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Abstract

Sustainable economic development is based onabeufable and stable business environment that qgiesm
business competitiveness. Commercial banks havepartant role on the growth and successful fumitig of the
state's economy. Development of any industry ispussible without the raised debt capital, mostutepforms of
which are bank loans and leases. Commercial baaditdte the capital flow from the less efficiesgctors of the
economy and businesses to more competitive inégsémd enterprises. Additionally credits have agroflignificant
role in the economy of each country, because th#ystantially increase the purchasing power of comss and
industries, which leads to the GDP growth. Baltmmtries’ GDPs grew faster than in Central and &asEurope
(CEE) countries and in Europe could only be matdihetteland and Spain, before the crisis of 2008lume of loans
- including loans from foreign creditors have iragsed in average of 20 percent over the previous iyethe period
from 2000 to 2007. Still the debt was low compat@dhe average level in euro area but was abovéetied of most
CEE countries.

The purpose of the research is to analyze therdigseof Baltic States’ GDPs during the years 202910 and to
test the GDP correlation with domestic commerciahks issued loans to the businesses. The princgsielts of
analysis provide evidence about the leading anldiénting factors in GDP and issued loans mutuaticeis and
develop proposals for faster recovery of Baltict&taeconomies after meltdown in 2008. Empiricakch provides
the facts that the leading factor between the taoables — GDP and lending is GDP, because thegelsam the
lending follow after changes in GDP. Granger testlgsis, performed for aggregate GDP and lendiggrés, as well
as for 6 industries, which comprises more than 584GDP in each Baltic State: Agriculture, Manufaatg,
Construction, Wholesale/Retail, Transportationsiktigs and Operations with Real Estate, providestroversial
results and indicates that some industries outpstrhutual relationship with availability of finaatiresources, but
business sector development leads to the increfisgredits granting by this insuring particular sectfuture
development.

Authors conclude that the lending in Baltic Statestarts only when its economy shows growth in some
consecutive quarters, not vice versa. As anothgompo restore the credit granting would be byap of government
to encourage banking sector to antagonize thetsfigicthe previously found correlation - to ensierding to the
economy also during periods of recession, in ttay supporting the credit granting to the businesthe availability
of credit resources is essential for successfulvtfraf companies, industries and GDP overall. Thedastries with
better development pace have better access td oesdurces.

The methods of the research are systematicakdbgnd comparative analysis, analysis of statistiata, expert
method and generalization as well as econometrtbadeof Granger causality test.

Keywords:Loans, GDP, Granger causality test, loans and outpu

1. INTRODUCTION AND RESEARCH OBJECTIVES

Sustainable economic development is usually baseithe favourable and stable business environment
that promotes business competitiveness. Commebeiaks have a significantly role on the growth and
successful functioning of the state's economy. Cermial banks facilitate the capital flow from thes$
efficient sectors of the economy and businessesote@ competitive industries and enterprises.
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Additionally credits have another significant rale the economy of each country, because they
substantially increase the purchasing power of wmess and industries, leading to the GDP growth.
Without availability of additional financial resai@s growth of economy becomes challenging andfitrere
credits have the key influence on it (Romanova 6200

Baltic countries’ GDPs before the crisis of 2008w faster than in other Central and Eastern Europe
(CEE) countries and in Europe could only be matdiedceland and Spain. Volume of loans - including
loans from foreign creditors have increased in ayerof 20 percent over the previous year in theger
from 2000 to 2007. As a result, for example Latwibt reached 116% of GDP in 2007, compared to 35%
of GDP in the 2000th. Still the debt was low congghto the average level in euro area - 135 %, lagt w
above the level of most CEE countries (Erbenovag0

Baltic States, like many other countries in theEGEgion has experienced substantial capital irglow
the years preceding the crisis. In countries wibhtfng exchange rates (Czech Republic, Poland,dR&m
Slovak Republic and Ukraine), monetary policy wasrgythened by allowing exchange rates to fluctuate
However, in countries with pledged exchange raBesgaria, Estonia, Lithuania and Latvia) capitdlows
caused lower interest rates and significant acatiar in credit growth. In many of these countries,
including Latvia, Lithuania and Estonia, most oé tlbans were granted in foreign currency, due & th
lowest rates (Brunner, 2006).

2. MATERIAL AND METHODS

Works related to the effect of financial developitnen economic growth are controversial. Some tesul
do not indicate the existence of causality (Favag83) and, depending on the period in considerageen
show a negative relationship, while others found@way causality between finance and growth (Sdradh
Jianhong, 2006). The relationship between per aapDP growth rate and the private sector credibPG
ratio, used as a proxy for financial developmengstimated in a work for 77 countries (Beck, 200y
find that more developed levels of financial intedrary can improve resource allocation and acaelera
long-run economic growth. The reported elasticétyl i443, meaning a rise of one percentage poiGDR
growth rate per year when doubled the credit ratio.

European Central Bank (ECB) research has providepireal evidence for the existence of a bank
lending channel of monetary policy transmissionthie euro area. In addition, and in contrast to mece
findings for the US, ECB find that in the euro aokanges in the supply of credit, both in termgaéimes
and in terms of credit standards applied on loanenterprises have significant effects on real egoo
activity (Cappiello, 2010).

J.C.Driscoll discovered that there is a long tiadiin the literature on monetary policy, begirminith
Brunner and Meltzer (1963) and revived more regdmtlBernanke (1983) and many others, that banks ma
play a special role in the propagation of econoffictuations. The first is the reverse-causality or
endogeneity problem: one must determine that aifogls between output and money are due to output
responding to money and not money demand to exjmwiaof future output. J.C.Discroll points, thhet
positive correlation between output and lendingstettistically stronger for constructions and investt
loans and in the microeconomic level, there appeae substantial evidence that the impact of aghan
bank lending is the most severe on small firms {&eand Gilchrist, 1994). This research concluthed
state-specific money demand shocks have econosniadi statistically significant effects on the qtigrof
loans made by banks in that state. After usingals®cks as instruments, he found slight evidegaest
the contention that shocks to the supply of bamkdoraise output. These results are robust to elsaimg
sample size and choice of cross-sectional unit. SHw®nd finding adds to the negative results faairithe
aggregate level by Miron et al. (1994), Oliner &lebusch (1996) and others that the lending chivase
little or ambiguous macroeconomic impact.

European Central Bank (ECB) in its paper indicatasen evaluating the impact of credit growth on
output there are a number of issues that need tmitheessed. One of the most pertinent issues amdes
endogeneity, or reverse causality, problem, simeeaannot distinguish whether loan supply affecitpat
or, vice versa, if the demand for (and supply ofns is determined by future expected output. E@Bd,
that in the euro area changes in the supply ofitcigath in terms of volumes and in terms of creti#ndards
applied on loans to enterprises have significaieces on real economic activity. In other wordghange in
loan growth has a positive and statistically sigaifit effect on GDP. But it cannot be taken fom¢gd that
such changes in credit supply in turn have sigaificeffects on real economic activity. Indeed, tfer US
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neither Driscoll (2004) nor Ashcraft (2006) foundnpelling evidence for a strong causal relationship
between credit supply and real output. But conttarthe US experience, other researches documant th
changes in credit supply also exert a non-negkgibiipact on real economic activity in the euro afdee
difference between the results for the euro arehthe US-based studies (Driscoll, 2004; Ashcrdd06)
probably stems primarily from the greater dependamtbank credit of the euro area private sector.

P.L.Tecles and B.M.Tabak estimated empirical i@ahip between credit and GDP using a Vector
Error Correction model applied to Brazilian dataeTstudy of the effect of GDP on demand for crecis
carried by the assumption that better economic itiond increase the consumers and investors optimis
With higher expectations on future income, theydtensmooth consumption by increasing borrowinggifh
findings indicate a significant impact of credifpgply on future income, which corroborates the dreiw
hypothesis that financial development has an ingmbntole in economic growth. Also, the inverse dien
causality is verified. Expectations of higher protikity, measured as future GDP, implies in higher
individual income prediction and consequently ing&a demand for credit. Both results highlight the
importance of monitoring aggregate economic agtieihd the financial sector. The association between
credit booms and financial instability, with thensequent depreciation of assets quality and baisis cr
supports financial control to assure the outpwaafnomy (Tecles and Tabak, 2008).

L.Gambacorta and P.E.Mistrulli investigated thes&nce of cross-sectional differences in the respo
of lending to monetary policy and GDP shocks owiaca different degree of bank capitalization. They
indicate that all theories, which explain how bardpital could influence the propagation of economic
shocks, suggest the existence of market imperfectioat modify the standard results of the Modiglend
Miller theorem. Broadly speaking, if capital marketere perfect, a bank would always be able teerais
funds (debt or equity) in order to finance lendomportunities and its level of capital would hawerole
(Gambacorta and Mistrulli, 2005).

3. THE RESEARCH RESULTS

Comparing annual credit index, which is calculaasdhe volume of granted loans in current yearugers
volume to the granted loans in previous year, &@ithual GDP index it can be observed that both ieslex
have similar trends till year 2008, except Latwhgere already in 2007. GDP index were below 1004l
other cases, during the time period from the y@&52ill year 2008 both indexes were above 100%c¢hvh
means that the volume of the granted loans and 6B¥year over the year.

Staring from the year 2008 the situation was diifi¢ - in 2009, annual GDP index was 82% in Latvia,
85% in Lithuania and Estonia, which means that @B&eased by 15-18%, while the annual index ofdoan
was 93% in Latvia, 91% in Lithuania and 95% in B&owhich means that commercial banks stopped to
grant the loans. During next year - 2010, both xedehave the opposite trend (except Latvia) — Qidlex
was above the 100% level which means that econaarted to recover, but the volume of granted loans
continued to decrease as credit indexes were hE)®%o level.
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Figure 1. Annual Credit Index and GDP Index in liatv
Source:www.fktk.lvandwww.csb.gov.lv
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Figure 3. Annual Credit Index and GDP Index in B&o
Source:www.eestipank.eendwww.stat.ee

As authors observed in all three Baltic countri@®BP decrease actually stopped in 2010 and economies
started to increase. In same time period (year RO&Hliting volume continued to decrease and coimgar
with previous year credit volumes dropped from 9%%. GDP already moved to the next level of the
business cycle, but crediting still stayed in thevipus one.

Obtained data indicates that there is a relatigndletween the changes in GDP and the volume of
granted loans and the leading factor between tlvesevariables are GDP as the changes in the vohlime
granted loans follows the fluctuation of GDP.

Government can influence structural developmenteobnomy by providing necessary financial
resources to the sectors important for country\eld@ment. This kind of support is especially intpot
during low business activity cycle of economy, wipgivate financial institutions restrict creditsagability.

As an option to provide necessary financial resesirgovernments could develop commercial
banks in Baltic countries, which would be ableaaat against the previously found correlation - to
ensure lending to the economy also during periddeaession, in this way supporting the credit
granting to the businesses. As state owned banksllyshave more reliability in the eyes of
consumers during the economy meltdown period, stateed banks will have an access to the
consumers’ savings, which can be used as necagsanyrces for crediting of the economy.
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4. DISCUSSION

Authors, in order to clarify the mutual relationstween GDP development and industries lending
capability, tested the correlation between the strgudevelopment pace and its access to finanesalurces
(leverage). Authors draw a hypothesis that if tidustry develops more quickly, then more credibueses
are available to particular industry.

In order to test the hypothesis authors perforrhed3ranger causality test analysis between 6 iridast
growth temps and leverages dynamics during thegerdf time 2005 -2010.

According to the data from Baltic Statistical Bawe - Statistics Estonia, Statistics Lithuania @edtral
Statistics Bureau of Latvia, 6 industries — Agriatdé, Manufacturing, Construction, Wholesale/Retalil
Operations with Real Estate, Transportations/Lagistontributed more than 60% of total Latvia GDP i

year 2010.

Table 1
Industries output and contribution to GDP in 2010
Proportion in GDP, %

Industry

Latvia Estonia | Lithuania
Agriculture 4,50% 2,87% 3,5%
Manufacturing 13,40% 14,31% 19,9%
Construction 5,90% 4,98% 6,3%
Wholesale and Retalil 16,70% 10,39% 19,59
Transportation and Logistics 12,10% 7,72% 12,3%
Operations with Real Estate 8,30% 9,50% 6,9%

Total: 61% 50% 68,4%

Source:www.fktk.lv www.csb.gov.lwvww.lb.lt www.stat.gov.|twww.eestipank.e&ww.stat.ee

Granger causality test is a statistical method da@seprediction — i.e. it estimated if one varialdea
signal to predict the value of another variableisThethod by its mathematical formulations wasodticed
by C.Granger in 1960s and is widely used in econsrsince then. To analyse similar concepts as are
examined in this paper Granger causality test vgas by |.Sendeniz-Yuncu et al. (2008) and R. Bdbezu
al. (2010).

In order to statistically determine what is the sality between loans and output Granger causagy t
was used. Quarterly data for the period 2005-2@105DP and its components and loans by sectors were
used. Because of the quarterly dataset, four laye wsed so the equations evaluated are as follows:

yt = aO + alyt—l Tt a4yt—4 + ﬂlxt—l Tt ﬂ4xt—4 + Et (1)
Xt = aO + alxt—l Tt a4xt—4 +ﬁlyt—1 + "'+ﬁ4yt—4 + Et

where Y, - output in the period t,

X - loans at the period t.

Loans are outstanding loans at the end of the ¢gheBoth output and loans are measured at nominal
prices. In further analysis we will examine botlgiegate numbers (total GDP, total loans) and GDP an
loan components split by NACE1 sectors.

Granger causality test shows that aggregate GDFaamddata do show causality effects; except for
Lithuania where it seems that total outstandingndomfluence the value of GDP (results for the aggte
GDP and total loans outstanding can be seen ireTgbl

Results summary of Granger test for all three Baltuntries in more detailed split by sectors can b
found in attachment in Table 3. There are someadsting results when looking more deeply at paldicu
sectors. With 95% confidence it can be said thatvlimlesale and retail sector loans influence ougma
vice-versa output influences the amount of outstantbans both in Latvia and Estonia. Data for udhia
for this sector can't be split separately and drews together with data on transport, logistics and
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accommaodation. Probably that is the reason whyeth@pear no causality effects for wholesale arallret
loans and output in Lithuania.

Table 2
Results of Granger test for all three Baltic counties
Null Hypothesis: Latvia Estonia | Lithuania
GDP does not Granger Cause LOAN_TOTAL 0,392 0,7[742 0,6412
LOAN_TOTAL does not Granger Cause GDP 0,8982 ®1y69 0,0327

Source: the authors’ calculations

In transport and logistics sector the only caugdliit can be found is between loans to transpudt a
logistics sector and total GDP in Latvia. As thexano Granger causality between loans to this seotd
output of transportation, there is no direct impéwugh may be some indirect because of the pbsgto
develop some other sectors of economics. No colmmscbetween loans and output in transport sector a
found also in Estonia.

In operations with real estate there is a cleasality by loans to real estate sector influenchegdutput
of this sector in all Baltic countries, but we shiboote that till 2008 data for operations withlrsactor in
Latvia and for the first two quarters of 2005 intdfsa and the whole period in Lithuania includedadalso
on loans to some additional subsectors like redtaher business activities, that could leave sonpact
on results, though as the amount of these exttarsesre small, this impact should not be significa

For agriculture we don't find causality effects meg that the increase of loans does not influence
output of agriculture much. That could be explaifetause there are seasonal factors and good or bad
weather can have an influence on the output regssdhe amount of loans outstanding. Another fastor
that loans for agriculture could be long term inmeents that don't give full payback in one yeartts®
impact of the loans is not so apparent. In Estanid Lithuania it seems that there is an opposfeceés
output in agriculture influences the value of catsling loans to this sector.

In manufacturing, though there are no strong caiimex observed, the effect is in opposite direction
than in the sectors previously mentioned. With afi8nfidence for Latvia and 99% confidence for Esdoni
we can say that output in manufacturing industfiuenced the loans for this industry. That couldgest
that banks are more eager to credit already deedlepterprises and lend money for other purpos®s th
further development. This connection in Lithuamideiss pronounced.

For construction in Latvia we don't find causakffects in any of the tested directions meaning itha
the period of 2005-2010 construction was motivétgdther factors than the availability of loansafthould
be internal demand, loans issued for other se¢togs operations with real estate) or some othapig). In
Lithuania and Estonia we can say that the situaoa bit different as the loans to constructiont@e
influence the output of this sector.

5. CONCLUSIONS

The Loan Index - the changes in Credit grantingun over the previous year, showed a positive
growth until 2007th (inclusive), and this ratio mated with changes of GDP, whereas in 2008thCieelit
granting volumes continue to grow, despite thedalieal GDP.

Based on empirical research, the leading factowndxn the two variables — GDP and Lending is GDP,
because the changes in the lending follow aftengbs in GDP. Accordingly authors conclude that the
lending in Baltic will restart only when Baltic $&8 economy will show growth in some consecutive
guarters, not vice versa - the renewal of lendifigl@ad to the GDP growth.

By testing the causality between loans and outp&ailtic countries by exploiting the Granger caitgal
test, authors conclude that there is controversiesults and some industries supports the hypathbst
some not. The results can diverse even in the gainstries between the countries.

Largest effect of connection between loans and utufipe in wholesale and retail sector where the
causality observed is in both directions both itvlaaand Estonia.

Loans available to operations with real estateuerites output in this sector. Loans for this sector
should be issued with caution and carefully exangjrthe economic situation and possibilities of Hart
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development as recent experience in the Baltic tti@snshowed that exaggerated crediting of operatio
with real sector was one of the factors leadingdmnomic recession.

Output of agriculture has influenced the value aofstanding loans to agriculture in Lithuania and
Estonia, but no causality for this sector was foumd.atvia. Similarly also the output of manufa&ur
influence the value of outstanding loans to martuféy sector in Latvia and Estonia, but the cotineds
shown to be weaker in Lithuania.

The availability of credit resources is essential duccessful growth of companies, industries abiP G
overall.

These industries which better development pace beiter access to credit resources.

There is a need to improve the statistical datshadtiogy in Baltic States in order to gather more
accurate data on Transportation and logistics imgyerformance.

As another option to restore the credit grantingudobe by support of government to encourage
banking sector to antagonize the effects of thevipusly found correlation. This support could emsur
lending to the economy also during periods of reices in this way endorsing the credit grantinghe
businesses.
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Appendix 1
Table 3
Results of Granger test for all three Baltic counties split by sectors: Wholesale, Transport and Opetions with
real estate.
3Probabilities[1]

Null Hypothesis: Latvia Estonia | Lithuania
Wholesale/Retail[2]:

LOAN_SALES does not Granger Cause OUT_SALES 0,01020,0177 0,1723
OUT_SALES does not Granger Cause LOAN_SALES 0,00130,0455 0,9692
GDP does not Granger Cause LOAN_SALES 0,010p @,003] 0,2269
LOAN_SALES does not Granger Cause GDP 0,159B8 3,080| 0,0556
Transport/Logistics:

LOAN_TRANSPORT does not Granger Cause OUT_TRANSPOR 0,3951 0,5522 0,1723
OUT_TRANSPORT does not Granger Cause LOAN_TRANSIPOR 0,2417 0,2016 0,9692
GDP does not Granger Cause LOAN_TRANSPORT 0,004 3222, 0,2269
LOAN_TRANSPORT does not Granger Cause GDP 0,019 ,31 0 0,0556
Operations with real estate:

LOAN_REAL_ESTATE does not Granger Cause OUT_REARTETE 0,0126 0,0394 0,0387
OUT_REAL_ESTATE does not Granger Cause LOAN_REASTETE 0,4499 0,5988 0,4082
GDP does not Granger Cause LOAN_REAL_ESTATE 0,81150,4023 0,1398
LOAN_REAL_ESTATE does not Granger Cause GDP 0,440[70,2523 0,0178

[1] If probability <0.05, null hypothesis is reject with 95% confidence.

[2] For Lithuania Wholesale/Retail sector data carall with Transport/Logistics and Accomodation

sectors.
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Table 3, continued

Probabilities
Null Hypothesis: Latvia Estonia | Lithuania
Agriculture:
LOAN_AGRICULTURE does not Granger Cause OUT_AGRIJURE | 0,9196 0,7407 0,1452
OUT_AGRICULTURE does not Granger Cause LOAN_AGRIQURE | 0,8647 0,0042 0,0629
GDP does not Granger Cause LOAN_AGRICULTURE 0,53380,0448 0,002
LOAN_AGRICULTURE does not Granger Cause GDP 0,078Y 0,0683 0,0021
Manufacture:
LOAN_MANIFACTURE does not Granger Cause OUT_MANIEAURE | 0,6522 0,1899 0,7615
OUT_MANIFACTURE does not Granger Cause LOAN_MANIEAURE | 0,0845 0,0098 0,1264
GDP does not Granger Cause LOAN_MANIFACTURE 0,1601 0,0014 0,0646
LOAN_MANIFACTURE does not Granger Cause GDP 0,1773 0,0407 0,0758
Construction:
LOAN_CONSTRUCTION does not Granger Cause
OUT CONSTRUCTION 01209 | 0,0191 | 10,0826
OUT_CONSTRUCTION does not Granger Cause
LOAN_ CONSTRUCTION 03852 | 02074 | 03
GDP does not Granger Cause LOAN_CONSTRUCTION @364 0,1759 0,4784
LOAN_CONSTRUCTION does not Granger Cause GDP ;864 0,127 0,2344

Source:the authors' calculations
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