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This paper analyses the effects of agricultural rasterials prices upon fiscal
policy indicators and gross domestic product (GD&put in Ukraine, on the basis
of the VAR/VEC model using quarterly data for theripd of 2002-2018. The
results indicate a positive effect of agriculturammodity prices on GDP, with both
government expenditure and revenue declining innthke of favorable commodity
price developments. As expected, higher agricultwammodity prices are
associated with a real exchange rate (RER) appi@tiavhich in turn brings about
an increase in government expenditure and reveoodioed with an expansionary
effect on GDP. Furthermore, agricultural commodityce and RER shocks are
characterized by asymmetrical effects upon outpuatong other results, there are
positive output effects by both government expemdi and revenues, while the
reverse causality suggests a decrease in fiscables following an increase in
GDP. Several implications for stabilization polgigre discussed.
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1. Introduction

Since the middle of 2000s, the share of agriculitmenmodities in Ukraine’s
exports has increased to 40 percent. However, pbses the output and fiscal
balance to the risk of commodity price shocks. Aeptial solution is anchoring
fiscal policy framework in terms of rules that targhe cyclically adjusted or
structural (as opposed to actual) balance in aortetd overcome problems of
procyclicality and fiscal volatility in the enviroment with large and persistent
commodity shocks [6; 8]. It is assumed that the-hdsed fiscal policies allow for
budget surpluses in good times, thus creating pnelitions for an expansionary
fiscal stance during economic slowdown. Althouglvesal studies confirm an
inverse relationship between fiscal rules and phcslity for Latin American
commodity ‘republics’ [9; 10; 12], opposite resudiee also obtained [6; 8; 13].
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a) GDP (in 1994 prices), RER and agricultural géwernment spending and revenues
raw materials prices (index, 2010=100) (% of GDP)

Figure 1. Ukraine: selected macroeconomic indicators, 22028
Source Ukraine’s State Statistical Committee (www.uktsgfav.ua),
Ukraine’s Ministry of Finance (www.minfin.gov.ua)

Changes in the Ukraine’s GDP seem to follow closbl developments in
the agricultural commodity prices (Fig. la). In 8a09 and 2014-2015,
agricultural commodity price shocks coincided wisiiharp realignments of
Ukrainian currency hryvna, but any relationshipssMeen both nominal variables
could be obscured by simultaneity of currency erigeat started that time.
However, it is not ruled out that higher agricudtluprices contributed to the RER
appreciation in 2002-2008, while this kind of redaship is not likely to mark
post-crisis period. Fiscal variables do not rexagl connections with agricultural
raw material prices, with irregular oscillationsoand an upward trend being
visible for both government spending and revenkes (Lb).
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The aim of this article is to provide an empirieaslsessment of agricultural
raw materials prices upon the RER, output and lfisaaables in Ukraine. The
remainder of this paper is organized as followse Tiext section reviews the
relevant literature on the relationship between roowlity prices and fiscal
performance. Section 3 presents data and econenmeg¢tihodology. In Section 4
empirical results are discussed. The last secboclades.

2. Commaodity prices and fiscal performance

Assuming a high volatility of commodity prices,stquite natural to perform
an anti-cyclical fiscal policy, with the real (namal) exchange rate serving as a
shock absorber. During a period of high commoditicgs, it is expedient to
improve the budget balance thus creating a gréiateal space, which gives more
room for accommodating terms-of-trade (TOT) shodksr example, such an
approach is established for Chile and Peru [14]oAgnLatin American countries,
only Chile targets cyclically adjusted indicatofthaugh Colombia is going the
“Chilean way” and the Mexican rule offers some #izdition properties.
Argentina, Brazil and Peru apply numerical ruleggeésing the overall/primary
public balance and/or the public spending [7]. Ltédi exchange rate flexibility,
weak external position, and loose fiscal policydtém amplify the negative effects
of adverse TOT shocks on domestic output, espgéfagharp drops in commodity
prices are preceded by booms [1]. For Ukraines fi particular importance that
financial dollarization is likely to act as a shd@knplifier.”

The optimal windfall allocation rule between spemfitoday and asset
accumulation for low-income countries with impetfeaccess to world capital
markets and a variety of externalities associatigd public infrastructure, as well
as direct complementarity effect with private invesnt, and reduced distribution
costs, are studied by Agenor [2]. It is establistieat an optimal response to
commodity price shocks defined in terms of the tilitha of private consumption
and either the non-resource primary fiscal balagicen more general index of
macroeconomic stability, which accounts for theatibty of the RER, implies a
dynamic trade-off between spending now and spentiitey. Such a policy is
considered to be better option for fiscal policycmmparison to an unconditional
cash transfer policy.

Alternative fiscal rules imply targeting of a sttw@l budget balance, in
connection to commodity prices, as it is suggested successful experience of
Chile [7]. Familiar arguments in favor of the stwal balance rule are found for
Mexico [3], Brazil [5] and Colombia [11], importanbmmodity exporters. During
the recent commodity boom of 2002-2012 the imp&dhcreases in commodity
prices tends to be higher for the Latin Americaruntdes with low fiscal
procyclicality [4]. However, a procyclical fiscablicy pattern still dominates in
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the region. For 20 countries of Latin America alnel Caribbean over the period of
1990-2013 period, it is found that 1 percent increasghéoutput gap is associated
with up to 0.66 percentage point deteriorationha structural primary balance,
with the inverse relationship being stronger inrddes that face large TOT shocks
[6]. Analysing a dataset of 48 non-renewable conitgogkporters for the period
1970-2014, it is stated that fiscal policy tendsh#&we a procyclical bias (mainly
via expenditures of the public sector), with nons@f declining in recent years
despite adopting the fiscal rules [8]. Such an auie can be explained by non-
linearity of budget balance with respect to publébt stock. Based on a panel of
developed and emerging economies over the perid®@®-2011, it is found that
when the public debt-to-GDP ratio exceeds threslodl86 percent, fiscal policy
becomes rather procyclical [9].

As the procyclical fiscal policy promises largeiirgain the short run, it can
be difficult to implement prudent solutions becausfe political reasons. For
example, it is established for Chile with a Dyna&tochastic General Equilibrium
(DSGE) model that if the government saves mosheféxtra revenues from the
higher commodity price; an increase of a copperepliy 10 percent leads to an
expansion of output below 0.2 percent and a REReajgiion of 0.5 percent [13].
Although an expansionary fiscal stance is assatiatéh a stronger output
expansion above 0.5 percent and a RER appreciatiOr8 percent, such a policy
can create substantial difficulties in the intenp@nal context. Argentina is a good
example of such a case.

3. Empirical methodology

We use quarterly series of the following variablies the period of
2002Q1:2018Q2: agricultural raw materials prigegsw (index, 2010=100), real
effective exchange raterer, (index, 2010 = 100), government revenue and
spendingrev; andg; respectively (percent of GDP), gross domestic peady; (in
1994 prices). Fiscal variables are taken from thatiodal Bank of Ukraine
(www.bank.gov.ua), GDP from the Ukraine’'s State tiStaal Office
(www.ukrstat.gov.ua), while the time series foriagjtural raw materials prices
and RER are obtained from the IMF’s databases (wwmgvorg). All variables
enter in logs, with GDP, government revenue anadipg series being seasonally
adjusted.

Except for the government revenues, all other tbegare integrated of order
1, or simply I(1), as indicated by the unit roostte (Table 1). However, it is
possible to assume that weak stationarity refy does not affect statistical
properties of the relationship between our vargbéspecially when accounting
for the fact that stationarity ofev; is not confirmed for a shorter 2006-2018
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sample. As suggested by the Johansen test (Tgbkh@)e is at least one
cointegrating equation between endogenous variables

Table 1.Unit Root Tests for endogenous variables

ADF PP
L FD L FD
praw -2,88 -6,34" -2,39 -6,14"
rer; -1,23 -7,82" -1,33 -7,81"
rev; -3,38" -9,54" -3,38" -13,53"7
O -2,49 -10,78" -2,29 -12,08"
Vi -2,14 -5,51" -2,04 -5,50

Note:™ ,™ ,” null hypothesis of a unit root can be rejectet, & an 10 percent level of
confidence, respectively; L and FD stand for lewald first differences, respectively

Table 2. Johansen Test Statistics fmaw, rery, rev, g;, andy;

Number of Trace 0.05 Max-Eicen 0.05
cointegrating statistic Critical | Prob. - g Critical Prob.
equations value Statistic value
Ho:r=ry, | r=0 | gge7" 76.97 0.0 36.30 34.80 0.03
r=1 53.37 54.07 0.06 25.55 28.58 0.11]
r=2 27.81 35.19 0.24 16.57 22.24 0.2%
r=3 11.24 20.26 0.51 7.78 15.89 0.57
r=4 3.46 9.16 0.4974 3.46 9.16 0.44

Assuming that endogenous variables Hf§ and cointegrated with rank
(0<r<n), the Vector Error-Correction Model (VECM) repeegation with
structural restrictions presents as follows:

B(L)Az =-aBz_, +&,, 1)

whereB(L) is the matrix polynomial with degrde a and are nxr matrices of
rank r, z is the vector of endogenous variablés,is the operator of first

differences,Et is the vector of stochastic innovations. Exactidieation of S

requiresr restrictions on each of thiecointegrating vectors.
The vectors of endogenous variables and stochastivations are chosen as

follows: z = (Apraw;, Arer, Arev,Ag, Ay) , &, = (Et’”aw,i{er, {eV,E?.Ety), whereg ™,

2088, &Y and &) are stochastic innovations for respective endogeno
variables. It is assumed that the agricultural raaterials prices affect RER, with
fiscal variables and output in the third, fourthdafifth places, implying that

innovations to government revenue and spending uipubd do not influence
relative prices in the very same period they occur.
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For computational purposes, EViews 6.1 progranseduWe include two lags
into the VECM, as suggested by the Akaike critefimna VAR model with same
endogenous variables.

4. Empirical results and discussion

The selected impulse responses of endogenous lesriate presented in Fig.
2. Table 3 reports the portion of the forecastrevemiance decomposition (FEVD)
in the endogenous variable at different forecasizbos, which is attributable to
innovations in other variables (the dominant shiedk bold type).

As expected, it is likely that higher prices of iagitural raw materials bring
about appreciation of the RER, similar to the intipat an increase in the
government revenue on the relative prices (Fig. 2agh similarity is observed for
the expansionary effects of both variables upompuu{Fig. 2d). Potentially an
increase in agricultural raw materials prices camtigbute to the RER appreciation
through either strengthening of a nominal excharagje or an increase in the
domestic food prices. Higher government revenuelikely to bring about
appreciation of the RER mainly through the mecharo$ a nominal exchange rate
appreciation, as any efforts to improve tax coitettare associated with higher
demand for money and downward pressure on donm@ties.

Following an increase in the agricultural raw miatsr prices, there is a
decrease in either government revenue (Fig. 2lgpeernment spending (Fig. 2c).
However, the fraction gbraw in the FEVD ofrer; is marginal, meaning that prices
of agricultural raw materials do not have a sigaifit impact upon the RER (Table
1). For other endogenous variables, the fractioprafy in the FEVD is somewhat
higher, but still below 10 percent (the only exdaptis a short-term impact of
praw; upon output with a horizon of 4 quarters). To $aene extent, the RER is not
affected significantly by any of the endogenousalades.

Both government revenue and spending do not reactitput, which is bad
news in the former case and good news in the lestee. Depreciation of the RER
is associated with a decrease in both governmeentee and spending, with both
outcomes being consistent with a clear restrictipnaffect upon output. The
fraction ofrer, in the FEVD of fiscal variables gradually incresisg to 20 percent,
reflecting the importance of relative prices in @hg both government revenues
and expenditures. Government revenues seem to dependent of spending
decisions, but there is significant causality rimgnfromrey; to g.. The fraction of
rev; in the FEVD ofg, is between 20 and 24 percent.

There is no evidence for a standard textbook expaary effect of exchange
rate depreciation upon output. Just the oppositg,dawnward movements of the
relative prices are likely to bring about a deceeimsoutput, but the importance of
this link should not be exaggerated. Accordinghte FEVD analysis, changes in
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rer, explain up to 7 percent of changes in output. ditfh both government
revenues and expenditures are expansionary wigfeceso output, the impact of
the latter seems to be much stronger, with thetifracof g, in the FEVD ofy,
gradually increasing from 4 to 20 percent.
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Figure 2. Fiscal policy effects on exchange rates

Although changes in the agricultural raw materidtes do not explain a
significant portion of the FEVD of the other endngas variables, nevertheless the
impulse response functions imply a potential faable impact of higher prices
upon output, with a simultaneous appreciation ef RER. As the latter effect is
also expansionary, it argues in favor of a discetabilization policy with fiscal
instruments. For the case of a procyclical increasprices of agricultural raw
materials, our study suggests the implementatiogasernment spending cuts,
while an increase in the government revenue ismeaanded for the periods with
lower prices. Such options are consistent with psafs by Agenor [2] of not using
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cash transfers policy in response to a favouralild Bhock. Similar to other

countries (Chile), it is desirable to implementiscél policy rule, in the way that

accounts for an expansionary impact of both govemtmevenue and spending (it
runs counter to a conventional interpretation stdi policy with revenue and

spending having asymmetric output effects).

Table 4. Forecast error variance decomposition

Impulses Responseg Forecast horizons
to 4 8 12 16
Real effective praw 1 2 2 3
exchange rate rer 92 91 91 91
(rery) rev 6 6 6 6
O 0 0 0 0
Vi 0 0 0 0
Government praw 6 6 6 5
revenue iev) rer 17 19 20 20
rev 73 71 70 70
O 1 1 1 1
Vi 4 4 4 4
Government praw 9 7 7 6
spending ) rer, 13 15 16 18
rev 20 22 23 24
O 57 54 52 51
Vi 2 2 2 2
Output ) praw 12 6 4 3
rer; 4 5 6 7
rev 5 3 2 2
O 4 13 17 20
Vi 75 72 69 68
Note: results for a VAR model with variables in @gions from trend are given

in brackets

6. Conclusions

Our results suggest that there is a positive effégrices of agricultural raw
materials on GDP, with both government expendituré revenue declining in the
period of a favourable price shock. However, thalysis of FEVD reveals that the
importance of agricultural raw materials pricesadactor behind Ukraine’s output
and fiscal variables is rather low. As expecteghbr agricultural raw materials
prices are associated with the RER appreciatidlecteng an increase in the export
receipts. On the other hand, the RER depreciatiorg® about a decrease in the
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government expenditure and revenue combined witrang downward pressure
on output. It means that any attempts to achieveefmompetitive’ RER are
counterproductive in the Ukraine’'s economy. Alsb,is worth noting that
agricultural raw materials price and RER shockscaaracterized by asymmetrical
effects upon output. Among other results, therepastive output effects by both
government expenditures and revenues, while thersevcausality suggests a
decrease in both fiscal variables following an éase in GDP. For the purpose of
stabilization policies, our study suggests impletagon of government spending
cuts in the case of an increase in the agriculttaal materials prices, while an
increase in the government revenue is recommendedh& periods of lower
prices. Similar to other countries (Chile), it issitable to implement the fiscal
policy rule, in the way that accounts for an expamary impact of both
government revenue and spending.

Obviously, there is much room for further investiga of endogenous fiscal
policy rules accounting for commodity price devetamts, and our results would
be a useful tool for that purpose. It would seenpdrtant to recognize that
volatility of commaodity prices can bring about andavard pressure on the long-
run growth path. Also, we did not consider the riattion between fiscal and
monetary policy stances, as well as effects ofdagchange rate devaluations in
2008 and 2014. Finally, structural shifts in ther&lke’'s economy require
consideration in the context of commaodity prices.
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