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EFFECT OF UKRAINE'’S EXCHANGE RATE
DEVALUATION ON TRADE WITH THE EU

This article examines the relationship between exchange rate changes and export
development within the context of the free trade agreement (DCFTA) between Ukraine
and the EU. It argues that the effects of the exchange rate may be a greater influence
than the FTA regime itself. After examining current theory and definitions, the article
looks at difference measures of exchange rate, nominal, variations of the real exchange,
exchange rate volatility and equilibrium exchange rate to identify causal links to
Ukraine’s trade before and after the DCFTA. It shows that there is a positive causal
relationship between the real exchange rate and exports with devaluations during
implementation had a significant impact on Ukraine’s exports, and this effect is greatest
on those products that benefited from better access under the FTA.
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Xennaep M. Bnuanue desanveayuu 00MeHH020 Kypca YKpauHvl HA MOP206.110
¢ EC. B cmamve paccmompeHna 83auMocesasb MexHcoy U3MeHeHUueM 8ail0mHo20 Kypca U
paseumuem 3KCHOpMA 6 KOHmeKcme coziauienus o c80600nou mopeosie (YB3CT)
meaxncdy Vrpaunoii u EC. Bantomuwiil Kypc modicem umems Oovbuiee GIusHUe, YeM CAM
peocum 3CT. Yuumvigas cospementvie meopuu U OnpeoenreHus, 8 cmamve npoaHaii-
3UPOBAHLL  PA3IUYHBIE NOOX00bl K ONPEeOeleHur0 O0OMEeHHO20 Kypcd, HOMUHATbHAS
CMOUMOCTb, 8aApUAYUU  DeabHO20 00MeHd, USMEHYUBOCHb BANIOMHO20 Kypcd U
PABHOBECHBLL OOMEHHLIL KYPC O GbIAGLEHUS NPUYUHHO-CIEOCTNEECHHbIX C653€el ¢
mopeosnei  Yxpaunvt 00 u nocre YB3CT. Omo ceudemenvcmeyem o0 HaAuuuu
HOAOACUMENLHOU NPUYUHHO-CAEOCTNBEHHOU CEA3U MENHCOY PEANbHBIM OOMEHHBIM KYPCOM U
9KCNOPMOM C Oesdlb8ayueli 80 6peMs GHeOPEeHUs, YMO CYUWECMBEHHO NOGIUAN0 HA
akcnopm Yxpaumeli, u smom s¢ghexm senaemcs KpynHeuwium Oas mex mMoseapos,
Komopule noayuunu npeumyujecmeo om ayuueeo oocmyna k 3CT.

Kniouesvie crnoea: mmbepanuzanys TOProBiv, YIITyONeHHAs W BCEOOBEMITIOIIAS
30Ha CBOOOJHOH TOPrOBIH, KOHOMHUYECKUH POCT, PETyIHPOBaHHE BaJOTHI, PEKUM
BAJIIOTHOT'O KyPCa, 3KCIIOPT, JIbI'OTHBIE TOPTOBBIC COTMIAIICHUSL.

Background. The economic integration of Ukraine with the EU
under the AA/DCFTA seeks to provide open market entry and legislative
alignment to the Single European Market through improved market access
(gradually eliminating tariffs) and regulatory alignment (Ukraine adopting
EU business regulations so that there is no difference in applied regulations
for a Ukrainian business whether the product is sold in Ukraine or in the
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EU). However, the AA/DCFTA does not address exchange rate stability
whereby rates are linked so that it creates improved trade opportunities
throughelimination of transaction costs and exchange rate uncertainty and
increase in price transparency.Greater exchange rate stability should result
in lower transaction costs and price transparency that reduce costs and
thereby enhance competition and increase international competitiveness of
enterprises leading to greater trade.

Moreover, in the absence of exchange rate linkages in the agreement,
the relative value of the exchange rate between EU and Ukraine could
affect trade and potentially negate any of the benefits derived from market
access improvements. Overvalued currencies make imports relatively cheaper
and exports relatively expensive encouraging imports and discouraging
exports. Therefore, devaluation of a national currency would lead to a
reversal of the situation and balanced trade.

The object of this Paper is to understand how the exchange rate
between the UAH and the euro affected exports to the EU under the
DCFTA and constrained or enhanced performance: whether at a nominal
level, real exchange rate, exchange rate uncertainty and/or real exchange
rate misalignment. In addition, do these effects affect different groups of
Ukraine’s exports in different ways and how much of Ukraine’s export
performance to the EU post DCFTA is affected by exchange rate changes.
This is not only interesting within the context of the DCFTA policy itself,
but also in terms of the Central Bank of Ukraine’s policy of controlled
liberalisation from dollar tracking in the post DCFTA period.

Analysis of recent research and publications. Although Ukraine’s
exchange rate has been studied in recent years in terms of the wider impact
on the economy and a more broader discussion on the method of
management of the exchange rate itself, for example see [1-5], very little
analysis of the impact of Ukraine’s exchange rate on trade specifically has
been undertaken. Prior to 2014, both practical and theoretical literature
focused on the effects of artificially maintaining the exchange rate such as
Vorobyov [6] who used PPP method of real exchange rate to show that the
UAH was overvalued and adversely affected the macro-economic funda-
mentals, including trade balance but concluded that although devaluation
was necessary, social consequences may lead to further supporting
currencies rather than devaluing (as in the case of Argentina and Brazil) and
therefore, there is a need to study the wider effects of devaluation first
before embarking on such policies.

After the devaluations experienced in Ukraine from 2014, scientific
study in Ukraine also examined the effects of the volatility and fluctuations
of the exchange rate on the wider economy. Didur et al [7] examines the
causes of instability in the UAH exchange rate and postulates that this
instability increases uncertainty and risk for business and therefore
recommends control of the currency (managed floating) but provides no
analysis of real effects.
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Gorraya [8] showed using presentation of data and correlations, that
unpredictable exchange rate fluctuations can be extremely negative on the
national economy, causing inflation, growth risks of international trade and
investment attraction, exacerbation of currency risk in the banking sector
and currency speculation.

However, these studies have largely examinedthe theoretical frame-
work and/or observations of trends,for determining the effects of exchange
rate devaluations and volatility on exports. Thesedo not explicitly examine
the effects of the exchange rate on the effectiveness exports and especially
under the DCFTA provisions, so a broader analysis of literature on
exchange rate effects on trade is needed.

Within the EU, Monetary Union extends to a common currency and
creates one of the most advance and integrated monetary unions in the
world. The trade effects of the Eurozone monetary union have been studied
and have been shown to have had a mostly positive effect on EU trade.
Early estimations from Micco et al. [9] found 5-10 % increase in bilateral
trade but later studies for example, Bun and Klaassen [10] suggests only a
3 % increase in trade.

However, Johnson argues [11] that devaluations can only be
effective if there are real devaluations; that is, if the relative price of
tradeables is devalued. Johnson examined the effect on the economy, in
terms of tradable (imports/exports) and non-tradeables (domestic production
and consumption). He concluded that a large real devaluation could cause a
nominal increase in exports and decrease in imports.

Kreinin [12] examines the «pass through» effects of real exchange
rate changes on import and export prices and then the consequent impact on
import and export volumes. The methodology applied by Kreinin is that of
a «control» country approach’ whereby the «passthrough» effect is the
difference between the changes in price that actually has taken place in the
country investigated and the hypothetical change that would have occurred
in the absence of exchange rate devaluations (measured by a set of control
countries where no exchange rate change occurred). The results of this
study showed that devaluations caused a significant effect on volumes of
trade in 3 of the 6 countries investigated. For example, a 10 % devaluation
(with 100 % pass through to export prices) in the US, generated a 17 %
increase in exports (equivalent to an estimated foreign demand elasticity for
US exports of 1.7). implied foreign demand elasticities for Japanese and
Canadian exports were 1.1 and 2.3 respectively.Bhagwat and Onitsuka [13]
examined 22 nominal devaluations in 19 countries. Growth rates and
market shares before and after the devaluation showed that most countries
experienced an increase in export growth over a three-year period with even
better results from an analysis of individual commodities.

Yandle and Ridler [14] developed a simplified model of world
markets for commodities from developing countries to assess the impact of
exchange rate changes on export growth and suggests that export responses
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to devaluation’s is likely to be insignificant due to export supply rigidity
such as low opportunity costs for capital, labour, land and technology which
limits supply responses.Little et al [15] examined 18 countries and showed
that there is no impact of real devaluations on traditional agricultural and
mineral exports. However, there was a marked improvement in exports of
non-traditional/manufactured products as a result of real exchange rate
devaluations.

The aim of the article is to investigate the impact of Ukraine’s
currency devaluation on exports to the EU under the DCFTA to see the
extent of the impact on change in trade due to devaluation as opposed to
improved DCFTA market access conditions.

Materials and methods. Methods of analysis and synthesis, method
of statistical analysis and OLS regression modelling are used in the article.
The research based on export data from the European Union at a product
level, the World Bank Indicators on Exchange rate and the European
Union-Ukraine Association Agreement text.

Results. In the review of scientific literature, different measures of
real exchange rate and the use of different measures has be shown to affect
the results including Fleissig and Grennes’s[16]; Sadoulet and Janvry [17]
and Vries [18]. These have shown that different calculations of a countries’
real exchange rate can lead to significantly different results. In many cases
the direction of the change in real exchange rate has been shown to be
opposite using differing indices, as well as differing definitions. Therefore,
several authors have adopted an alternative examination of exchange rate as
a policy by studying the equilibrium real exchange rate at the impact of
misalignment and realignment on international trade. One of the first
studies on misalignment of the real exchange rate was conducted by
Edwards [19] who conclude that «disequilibrium in the real exchange rate
can reduce economic efficiency, misallocate resources, undermine the
agricultural sector and increase capital flight". Misalignment theory states
that if the real exchange rate is overvalued, then imports will be cheaper
and exports more expensive, encouraging imports at the expense of local
production and discouraging exports and a reallocation of resources to
domestic industries. Although a devaluation from equilibrium should still
theoretically cause an increase in exports and a decrease in imports, in
developing countries, there is generally a minimum level of imports
required of essential items not produced locally. In addition, exporters
would be encouraged to stop exporting and produce import substituting
products which are attracting higher prices. Thus, a country should aim for
a policy of equilibrium real exchange in order to encourage export
development.

Edwards used simple regressions of exchange rate misalignment to
model the impact on growth of GDP on 12 countries. This showed that
countries with large and persistent real exchange rate misalignment
experienced poor economic performance relative to those with real
exchange rates close to the equilibrium value.
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In order to estimate the extent of misalignment of the real exchange
rate, the difference between the equilibrium real exchange rate and the
current real exchange rate is measured. This can be used using an elasticity
approach to calculate the misalignment. The level of exports and imports
generated with the Equilibrium Real Exchange Rate (ERER) can be
determined through the movement from the real exchange along the supply
and demand curves(Supply and Demand Movements to Equilibrium Real
Exchange Rate):

(T ) )

where ¢f is the export elasticity.

M-Q ERER - RER
- '3""‘[ RER }

where ¢), is the import elasticity.

According to Sadoulet and Janvry [20] an «acceptable or
sustainable» level of trade deficit will generate the equilibrium real
exchange rate. Therefore, £ and M~ (the level of imports and exports for a
sustainable trade deficit). Substituting E* and M in the above equations for
0O, and combining the simultaneous equations the following equation is
produced (Calculating Real Exchange Rate):

(M — M) — (E— %) = (8p.E — sy M) (o BER |, (2)

Sin*ce, M- E *is the actual deficit (D) and M —E is the acceptable
deficit (D ), D and D can be substituted and the equation solved for ERER
as follows (Equilibrium Real Exchange Rate Estimation):

ERER = RER [1 + ﬁ] (3)

Once an acceptable level of deficit has been determined, which
according to Sadoulet and Janvry, is two per cent of GDP, the equilibrium
real exchange rate can be calculated.

Based on the theoretical framework of the effect of the exchange rate
(deliberate policy or not) this chapter explores whether the change in value
of the Ukrainian hryvnia affected exports to the EU, did exchange rate
uncertainty play any role and/or did the relative over or undervaluation of
UAH) constrain or otherwise impact trade with EU under the DCFTA.

The economic literature demonstrated that devaluations can only be
effective if there are real devaluations, that is, if the relative price of
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tradeables is devalued, if there were in fact no «real» devaluations, this
could explain why there are positive correlations between the nominal
Euro/UAH rate and some of the groups of Ukraine’s exports to the EU.

In order to understand the extent to which the appreciation or
depreciation in the UAH had on Ukraine’s export performance, a model of
trade and real exchange rate is developed. Much of the literature explains
this as not only is the change in nominal exports affected by supply
responses, but also by demand and exchange rate uncertainty or volatility
that also impact on investment by entrepreneurs. EU demand response
could explain the more positive effects seen in agricultural products that
had tariff barriers or equivalent preDCFTA application showing a price
elasticity effect and post 2014, there was no real exchange correlation but
this group saw a positive increase in exports to EU which may mean the
tariff liberalisation effect was greater on this group.

In addition to this, the contention by many economists (especially
those arguing against flexible exchange rate regimes) is that an unstable
exchange rate has an adverse effect on trade and investment through
increasing risks. According to the IMF [21] countries exchange rate policies
should avoid «jerky movements in the real exchange rate and overvaluation
(...) as they have adverse effects on the tradable sector».

The World Bank [22] used a simple model to examine the impact of
exchange rate changes in trade.

«Simple export equations are estimated in which the explanatory
variables include the real exchange rate, uncertainty in exchange rate and
world demand for exports. Exchange rate uncertainty is approximated by a
two-year moving variance (...) currency devaluation encourage exports».

The World Bank’s model is specified as follows:

InX, = ay + a;.InRER, + ayInERU  + azilnWD,. 4)

Variables: RER — real exchange rate (1985=100);
ERU — real exchange rate uncertainty, approximated by two-year
moving average variance;
WD — world demand, estimated by using OECD GDP at constant prices;
X —nominal value of exports.

In order to examine the potential role (if any) of the exchange rate in
Ukraine’s export performance to the EU, this the model was re-specified
with a more targeted approach:

InX; = ap + a,.InRER; + aynERV, + azinEUD, . (5)

Variables: RER — real exchange rate;
ERU — real exchange rate uncertainty, approximated by two-year variance;
EUD — EU demand, estimated by using EU GDP at constant prices;
X —nominal value of exports to the EU.
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Ukraine has for a long time maintained a fixed exchange rate policy
with central bank and the Ministry of Finance, «tracking» and intervening
in currency markets (buying and selling currency). Ukraine kept the UAH
exchange rate tied to the US dollar [16] under open economy conditions,
causing huge imbalances in foreign trade, financial sector, and economic
motivation of citizens and companies. As a result, from 2010-2013,
Ukraine used almost half of its currency reserves to maintain the exchange
rate, so that in late 2013 reserves amounted to only USD 20 billion (35 % of
short-term debt and 2.5 months of imports). Additional external borrowings
were needed and a USD 3 billion loan ("Eurobonds") from Russia was
taken. However, the situation continued to deteriorate as the National Bank
of Ukraine struggled to maintain a fixed rate with gradual and small
devaluations until February 2014 when it allowed the UAH to devalue in
one day from 16 UAH/USD to 25 UAH/USD.

Between 2014 and 2015, the National Bank of Ukraine continued
managing the exchange rate with subsequent larger depreciations of 14 % to
19.5 % monthly and then to 30 % in March 2015. At the same time, it
imposed severe restrictions on the purchase of foreign currency. Therefore,
since 2014, Ukraine has pursued a policy of «controlled» exchange libera-
lisation that has aimed at gradual devaluation whilst maintaining stability
until the currency liberalisation can be fully achieved through «integration
into the European economic and financial space that will allow Ukraine to
become a full-fledged participant of the globalized economy» [13].

These two policy approaches can be described as «fixed» pre 2014
and «controlled liberalisation» post 2014 and this exchange rate policy shift
coincides with the AA/DCFTA implementation. Therefore, this nominal
«devaluation» could provide a stimulus for trade with the EU. This paper
examines the effect of Ukraine’s exchange rate policy on trade with the EU
under the DCFTA to see if either, relative valuation of the exchange
affected trade and whether the lack of exchange rate integration (either
tracking or fixed) would potentially increase the trade under the agreement.
This is not only important from the perspective of national exchange rate
policies (fixed versus managed floating) but also in understanding whether
the relatively poor performance of exports under the DCFTA has been
affected, either positively or negatively by the exchange rate.

Ordinary Least Squares regression analysis was undertaken for
Ukraine exports to the EU, disaggregated into total, agricultural and non-
agricultural exports, and further disaggregated in above categories for
preferred exports (those groups of products that gained preferences under
the DCFTA and outperformed other groups).

Nominal values of export were used as the dependent variable with
explanatory variables of real exchange rate against the euro, EU real GDP
and real exchange rate, two year variance as a measure of exchange rate
uncertainty 7Table I below summarises the results of the regressions.
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Table 1
Model of Exchange Rate Impact on Ukraine’s Exports to EU

Coefﬁ({iepts Total Total Ag Nl(;?lt?\lg Preferred | Preferred I;Zfrlizd
(T-statistic) XEU XEU XEU XEU Ag XEU XEU
Intercept 735.98 1858.20 457.84 832.23 856.47 638.85

(2.10) (2.65) (1.02) (3.26) (2.10) (2.30)
RER (WPI) (:é:gg) (fz‘:%) (:8233) (j:%) (j:gé) (:éfg)
ERU 0.01 0.08 0.00 0.01 -0.01 0.04

(0.92) (2.53) (~0.10) (1.11) (-0.61) (3.35)
EUD -27.87 —71.80 —-17.00 -31.74 -32.73 —24.17

(-2.04) (-2.62) (-0.97) (-3.18) (-0.61) (-2.22)
Adjusted R’ 0.20 0.70 -0.21 0.92 0.91 0.68
DW 2.47 2.64 2.20 2.85 3.38 3.05

Source: author’s Calculations Based on Eurostat Data.

The coefficients of real exchange rate are all negative, as expected
showing that a depreciation in the UAH contributed to an increase in
exports to the EU of each group of products. In addition, the real exchange
rate coefficient was significant (t-statistic >+1.86 with 95 % confidence) in
all models of Ukraine’s exports except for total non-agricultural exports,
suggesting in this case that the real exchange rate does not affect these exports.

Exchange rate uncertainty was only significant for total agricultural
exports and preferred non-agricultural exports, but even in these cases, the
coefficient was close to zero suggesting uncertainty in currency plays little
or no role in exports to EU.

EU demand was significant in 4 of the 6 models, but not significant
for total non-agricultural exports and preferred agricultural exports. Moreover,
contrary to expectations, all coefficients of EU demand were negative.The
coefficient of EU demand would also be expected to be positive as demand
for Ukrainian products in the EU would rise as EU income rises. However,
traditional economic theory [24] states that income elasticity of demand
may be either positive or negative and these have been used to classify
products into «normal» or «inferior goods» or into «necessities» or «luxuries".
If as a result of an increase in income the quantity demanded of a particular
product decreases, it would be classified as an «inferior» good. However,
generally this would not be expected at anaggregate level as it would
suggest that on balance, the structure of Ukraine’s exports is comprised
mainly of «inferior» goods that as EU income rises, are demanded less.

In terms of goodness of fit (adjusted R?), the models were quite
disappointing for total trade groupings (total, agriculture and non-
agricultural exports) with only total agricultural exports producing a good
model. Preferred exports models were a much better fit so that the
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disaggregated models of exchange appear better which follows the findings
of a number of studies such as Goldstein and Khan [25], modelling overall
trade flows constrains the elasticity’s of all explanatory variables as it
assumes them to be equal across all sectors. Their study demonstrates that
due to the varying markets in which trade occurs, in particular between
primary and manufactured products, the aggregation bias is significant.
Bhagwat and Onitsuka [13] also saw improved results from examining real
exchange changes and impact on trade performance of individual products.

Also, in all the above exchange rate models, the presence or not of
autocorrelation is inconclusive which contain mean: with 3 variables and
8 observations, the Durbin Watson statistic lower and upper limits range
(inconclusive) and is 0.37-1.713 and 2.287-3.63 (normal range 1.713—
2.287). Therefore, the standard errors for the explanatory variables could be
underestimated which risks some coefficients appearing significant when
they are not and so the model results may not be reliable.

Whilst the exchange rate models indicate that the devaluation in the
UAH may have had a significant effect on Ukraine’s exports to the EU
(with average elasticities of real exchange appreciation of —2.1 across the
different groups of products), economic theory suggests that if a currency is
overvalued, the price elasticity effect of a devaluation (even real exchange
rates) will be limited. If the UAH is overvalued, the EU has the opportunity
to choose to import from other cheaper third countries (in terms of tariff
and/or currency value) over Ukraine, despite the real devaluation.
Therefore, understanding the potential misalignment between the real
exchange and equilibrium real exchange rate of the Euro/UAH may lead to
better linkages to exports to the EU. Equally, an undervaluation can also
have negative effects on economic activity and exports, thus, in these cases,
correlation between exports and the real exchange rate may produce an
inconsistent sign for the parameters or no correlation at all. Exchange rate
misalignment analysis therefore, is a better approach to exchange policies
as it examines the impact of positive and negative misalignment and does
not simply assume overvaluation or that a devaluation will always lead to
price elasticity effect.

Misalignment is measured by the magnitude of the difference
between the equilibrium real exchange rate and the actual real exchange
rate in each time period:

o= TR ©)

Substituting for the equilibrium real exchange rate, we expand the
equation of misalignment thus:

n:m.[:. - E—;i: f];‘ﬁ]-xm. )

B= FEE
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Expanding the numerator, we can eliminate RER:

= [1+—Eﬂl_ﬂw'\I ]—L

_[p-p=)-
#- [Exx_""nfm-p

where: u — Real Exchange Rate misalignment (in percentage as absolute number);

ERER — The equilibrium real Exchange Rate;

RER — Real Exchange Rate;

D — The trade deficit with the EU, Ukraine’s exports to the EU less
Ukraine’s imports from the EU;

D* — The sustainable trade deficit is generally measured as 2 per cent of
GDP (Sadoulet and Janvry[18]);

& — The elasticities of export and import demand have been generalised
based on findings throughout the literature. According to Sadoulet
and Janvry [OmuOka! 3aknaaka He ompezeieHa. ], rates of —2 and
1 for import and export demand respectively, although Khan and
Ostry [26] used much lower rates for import elasticities of between —
1 and —-0.5;

X — Ukrainian exports to the EU;

M — Ukrainian imports from the EU.

Estimates for Misalignment of the UAH against the Euro are
summarised below in Table 2.

Table 2
Ukraine Exchange Rate Misalignment, %
Average Overvaluation
Time Period saudolet assumptions khan assumptions
E.=1;E,=-2 E.=1,E,=-1
Pre DCFTA 9,2 21,5
Post DCFTA 2,0 4,2
Period average 5,6 12,9

Note: negative values would indicate the currency is undervalued.

Source: futhor’s Calculations Based on Eurostat Data.

Analysing the whole period (2010-2017), the UAH has been shown
to be significantly overvalued in both definitions, and as expected more
overvalued pre DCFTA when the Central Bank of Ukraine was tracking the
dollar and effectively fixing the exchange rate than post DCFTA period.

Examining the annual data for misalignment shows that there was an
undervaluation of the UAH in 2015 (the first year of liberalisation) which
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suggests that policy makers overcompensated initially but generally, as the
exchange now is managed (albeit in a more liberal way) has meant that the
post DCFTA overvaluation of UAH was between 2.0-4.2 %; this may be
larger than average tariffs preferences received for many products and may
explain why the exchange rate models were not effective at explaining
Ukrainian exports to the EU as the UAH was on average between 5.6 % and
12.9 % overvalued across the whole period.

The two assumptions used for import elasticity of demand produce
different results as to the size of misalignment. The Sadoulet assumption of
elasticity produces smaller estimates of misalignment than the Khan assumption.
As to which of the assumptions is better, it is not generally possible to
define which is better using calibration methods as it is largely subjective.
Also, the elasticities will be different for each product and therefore
different yearly on an aggregate level as the structure of exports can change.

A period average misalignment does not accurately examine the
relationship between change in exchange rate misalignment and change in
export performance on an annual basis over the period. To obtain a true
picture as to whether there is any correlation between misalignment and
export performance, regression analysis was undertaken using an adapted
exchange rate model of EU demand for Ukrainian exports using exchange
rate misalignment instead of real exchange rate. An average misalignment
was used (average of Sadoulet and Khan estimates). As the size of
exchange rate misalignment gets smaller, exports would be expected to
increase as the value of exchange and products approaches equilibrium.

In order to examine the potential role (if any) of the exchange rate
misalignment in Ukraine’s export performance to the EU, this the exchange
rate model was re-specified:

InX, = ay + ay.Ing, + aInERV, + azinEUD,, (8)

Variables: u — real exchange rate misalignment (absolute %), whether under or
overvalued;
ERU — real exchange rate uncertainty, approximated by two-year
variance;
EUD — EU demand, estimated by using EU GDP at constant prices;
X —nominal value of exports to the EU.

Ordinary Least Squares regression analysis was undertaken for
Ukraine exports to the EU, disaggregated into total, agricultural and non-
agricultural exports, and further disaggregated in above categories for
preferred exports (those groups of products that gained preferences under
the DCFTA and outperformed other groups).

Nominal values of export were used as the dependent variable with
explanatory variables of real exchange rate misalignment against the euro,
EU real GDP and real exchange rate, two-year variance as a measure of
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exchange rate uncertainty. 7able 3 below summarises the results of the
regressions.

Table 3
Exchange Rate Misalignment and Exports
Coefficients Total Total Ag Nzitig Preferred | Preferred P;Ieot;?r;egd

(T-statistic) XEU XEU YEU XEU Ag XEU YEU
Intercept —41,85 | -279,99 26,97 —-192,64 —283,79 —67,55
(-0,78) | (=2,88) (0,45) (—4,16) (-4,34) (-=1,70)

u 0,16 0,56 0,05 0,24 0,25 0,17
(1,18) (2,31) (0,36) (2,07) (1,55) (1,76)

ERU 0,03 0,13 0,00 0,03 0,01 0,06
(1,04) (2,80) (0,01) (1,49) (0,32) (2,92)

EUD 2,56 11,85 —0,15 8,36 11,87 3,46
(1,21) (3,10) (-0,06) (4,61) (4,63) (2,22)

Adjusted R’ 0,23 0,63 —0,42 0,83 0,92 0,57

DW 2,12 2,37 2,12 2,36 2,98 2,48

Source: author’s Calculations Based on Eurostat Data.

Although the exchange rate coefficient was significant (t-statistic
>+1.86 with 95 % confidence) in half the models on export to the EU
(except total exports, total non-agricultural exports and preferred agricultural
exports), the coefficients were all positive contrary to expectations. It
should be expected that as the size of the misalignment of real exchange
rate approaches the equilibrium level, exports should increase (that is
negative coefficient).

Similarly, to the real exchange rate models of exports to the EU,
exchange rate uncertainty coefficients are positive, instead of negative, and
only significant in 2 of the six models; and even in these cases, the
coefficients are close to zero indicating uncertainty is not a factor in exports
to the EU. The real exchange rate models, EU demand was had a positive
coefficient in 5 of the 6 models and 4 of these coefficients were significant.

As with the real exchange rate models of Ukraine’s trade, only total
agricultural exports and all preferred export group models had acceptable
goodness of fit of model to dependent variable as measured by the adjusted
R, The presence of autocorrelation was inconclusive in 4 of the models;
with 3 variables and 8 observations, the lower and upper limits range
(inconclusive) is 0.37-1.713 and 2.287-3.63 (normal range 1.713-2.287).
There is no autocorrelation in two models, but these both had negative
adjusted R, which means the models are not sufficiently explanatory of
Ukrainian exports to the EU.

With inconclusive presence of autocorrelation and positive corre-
lations for misalignment, meaning trade increases with greater misalignment
of exchange rate, these models appear to be misspecified or, with relatively
small coefficients for exchange rate misalignment (average 0.2 across the
different groups of exports), exchange rate misalignment may not be a factor.
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The model could be misspecified through inaccurate measurement of
the equilibrium exchange rate and therefore degree of misalignment is over
or under estimated. For example, if 2 % of GDP trade balance for equilibrium
exchange is too liberal or too tight, then the degree of misalignment may be
Inaccurate.

It could also be that fundamentally tracking the equilibrium level
may be flawed in the real world as imperfections in the market and
movement in larger currencies of the world (US and European currencies)
which are subject to speculation and are rarely in equilibrium themselves
mean that it would be virtually impossible to find the true equilibrium rate
and economic operators in the real economy would in any case not be able
to react to such changes. Therefore, the model of real exchange rate impact
of exports, subject to risk of autocorrelation that was inconclusive, appear
more robust measures to understand effects of exchange rate on exports.

In order to estimate the actual impact of this real exchange rate devaluation
of the Euro/UAH on Ukraine’s exports post 2014, the real exchange models
were simulated using actual data for RER, ERU and EUD based on the
OLS coefficients estimated above. In addition, to isolate the effect of real
exchange to changes in Ukraine’s exports, simulations were also holding
RER constant at 2013 levels and comparing the modelled results.

Table 4 shows a summary of the average annual simulated impact of
the devaluation in UAH post DCFTA.

Table 4
Average Annual Impact of RER Devaluation on Ukraine’s
Exports Post DCFTA (2014-2017), € mn
Metric Total | Total Ag Niitejg Preferred | Preferred P;Ieotsr;egd
XEU XEU YEU XEU Ag XEU YEU
Actual Average 7124 | 3955 | 3169 319,9 293,0 254
Annual Change
Simulated Average
Annual Change 135,1 372,6 -241,2 229,7 264,0 17,1
(RER devaluation)
Simulated Average
Annual Change -3 1583 | -856,6 | —2171,8 | —-330,2 —-185,9 -194,0
constant RER
Simulated
Average Annual
Impact of RER 32934 | 12293 | 19306 559,8 449,9 2111
Depreciation
Average Increase
in exports due to 6,26 6,79 5,12 7,30 8,26 5,68
RER, as % exports
Source: author’s Calculations Based on Eurostat Data.
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In all groups of products, the real exchange rate models showed that
the devaluation of exchange rate had a positive impact on trade and without
such devaluations, Ukraine’s exports to the EU would have decreased over
the post DCFTA period at both an aggregate and disaggregated level, and
for both total and preferred groups of exports. This does not mean that other
factors could not have positively influenced Ukraine’s exports to the EU,
and in fact given the difference between simulated and actual change in
exports post DCFTA, this seems likely.

Conclusion. Based on the investigations, exchange rate uncertainty
and exchange rate misalignment did not have any statistically significant
impact on Ukraine’s exports post AA/DCFTA. In all but one model, the
coefficient for exchange rate uncertainty was not statistically significant and
where it was significant (for total agricultural exports to the EU), the
coefficient itself was close to zero. These means that fluctuations in
exchange rate, that may have been thought to cause uncertainty amongst
exports from Ukraine, have not had any impact on exports to the EU. This
in itself is an important conclusion as often press and politicians have use
volatility in exchange rate as a cause of Ukraine’s relatively poor
performance despite the DCFTA market access provisions.

Similarly, exchange rate misalignment (persistent over or under
alignment between the difference between the equilibrium real exchange
rate and the actual real exchange rate) caused by central bank interventions
have led to higher than expected exchange rates of between 5.6 % and
12.9 % that have limited export responses (that is making Ukrainian exports
more expensive in international markets). Misalignment was significant in
half of the models but the coefficients were positive contrary to
expectations (greater the misalignment, greater the exports). Given the tests
for autocorrelation in all the models were inconclusive, these models appear
to be misspecified or, with relatively small coefficients for exchange rate
misalignment (average 0.2 across the different groups of exports), exchange
rate misalignment is not a factor.

As shown in The contribution of the RER devaluations to total
exports represent between 5.12 % and 8.26 % of Ukraine’s average annual
exports to the EU. The impact of exchange devaluation on Ukraine’s
exports to the EU is greater in the groups of preferred exports which
performed better than aggregate total, agricultural and non-agricultural
exports suggesting that this better performance is at least in some part due
to the devaluation of the UAH. What is perhaps surprising is that in this
group of preferred products, the exchange rate played a more significant
role than for total and total disaggregated groups of exports as these exports —
the price effect of exchange rate is greater is preferred export groups
suggests that in these products, the underlying price elasticity of demand is
greater. This may be because preferred products are products that had been
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previously protected and are generally less complex/value added products
(more for agriculture than non-agriculture) and therefore, have larger
elasticities.

Table 5 below, the models of real exchange rate impact on Ukraine’s
exports to the EU show a consistent, significant and relatively large
potential impact of devaluation of the UAH on exports, with average
coefficients of — 2.1 across different groups of Ukraine’s exports meaning a
1 % devaluation would increase exports by 2.1 % and vice versa. With
average annual devaluations of the Euro/UAH of 34 % from 2014-2017,
there is a strong potential impact post DCFTA of the exchange rate on trade.

The contribution of the RER devaluations to total exports represent
between 5.12 % and 8.26 % of Ukraine’s average annual exports to the EU.
The impact of exchange devaluation on Ukraine’s exports to the EU is
greater in the groups of preferred exports which performed better than
aggregate total, agricultural and non-agricultural exports suggesting that
this better performance is at least in some part due to the devaluation of the
UAH. What is perhaps surprising is that in this group of preferred products,
the exchange rate played a more significant role than for total and total
disaggregated groups of exports as these exports — the price effect of
exchange rate is greater is preferred export groups suggests that in these
products, the underlying price elasticity of demand is greater. This may be
because preferred products are products that had been previously protected
and are generally less complex/value added products (more for agriculture
than non-agriculture) and therefore, have larger elasticities.

Table 5
Summary of Results
Variables Total Total Ag szt?;g Preferred | Preferred P;ﬁ)tsr;egd
XEU XEU YEU XEU Ag XEU YEU
R | 139 | 427 | w090 | 207 | 231 142
(T-statistic) (=2,07) | (=2,78) | (-0,92) (=3,70) (=2,59) (=2,33)
Simulated
Average Annual
Impact of RER 32934 12293 1 930,6 559,8 4499 211,1
Depreciation'
Average
Increase in
exports due to 6,26 6,79 5,12 7,30 8,26 5,68
RER, as %
exports

Source: author’s Calculations Based on Eurostat Data.

! Difference between exports with devalued UAH and exports under Constant RER.

----------------------------------------------------------------------------------------------
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Moreover, in both total agricultural and preferred agricultural export
groups, the exchange rate impact of the devaluations was greater than for
non-agricultural exports which means the price elasticity effect is greater in
agricultural products which is to be expected as generally agricultural
exports respond more to price sensitivities.

Overall, the liberalisation of the UAH that occurred simultaneously
with the application of the DCFTA in Ukraine in 2014 seems to have a
significant impact and positive contribution to Ukraine’s export perfor-
mance with the EU. For policy makers, the decision maybe whether or not
the complete liberalisation of the exchange rate would lead to further
devaluations as this is likely to lead to increased exports to the EU.
However, as discussed above, this may have a bigger effect on more basic
products rather than those with greater value added and therefore, policy
makers may elect not to pursue such a policy as value added products with
lower elasticities, especially those than rely on imported inputs would not
be stimulated as much as basic goods.

However, from the simulated models, the impact of the exchange
rate devaluations is higher in product groups that benefited from tariff
liberalisation (preferred exports) that in total exports and therefore, the
combined impact of the tariff liberalisation and exchange rate liberalisation
could act as a greater stimulus to exports that either policy alone.
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Xennaep M. Eghekm 0esanveauii 0ominnozo Kypcy Ykpainu ¢ mopeieni 3 €C.

Ilocmanoeka npoénemu. Yrpaina y 2014 poyi nionucana IIB3BT
3 €sponeticokum Cor030M, CROOIBAIOUUCH, WO HE2AUHO 8I00Y0embCsl 3HAUHEe 3011b-
wenus excnopmy Yxpainu 0o €C. Oonax nacnpagdi mosapoobie Ykpainu 3a
3 poxu nicaa siokpumms punky €C cpaxmuuno 3menwuscs. Ymim, Yrpaina
nepeuuLia 3 cucmemu KOHMpOIbOBAHUX 0OMIHHUX KYpCis, ujo Oisiu 0o 2014 poky,
00 KeposaHoi niasearoyoi cucmemu.

Ananiz ocmaunnix oocnioxycensy i nyonikayiu. Oyinka 6an0OMHO20 KYpCy
Yrpainu 30pienmosana na nonepeomnto KOHMpPOILOBAHY cucmemy ma ii HedoaiKu U
HACiOKU 011 eKOHOMIKU. [[na nposedeHHs: O0CHIOHNCEHHS GUIHAYEHO NOOANbUULL
amaniz meopemudHux i HakmuuHux HACIiOKI8 0esanvb8ayii 0OMIHHO20 Kypcy
(6 pe3ynomami nepexody 8i0 HepyXomoi 00 NIABa4oi cucmemu).

Memoto cmammi € 0ocniddcenns 6naugy oesanveayii eanomu Ykpainu na
excnopm 0o €C y pamxax [IB3BT, wob6 nobauumu cmynino 6naugy Ha 3MiHy
8 Mop2i6ili BHACTIOOK 0e8alb8ayii Ha 8IOMIHY 8i0 NOKPAWEHUX YMO8 OOCMYNY HA
punok [IB3BT.

Mamepianu ma memoou. Memooonoziunoo ocHogolo cmammi cmanu
Memoou aHanizy ma cunmesy, CmamucmudHull aHai3z i peepecitine MoOent08aH s
OLS. Jocnioocenns, 3acnogane na excnopmuux oanux 3 €sponeticvkozo Coro3y
Ha pieni npooykyii, noxazuuxkax Ceimosoco 0AHKY w000 0OMIHHO20 Kypcy ma
mexcmi Y200u npo acoyiayiro midxe Yrpainoro ma €C.

Pesynomamu 0ocnioxcenna. Y cmammi posensanHymo, K 6NaU8A€ HOMi-
HANbHUU KYPC, pealbHull Kypc i Minaugicme Kypcy Ha mopeisno 3 €C. 3a pe3ynob-
mamamu aHalizy 6UHAYEHO, WO 0e8alb8ayis peailbHO20 8ANIMHO20 KVPCY MAd,
AK OUIKYEMbCA, NOZUMUBHULL 8NIUE HA eKCnopm YKpainu, npome HOMIHATbHUL
Kypc [ MiHAUGiCmb Kypcy Ha Hb020 He enaunyau. [Iposedenns Oocniodicenms
Po30ineHo 3a eudamu npooyKyii, CilbCbKO20 20CNO0Apcmed, HeCilbCbKo20CHo-
0apcoKux moeapie i NpooyKmis, wjo Oompumanu 8ucooy 6i0 00Cmyny Ha PUHOK
y pamkax [IB3BT.

Bucnoeku. Pesynemamu 00CniodiCceHHs NOKA3Viomv, wo aibepanizayis
epusni, wjo giobynacs eoonouac iz enposaoddxcennam IIB3BT 6 Vkpaini y 2014
POyl Mac 3HAYHUU 6NAUE MA NO3UMUBHUL BHECOK V epeKmueHicmb eKCnopmy
Yipainu 3 €C. Oounax nabacamo Oinvwiuil 6niue Cnocmepieasdcsi HA CLlbCbKO-
20Cn00apcbKy NpOoOYKYIlo, 30Kpema Ha OCHOBHI mMOo8apu 3 HU3bKOIO 000AHOI0
sapmicmio. Lle oac 3moey npunycmumu, wo iHwi Oap’€pu 6nausamv Ha Yi
npooOyKmu 3 OLIbULOI 000AHOI 8APMICMIO, KL 0OMENCYIOMb NIUS, OO WO BOHU
Oinve NOKIAOAIOMbCA HA IMNOPMHI 6KIAOEHHs, SAKI B800HOYAC MAMUMYMb
nO00pOodCUAmMU Yepe3 0e8alb8ayil.

Knwouosi cnosa: mnibepanizallis TOpriBii, MoriaubieHa Ta BCEOCSHKHA
30Ha BIUJIBHOI TOPTiBJIi, €EKOHOMIYHE 3POCTAHHS, PETYJIOBAHHS BaIIOTH, PEXUM
BaJIIOTHOTO KYpPCY, €KCIIOPT, MJIbIOB1 TOPrOBEIbHI YTOJIH.
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