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This paper analyses the effects of fiscal policigsn agriculture and industry in
Ukraine, with the SVAR model using quarterly data the 2001-2016 period. The
results indicate a positive effect of the governimgrending on both agricultural
production and industrial output, while an increaséhe government revenue is of
the same expansionary impact for the latter onimoAg other results, there is a
weak negative short-lived spillover from agricuiuio industry, with no causality
running on the reverse. As agricultural productioriJkraine is associated with a
higher level of government spending in the shont aidirection of causality seems
to be just the opposite for industrial output. Batyriculture and industry bring
about higher budget revenues in the short runfdyuhe latter this effect is lagged
and more persistent. Controlling for fiscal poligffects, the nominal (real)
exchange rate depreciation seems to be expansidoarindustrial output. For
agriculture, a nominal exchange rate depreciatorestrictionary in the short run,
with an expansionary effect in the long run (howeteais result is not supported in
specification with the real exchange rate). Sevérgllications of fiscal policy
effects are discussed.
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1. Introduction

Agricultural production in Ukraine has been on gmward trend since 2000
but this trend seems to be reversed over the-2Mb period, with much higher
instability around a declining growth path (Fig. lRecent developments in
Ukraine’s agriculture provide extra evidence to allsknown fact that the
agricultural industry is extremely vulnerable tekriand uncertainty. Besides such
factors, as volatility on the world commodity matkeweather conditions or
infrastructural problems, macroeconomic policiesef have unintended and
harmful effects on the agricultural economy. On tbtker side, government
transfers to farmers and public investments inlrnafeastructure could be a factor
behind agricultural production and rural developtnes it is demonstrated by the
experience of European Union countries [3].
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Figure 1. Ukraine: sectoral output in agriculture and indys?2000-2016
Note:trend values are obtained with the Hodri€kescott filter
Source Ukraine’s State Statistical Committee (www.uktgiav.ua)

Changes in the fiscal policy stance have imporsapiply-side and demand-
side effects on agriculture. Importance of fiscaliqy is higher for low-income
economies that are heavily dependent on primargrexp/]. Fiscal policy options
for agriculture have been discussed in Ukraineséveral recent years. Though the
amount of direct financial support for producersagriculture is well below the
level of European countries, Ukrainian farmers aspecially large agro-industrial
holdings nevertheless benefit from lower VAT rdimsfoodstuff, VAT rebates for
exporters and indirect government spending poli¢iesl infrastructure, storage
facilities etc.). As the IMF and other internatibrimancial organizations exert
pressure for the Ukrainian authorities in ordealbolish most of tax privileges for
agriculture, local producers are lobbying in fawfr keeping status quoand
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extending programs of government spending on dtpireu However, any efforts
of government financial support could be blockedubgustainable fiscal position.
It is worth noting that a dynamic growth in agricwbl production in 2012013
had coincided with an increase in government spendrFig. 2). Since the
beginning of 2014, there has been a downward diwreof government spending
but it is reversed recently. In general, governmertnues follow the pattern of
government spending, with the exception of the 22090 period when a decrease
in the former is observed against the backdropmoherease in the latter.
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Figure 2. Ukraine: government spending and revenues, 22006
Source Ukraine’s Ministry of Finance (www.minfin.gov.ua)

In this article fiscal policy sectoral effects atedied with a structural vector
autoregression (SVAR) model that jointly models share in GDP of government
revenue and spending, the levels of output in aljtie and industry and the level
of nominal (real) exchange rate. The remainderhi§ paper is organized as
follows. The next section reviews the relevantréitare on the fiscal policy
sectoral effects. Section 3 presents data infoomaind discusses the econometric
methodology. In Section 4 empirical findings arescdissed. The last section
concludes.

2. Fiscal policy sectoral effects

Fiscal policy can have different demand-side ampbuside sectoral effects,
depending on the impact of nominal (real) exchamatg sectoral capital intensities
and labour supply elasticity. A standard resulsigh that a rise in government
spending (a tax cut) brings about the appreciaiiche RER, which is supposed to
asymmetric output effects on the traded and nafettayoods sectors,’@nd Q'
respectively. Assuming that agriculture producesldable goods and industry is
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predominantly engaged into production of non-tréelgoods, expansionary fiscal
policy should have a restrictionary effect upon foemer and an expansionary
effect upon the latter, though a co-movement betvilkem is not ruled out as well,
for example, if government spending is intensivadn-traded goods [13].

As the relative price effect in favour of demand fi@mded goods is likely to
increase investments which used to be of signifisaport content, a combination
of the persistent RER overvaluation and worsenihghe current account is
working in the opposite direction. However, Canddd&estout [5] demonstrate that
under assumptions of a two-sector neoclassical epenomy model with traded
and non-traded goods a drop in investment anddrctinrent account, in line with
empirical evidence, is the case only if the tradedtor is more capital intensive
than the non-traded sector, and labour is supplizgtically. Regardless of sectoral
capital intensities, a fiscal shock raises thetiradasize of the non-traded sector
substantially in the short-run. Also, a possibildfy the RER depreciation is not
ruled out if the markup depends on the number aipditors. Similar results are
obtained by Bénétrix and Lane [4]. It is found thapansionary fiscal shocks lead
to an increase in the relative size of the nonetdasector, thus mattering not only
for aggregate variables but also for the sectamalposition of output.

Fiscal policy effects are further complicated i ttountries where budget
revenues are dependent on commodity exports. Stgidigcal policy response to
an adverse trade shock that reduces national waadtmeallocates domestic inputs
from the production of non-traded goods to tradabBteigum and Thggersen [15]
obtain within a framework of dynamic dependent @royp model that a gradual
process of optimal reallocation of capital and labbetween & and Q sectors
implies running fiscal deficits during the sectosaljustment process. As the non-
traded sector is excessive in the short run, tehoelld be more consumption on
non-traded goods to the present generations théimetéuture which implies that
the stimulating effect on agriculture (sectdh ®hould be weaker.

Supply-side effects of fiscal policy are quire metenenous, being dependent
on the effectiveness of public investments, taxstaldies and labour market
sectoral spillovers. As agriculture is still labaentense in most of the countries
outside industrial world, functioning of the labauarket is of special interest. As
early as in the 1970s, Helpman [11] modelled aediffitial employment effect
from government spending on traded versus nondrgdeds in a two-sector small
open economy. Utilizing the DSGE model with seaacld matching frictions in
the labour market and with both public and privegetors, Gomes [10] establishes
that higher wages in the public sector lead to éigbublic sector jobs and raise
private sector wages, which could be harmful foct@s with labour-intense
technologies. However, it is possible to specullaéé outflows of labour in favour
of the public sector would enhance the level ohtetogies in agriculture and thus
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stimulate growth, in addition to a positive demasitbck. As suggested by the
experience of Thailand, the increase in the govenintonsumption spending
coupled with acceleration in money supply growtlade to an increase in
agricultural production, but at the expense of lowmployment in agriculture
[12]. On the other hand, it is not ruled out that somekets would leave industry
and return to the countryside, thus contributingitber output or employment in
agriculture.

Distinguishing between the goods and the employrapanhding components
of government consumption, Cavallo [6] shows tli latter acts as a transfer
payment for households, thereby dampening subatignthe negative wealth
effect on consumption and labour supply assocmaitdfiscal shocks. However, it
is common to obtain in empirical studies that gowegnt investment shocks are
much more effective in stimulating the economy thgwmending shocks; for
example, it is the case for the U.S. [16]. Easteny@ Rebelo [8] obtain that
government spending contributes to the growth fthinouinvestment in
transportation and communication, with agriculturalestment being negatively
related to private investment with a regressionffaient between-0.64 and
—-0.94. Higher tax revenues have negative effectthemyrowth, possibly proxying
for general instability in the economy or for vénildy associated with the tax
system. Tax effects are usually weaker if comparéith expenditure effects,
probably due to lower incidence of wage pressuréi® private sector [2].

More recent results are more favourable for thevtfraeffects of government
spending on agriculture. Based on panel data af@@itries in Africa, Asia and
Latin America for the 1993-2006 period, Gaiha et[8] find that government
spending has a major role in growth acceleratioth o GDP and agriculture,
despite the decline in the share of agricultur€P. It is demonstrated that public
spending, particularly on health and education pastive growth effects, with
poverty reduction impact being quite significanr hdia, it is argued that deficit-
financed expenditures lead to an increase in unato investment in general but
with the exception of agriculture [1]. Moreover,favourable crowding in of
private investment seems likely by higher governnsgending on agriculture.

Empirical results for CEE countries are rather ggaBach et al. [3] obtain that
the transfers from EU taxpayers to farmers in thEECcountries result in
significant welfare gains, while having limited maeconomic costs for the EU
For Albania, it is found that tax exemption on itppguch as agrochemicals and
fuel would significantly affect positively the pitdbility at the farm level and the
overall agriculture sector competitiveness [17].
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3. Empirical methodology

We use quarterly series for the 2001Q1:2016Q2 g@edb the following
variables: government revenue and spending (inepemf GDP), agricultural and
industrial output (index, 2000=100), nominal anelreffective exchange rates
(index, 2010=100). Agricultural and industrial outpseries are taken from the
Ukraine’s State Statistical office (www.ukrstat.gos) while the nominal (real)
exchange rate is obtained from the IMHAisternational Financial Statistics
database (www.imf.org). All variables enter in lagsorder to reduce variation in
time series, with government revenue and spendigggcultural and industrial
output series being seasonally adjusted with thes@eX-11 method.

Assuming infinite  vector moving average represémtat of

A X, = A(L) X, + Bg,, the reduced-form of the VAR model is as follows:
xt = A)_lA(L)xt—l + AO_].BEI = C(L)Xt—l + ut ! (1)

whereX; is a N x1 vector of the endogenous variables including agbtidevenue
measure rev), a government spending measugg, (real output in agriculture
(agro) and real output in industrying), as well as an exchange ra&).(In
empirical analysis, exchange raes proxied with both nominal and real effective
exchange rates)eef andreer, respectively. The crisis dummgRISI§ controls
for crisis developments, taking the value 1 fron0&Q3 to 2009Q4 and from
2014Q1 to 2016Q2 and 0 otherwise.

Matrix Ao captures the contemporaneous relations betweerntiegenous
variables. MatrixA(L) is a polynomial variance-covariance matrix,is the lag
operatorC(L) is a matrix representing the relationship betwlagged endogenous
variables, & is a kx1 vector of normally distributed, serially uncorreld and
mutually orthogonal white noise disturbances, ang N x1 vector of normally
distributed shocks that are serially uncorrelatat dould be contemporaneously
correlated with each other.

The specification of our SVAR is as follows (in ey of the
contemporaneous innovations):

rev=u, @)
g =arev+a,agro+u,, 3)
agro=hg+hb,ind +u,, (4)
e=crev+c,agro+u,, (5)
ind =d,agro+ d,e+us. (6)
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All variables in equations (2)6) represent the first stage VAR residuals. It is
assumed that both government revenues and spendmgnot respond
contemporaneously to output shocks (equations rfd) (8)). On the other hand,
government spending is dependent positively upowemgoment revenues and
agricultural production thus reflecting two mostduently mentioned features of
Ukraine’s budget processy,a, > .(As it is customary to assume, Ukraine’s
agriculture benefits from both government spendiagd industrial output,
b,b, >0 (equation (4)). On impact, nominal (real) exchangge is expected to
appreciate following an increase in government mees and agricultural
production, ¢,;,c,> 0 (equation (5)). Finally, industrial output is afted
contemporaneously by agricultural production andiimal (real) exchange rate,
with both effects being rather ambiguous in empliricstudies, i.e.
b,,b, <>0 (equation (6)).

For computational purposes, EViews 6.1 programsisdu We include two
lags into the SVAR model, as suggested by the Akailiterion. Although there
might be some concerns about nonstationarity ofistréhl output and exchange
rate series, minimal requirements of adequacy &teaithe unit root tests indicate
stationarity of residuals. Also, it is worth notirigat no cointegration between
endogenous variables is detected. It is importaait the SVAR model in levels is
more informative if compared with the case wittsffidifferencing the time series
as it is associated with a loss of information.

4. Empirical results and discussion

The selected impulse responses of endogenous learialbe presented in
Fig. 2-6. Table 1 reports the portion of the forecastrevariance decomposition
(FEVD) in the endogenous variable at different éas horizons that is
attributable to innovations in other variables (@oeninant shock is in bold type).

The impulse responses of nominal and real effe@xehange rates to a 1
percent of GDP shock of government revenue anddspgrre presented in Fig. 2.
Contrary to standard economic theory predictiohsréd is a uniform depreciation
of neeg in the long run for both fiscal shocks. The ladkaoy impact upon the
reer, suggests significant inflationary spillovers byerue and spending shocks.
However, the fraction of fiscal variables in theaofes of nominal (real) exchange
rate does not exceed 20 percent (Table 1).

137



0.025 0.035
0.02 0.03
0.015
0.01

0.005 0015
0
= 001
-0.005 1f2\3/4 5 6 778 910111213141516
’ 0.005

-0.01 y
-0.015

r
-0.02 A / revy
ooy ¥ 001 ¢
-0.03 -0.015

oo P rev, i T
byl AN 001g

0 —— 0
0,01 4234567841111116
o0dp! T
-0,03 -0,02

345678
001 J2ATBUULLG

00051 2 3 4\5/6 7 8 910111213141516

a) nominal effective exchange rate (NEER) ) relal effective exchange rate (REER)

Figure 2. Fiscal policy effects on nominal (real) exchangies
Note:the solid line is the point estimate, while thetddtlines represent a two-standard
error confidence band around this point estimate

Table 1 Forecast error variance decomposition

Impulses Responses Forecast horizons
to 4 8 12 16
Government rev 79 (83) 73 (76) 72 (75) 71 (74)
revenue Iev) g 7 (6) 8 (8) 9(9) 9 (10)
agro 5 (4) 6 (5) 6 (5) 6 (5)
e 4(3) 5(3) 5(3) 5(3)
ind 4(4) 7(7) 8 (7) 8 (8)
Government rev 38 (34) 35 (27) 35 (25) 34 (24)
spending g) g 43 (41) 41 (37) 40 (37) 39 (37)
agro 10 (19) 11 (29) 10 (31) 9 (32
e 5(3) 8(2) 10 (2) 11 (2)
ind 3(3) 5(4) 6 (4) 6 (5)
Agricultural rev 3(3) 4(2) 5(2) 6 (2)
production g 9 (11) 12 (17) 13 (19) 13 (20)
(agro) agro 83 (83) 77 (77) 72 (75) 69 (73)
e 1(1) 2(2) 4(2) 6 (2)
ind 5(2) 592) 5(3) 5(3)
Nominal rev 2 (5) 9 (6) 9 (7) 10 (7)
effective g 6 (2) 7 (3) 8 (2) 9(2)
exchange rate agro 14 (1) 9 (14) 7 (28) 6 (36)
(nee) e 75 (90) 67 (70) 67 (54) 66 (45)
ind 2(1) 7(7) 8 (8) 9 (10)
Industrial rev 6 (7) 12 (14) 13 (15) 13 (16)
output {nd) g 6 (6) 6 (5) 6 (4) 6 (4)
agro 22 (21) 20 (22) 18 (21) 17 (20)
e 13 (9) 9 (10) 9 (12) 8 (14)
ind 53 (57) 52 (49 54 (47) 56 (46)

Note results for a specification with the real exchaungte are given in brackets
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Figure 3 shows that output responses to a govemspemding shock in both
agriculture and industry are positive though leswsigtent for the latter
(a stimulating effect on the industrial output &her short-lived). On the other
hand, industry is stronger positively influenced dyigher government revenue.
Though there is the same positive effect of a regeshock upon agriculture in a
specification with the NEER, the response becomsigificant in an alternative
specification with the REER. As expected, FEVD gsial suggests that agriculture
is stronger influenced by government spending impared to government
revenues (Table 1). The results are just the ofpdsi industry which is more
dependent on government revenues. For both seatomnbined fraction for fiscal
shocks is about 25 percent.
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Figure 3. Fiscal policy sectoral effects

There is weak evidence that agricultural productias a positive impact on
government revenues with a two quarters lag (howdhés effect is statistically
insignificant in later periods) (Fig. 4). By condtashocks to industrial output seem
to produce a negative effect on the governmentmaven the short run, while
being of opposite direction on longer horizons. &soto agricultural production
produce larger increases in government spendingoifipared with shocks to
industrial output. According to the FEVD analydisth agriculture and industry
have a marginal significance for changesan. As for government spending, the
result is similar for industrial output shocks Itk fraction of agricultural shocks
progressively increases up to 32 percent in theispagtion with RER.

For agriculture, the largest expansions are pratiligeshocks to a nominal
exchange rate, while this sector seems to be rdntraspect to changes in the
RER (Fig.5). By contrast, the response of indaktwutput to the RER
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depreciation seems to be larger in comparison ao@és in the NEER. Also, there
are asymmetrical responses of agricultural prodacéind industrial output to the
RER shock on impact. The effect of nominal (realfh@nge rate shocks on
industry is of more importance than on agricultiet its share in the FEVD is
below 15 percent.
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Figure 4. Sectoral effects on fiscal variables
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Figure 5. Sectoral exchange rate effects

If control for fiscal shocks, there is no any inttysspillovers to agriculture,
while there is weak evidence of crowding out of itwener by the latter (Fig. 6). It
runs counter to the results obtained with montfdtador a SVAR model with no
fiscal variables [14]. The fraction of industrialtput explained by agricultural
shocks is at 20 percent, with shocks to induswiaput accounting for just 5
percent of changes in agricultural production.
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Figure 6. Sectoral spillovers under controlling for fiscallipy and exchange rate effects

As expected, crisis developments of 2008-2009 #1dl-2016 periods are of
clear negative impact upon industry, while beinglestst neutral in respect to
agriculture (the coefficient on a crisis dummy igspive but not statistically
significant). Also, there is evidence in favor of direct link between crisis
developments and nominal (real) depreciation oharge rate. On the other hand,
crisis developments seem to have no any effecherlavel of both government
spending and government revenue as measured snpefcGDP.

6. Conclusions

Government spending contributes to growth in bafticalture and industry,
while only the latter benefits from an increasegovernment revenues. Positive
relationship between industrial output and govemmmevenues is more persistent
and robust in respect to the choice of the exchaaigeindicator if compared with
reaction of revenues to agricultural productionv&ament spending increases in
line with both agricultural production and induatrioutput. Nominal and real
depreciation is favourable for industry, but theclange rate effect is quite
ambiguous for agriculture. As it is likely that niomal (real) depreciation is
restrictionary in the short run, predictions of tbag run effects are ranging from
expansion (NEER) to neutrality (RER). There is wealdence that an increase in
agricultural production has a short-run ‘crowding’ @ffect upon industry.

Our study reveals that withdrawal of governmenaricial support could be
harmful for both agriculture and industry. Assumiagpossibility of the tax-
financed budget deficit, a higher tax burden seapotsto be a big problem as a
correspondent increase in the government revensietany restrictionary effect.
However, the policy of higher government revenud apending seems to bring
about a nominal exchange rate depreciation whidikaésy to depress agricultural
production in the short run.

141



REFERENCES

[1]

(2]
(3]

[4]
[5]
[6]

[7]
(8]
[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

Alagh M. (2011) Macro-Economic Policy Outcomes and Agriculture Refa
between Fiscal Deficits and Investment in Agria@tiWorking Paper No. 2011-10-
05, Ahmedabad: Indian Institute of Management.

Alesina A., Ardagna S., Perotti R., Schiantarell(ZF002)Fiscal Policy, Profits, and
InvestmentAmerican Economic Review, pp. 57338.

Bach C.F., Frandsen S.E., Jensen S.G. (28@@¢ultural and economy-wide effects
of European enlargement: Modelling the common agtical policy, Journal of
Agricultural Economics, vol. 51, no. 2, pp. 2830.

Bénétrix A., Lane P. (200%iscal Shocks and The Sectoral Composition of Qutpu
IS Discussion Paper no. 294, Institute for Intdional Integration Studies.

Cardi O., Restout R. (2011Fiscal Shocks in a Two-Sector Open Economy
Discussion Paper 2011-6, de Louvain: Universit@aé#ue de Louvain.

Cavallo M. (2011).Government employment expenditure and the effdcfsaal
policy shocks Federal Reserve Bank of San Francisco WorkingeP&gries no.
2005-16, San Francisco: the Federal Reserve BaSkmfrancisco.

Collier P., Gunning J. W. (1999Why Has Africa Grown Slowly Journal of
Economic Perspectives, vol. 13, no. 3, pp. 3-22.

Easterly W., Rebelo S. (199%jiscal policy and economic growth: An empirical
investigation Journal of Monetary Economics, vol. 32, issup8,417—-458.

Gaiha R., Imai K., Thapa G., Kang W. (20I&}¥cal stimulus, agricultural growth
and poverty in Asia and the Pacific: A new perspecRome: International Fund for
Agricultural Development (IFAD).

Gomes P. (2011Fiscal policy and the labour market: the effectspablic sector
employment and wageSconomic Papers 439, Brussels: European Commissio
Helpman E. (1976Macroeconomic policy in a model of internationadde with a
wage restriction International Economic Review, vol. 17, no. 2, pp2-277.
Jaroensathapornkul J. (200@iscal and Monetary Policy Mixes Linkage to
Thailand’s Agriculture Thammasat Economic Journal, vol. 5, no. 5 pp. 34-54
Monacelli T., Perotti R. (2008Dpenness and the sector effects of fiscal policy
Journal of the European Economic Association, &pissue 2—-3, pp. 395-403.
Shevchuk V. (2016Modelling of exchange rate effects and compliméasaoetween
agriculture and industry in Ukraindnf. Sys. in Manag., vol. 5, no. 3, pp. 401-412.
Steigum E., Thggersen O. (200Bprrow and Adjust: Fiscal Policy and Sectoral
Adjustment in an Open Econoniigt. Econ. Rev., vol. 44, no. 2, pp. 699-724.
Wesselbaum D. (20143ectoral Labor Market Effects of Fiscal SpendiMPRA
Paper No. 58761, Munich: Munich Personal RePEc ikech

Zhllima E., Imami D., K&chelein H., Merkaj E. (2Q1Bnpact of fiscal policies on
imputs and production costs in greenhouse in Albalournal of Central European
Agriculture, vol. 14, no. 2, pp. 587-603.

142



