 8.334
(KAZ-EAEU) treatment period was selected as Note — compiled by authors

2010, since in this year customs union was created
between Kazakhstan and two main partners — Russia
and Belarus. In the second analysis, which assesses
the bilateral trade of Kazakhstan with each EAEU
country separately, different years were selected as
the treatment period (KAZ-RUS, KAZ-BLR —2010;
KAZ-ARM, KAZ-KGZ — 2015), since Kyrgyzstan
and Armenia joined the integration association only
in 2015.

Table 3 — Synthetic control group composition in KAZ-
EAEU analysis

Country Weight
Hungary 0.487
Germany 0.254
Lithuania 0.139
Romania 0.065
Finland 0.029
Bulgaria 0.027
Note — compiled by authors

Table 3 reports the list of potential counterfac-
tual units for KAZ-EAEU, together with the
corresponding average weights obtained using the
synthetic algorithm, where weights are chosen so that
the synthetic counterfactual unit best resembles the
characteristics of the corresponding unit in question
during the period 1995-2009. These weights for
those control countries are obtained as a result of the
minimization problem described in equations 7 and 8.

Following the minimization process, not only
Kazakhstan’s synthetic bilateral trade but also
synthetic characteristic variables (InGDP, InPOP,

T T T T T T
1995 2000 2005 2010 2015 2020

‘— Kazakhstan ————- synthetic Kazakhstan ‘

Figure 1 — Synthetic counterfactual result
for KAZ-EAEU

Figure 1 plots the evolution of the bilateral
trade of the KAZ-EAEU and of the synthetic units
over the period 1995-2018. The solid lines display
actual bilateral flows between the Kazakhstan and its
partners from EAEU, while the dashed lines repre-
sent the average value of bilateral flows obtained
from 6 synthetic counterfactuals, which were selected
from 40 donor pool countries. The vertical dash
line denotes the treatment year.

In the case of the pre-treatment period 1995—
2009, the synthetic counterfactuals provide a good
approximation of the units, and the synthetic (dashed
line) and actual bilateral flows (solid line) behave
very similarly. After the treatment period, the series
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labelled ‘synthetic Kazakhstan’ shows what the
estimated Kazakhstan’s bilateral trade with the
EAEU countries would have been if the EAEU had
not been established. From the figure, it is clear that
the realized bilateral trade is higher than the synthetic
one for most years, especially after 2012. This result
suggests that bilateral trade between Kazakhstan
and EAEU countries would have been lower without
the formation of the EAEU.

In order to calculate the quantitative value
of the impact of integration on the bilateral
trade of Kazakhstan with the EAEU member
countries, we used non-log data (Figure 2).

L L

BT
10000 15000 20000 25000

5000
|

0
1

T T T t T T
1995 2000 2005 2010 2015 2020

Kazakhstan =—----- synthetic Kazakhstan |

Figure 2 — Synthetic counterfactual result for KAZ-
EAEU using non-log data

KAZ-RUS

10
|

InBT
95
L

85
L

T T T t T T
1995 2000 2005 2010 2015 2020
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— Kazakhstan ———-—- synthetic Kazakhstan
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As a result, we can see on the graph that if
Kazakhstan had not entered into integration, then
in 2018 bilateral trade between Kazakhstan and the
EAEU countries would have been $ 15,000 million,
instead of the actual $ 18,395 million, that is, 18.5%
less.

We repeated the minimization process of
both the outcome and characteristic variables in
order to estimate change in bilateral trade between
Kazakhstan and each country-member of EAEU
separately.

Figure 3 summarizes the results of the synthetic
counterfactual analysis for bilateral trade between
Kazakhstan and each country of EAEU.

Figure 3 shows that the impact of the Eurasian
Economic Union on bilateral trade between
Kazakhstan and other countries varies significantly.
On the one hand, we can observe an improvement in
bilateral trade Kazakhstan with Russia and Belarus
compared to the counterfact scenario without
integration. Moreover, on the assumption of the root
mean squared prediction error (RMSPRE) (for KAZ-
RUS - 0.065; KAZ-BLR - 0.176) and placebo tests
(see below), the results are robust and statistically
significant. Table 5 also shows the difference between
the estimates of the actual and synthetic groups
variables. It should be noted that pre-treatment
outcomes for KAZ-RUS and KAZ-BLR fit well and
close to zero.

InBT

T T T t T T
1995 2000 2005 2010 2015 2020
e

— Kazakhstan ————- synthetic Kazakhstan

Figure 3 (1) — Synthetic counterfactual result for KAZ-RUS, KAZ-BLR, KAZ-ARM, KAZ-KGZ
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KAZ-ARM

T T T T t T
1995 2000 2005 2010 2015 2020
yea

Kazakhstan —-—--—- synthetic Kazakhstan
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KAZ-KGZ

InBT

T T T T + T
1995 2000 2005 2010 2015 2020
ye:

Kazakhstan ----- synthetic Kazakhstan

Figure 3 (2)— Synthetic counterfactual result for KAZ-RUS, KAZ-BLR, KAZ-ARM, KAZ-KGZ

Table 5 — Difference between actual and synthetic: Kazakhstan and EAEU member-countries (1995-2009 for Russia
and Belarus; 1995-2014 for Armenia and Kyrgyzstan)

Variables Countries Russia Belarus Armenia Kyrgyzstan
InBT(2014) - - 0.0004 0.042
InBT(2009) 0.009 -0.064 0.175 -0.003
InBT(2005) 0.008 0.034 0.92 0.287
InBT(2000) 0.008 0.075 -0.001 -0.3
InBT(1995) 0.009 0.247 0.576 0.0007
InGDP -0.73 -0.547 -1.117 -3.52
InPOP -0.566 0.054 0.001 -3.073
InDist 0.008 1.431 0.039 -1.377
Lang 1 0 0 0
Note — compiled by authors

However, for trade between KAZ-ARM, KAZ-
KGZ country pairs, the Eurasian Economic Union
did not show significant positive effects.
Simultaneously with the join of Armenia and
Kyrgyzstan into an integration association, there was
a sharp deterioration in macroeconomic conditions
in the Eurasian bloc. This is due to the spasmodic
volatility of exchange rates and the devaluation of
the currency of almost all EAEU countries. Also,
given Russia’s economic dominance in the EAEU,
the country’s economic recession under the influence
of sanctions imposed against Russia caused a number
of negative secondary effects for the remaining
countries of the association and contributed to the
deterioration of trade in general and intra-unit trade
in particular.

Table 6 reports the list of potential counterfac-
tual units for KAZ-RUS, KAZ-BLR, KAZ-
ARM, KAZ-KGZ country pairs, together with the
corresponding average weights obtained using the
synthetic algorithm, where weights are chosen so
that the synthetic counterfactual unit best resembles
the characteristics of the corresponding unit in
question during the period 1995-2009 for KAZ-
RUS, KAZ-BLR and 1995-2014 for KAZ-ARM,
KAZ-KGZ.
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Table 6 — Synthetic control group composition in KAZ-RUS, KAZ-BLR, KAZ-ARM, KAZ-KGZ analyzes

KAZ-RUS KAZ-BLR KAZ-ARM KAZ-KGZ

Country Weight Country Weight Country Weight Country Weight
Italy 0.373 Slovak 0.37 Greece 0.47 China 0.512
Czech Republic 0.289 Republic Netherlands 0.237 Germany 0.335
Romania Poland 0.239 Pakistan 0.184 Turkey 0.141
Korea 0.108 Lithuania 0.197 Estonia 0.109 India 0.012
Germany 0.086 India 0.106
Singapore 0.08 Bulgaria 0.084
Bulgaria 0.042 Pakistan 0.004

0.21
Note — Compiled by authors

Robustness and placebo exercises

To assess the significance of our estimates, we
conduct a series of placebo studies as described in
the work of Abadie et al. by iteratively applying the
synthetic control method used to estimate the effect
of create EAEU in Kazakhstan to every other country
in the donor pool [3]. In each iteration we reassign
in our data of bilateral trade to one of the 40 control
countries, shifting Kazakhstan to the donor pool. That
is, we proceed as if one of the states in the donor
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pool would have joined to the integration association
instead of Kazakhstan. We then compute the estimated
effect associated with each placebo run. This iterative
procedure provides us with a distribution of estimated
gaps for the states where no intervention took place.

Figure 3 displays the results for the placebo
test. The gray lines represent the gap associated with
each of the 40 runs of the test. That is, the gray lines
show the difference in bilateral trade between each
country in the donor pool and its respective synthetic
version. The black line denotes the gap estimated for
Kazakhstan.
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Figure 4 — Placebo test results

As Figure 4 indicates, the synthetic method
provides a good fit for bilateral trade between
KAZ-EAEU and KAZ-RUS country pairs. The pre-
intervention root mean squared prediction error
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(RMSPE) in KAZ-EAEU and KAZ-RUS (the average
of the squared discrepancies between bilateral trade of
Kazakhstan with all EAEU countries together, Russia
separately and in its synthetic counterpart during the
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period 1995-2009) is 0.084 and 0.065 respectively. It
should also be noted here that the black lines in the
graphs of KAZ-EAEU and KAZ-RUS are almost the
same. This suggests that the Russia is main trading
partner of Kazakhstan among all EAEU countries and
has the greatest impact.

The impact of Eurasian economic union on KAZ-
BLR country pair is less clear, and KAZ-ARM and
KAZ-KGZ results are plagued by relatively high
pre-intervention RMSPE indicating difficulties in
identifying a synthetic control group to closely mimic
the volatile trade dynamics.
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As a next robustness check, we run two in-time
placebo tests as in the article of Barone [20], in which
the donor pool remains fixed, the treated unit is always
Kazakhstan, but the treatment year is changed. The
fake treatment years are 2000 and 2005, chosen in the
center of the 1995-2009 interval (Figure 5).

Figure 5 shows that both graphs are identical
with the original version, where the treatment year
is 2010, and no significant divergence is observed
before 2010, thus further corroborating our claim on
the positive impact of integration on the bilateral trade
of Kazakhstan with the EAEU countries.

treatment year = 2005
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Figure 5 — Robustness checks: in-time placebo

Conclusion

Evaluation of the effectiveness of the functioning
of the integration association is extremely important
for the participating countries. In view of the fact
that the creation of integration primarily involves
the abolition of customs tariffs and trade barriers,
the expansion of trade and the market, the effect of
integration should be assessed by analyzing changes
in trade flows between the participating countries.

In this article, we used the synthetic control
method to assess the bilateral trade of Kazakhstan
with other EAEU members. Using panel data of
bilateral trade, GDP and other gravity variables for
Kazakhstan and 40 donor pool countries for 1995-
2018, a counterfactual group was constructed, it
allowed us to estimate bilateral trade flows that would
have been between Kazakhstan and other countries
of the integration bloc if Kazakhstan had not join the
Eurasian Economic Union. Our results show that trade
flows between Kazakhstan and the EAEU countries
would have been approximately 18.5% lower without
the creation of an integration bloc.

Despite  numerous  macroeconomic  and
geopolitical problems, such as the collapse of world
oil prices, currency devaluation, sanctions faced by
the EAEU countries in 2015-2016, the study showed
the positive impact of integration on trade flows
between the participating countries.

From this we can conclude that the EAEU is
able to both maintain the position of member states in
difficult economic situations, and help in the transition
to a more competitive country, contributing to the
development of the business environment to facilitate
foreign direct investment and participation in global
value chains.
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