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 The rapid economic growth of developing 
countries since the start of the millennium came to a halt after the Global Finan-
cial Crisis (GFC) in 2008. In the period that preceded GFC global investors and 
the global international institutions such as the International Monetary Fund and 
the United Nations were very optimistic about developing and emerging markets 
growth prospects in the period to come going on to calling them the engines of 
the world economy. However, the fi nancial crisis that started in developed part 
of the world revealed that dynamic growth of developing markets was predomi-
nantly based on a commodity and oil prices boom and the overextension of credit 
which was the consequence of high commodity prices and resultantly overrated 
expected corporate profi ts and cheap, near-zero interest money. Th is propelled a 
global investors race for higher yields in developing markets’ assets such as equity, 
bonds, currencies and real estate. Th e fl ip side of the coin were accumulated debts 
and a widening of current account defi cits in a growing number of developing 
countries. Unfortunately, with the evaporation of global investors’ optimism, mas-
sive capital outfl ows took place resulting in diminished economic growth, employ-
ment, investments, depletion in foreign exchange reserves, massive depreciation 
of local currencies and escalation in current account defi cits, infl ation and public 
debt. Hence, before developing countries, once again, emerged the well-known 
economic policy challenge of regaining and sustaining economic growth and fi -
nancial stability. In order to provide some useful and constructive guidance to 
these issues, Limes Plus, Journal of Social Sciences and Humanities is publishing 
a special issue titled Th e Challenges of Economic Policy and Banking Stability in 
Developing Countries.

Th e fi rst part of the issue is entitled Th e Challenges of Economic Policy. Pa-
pers in this part point to policy challenges facing policy makers in developing 
and emerging markets and propose policy directions aimed at strengthening the 
foundations for strong, inclusive and sustainable growth and regaining fi nancial 
stability. In his paper Miroljub Labus closely examines the eff ects of 2015 fi scal 
consolidation program in Serbia on monetary policy and the commercial banks. 
He concludes that National Bank of Serbia turned to monetary easing whereas the 
commercial banks switched away from lending to the corporate sector towards 

FOREWORD
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fi nancing public debt. However, a reduction in corporate lending upset growth 
and created illusions that a further increase in public debt was sustainable. Labus 
further points out that reaction of the Serbian banks, in the sense of providing 
more opportunity to the government for fi nancing public debt, created an exam-
ple of unexpected eff ects on fi scal consolidation that increased default risks and 
uncertainties in the economy. Dejan Šoškić sheds light on several major obstacles 
to fi nancial development in South East Europe and on potential policy remedies 
capable of supporting fi nancial intermediation in the region. Ognjen Radonjić 
analyzes the relationship between the free movement of global capital and 
fi nancial disturbances in developing and emerging markets and recom-
mends strategies aiming at preventing fi nancial crises in the short and long 
run. He defends the theoretical approaches advocated by Keynes and Minsky and 
calls for reintroduction of capital controls.

In the last part entitled Th e Determinants of Bank Profi tability and Non-Per-
forming Loans in Serbia Svetozar Tanasković, Marko Miljković and Jelica Petrović-
Vujačić point out that the Serbian banking sector has not suff ered major conse-
quences of the latest global economic crisis and that profi tability of most banks, 
as well as the sector as a whole is at a very low level, especially since 2011. Further, 
they identify the main factors which aff ect the profi tability of commercial banks in 
the Serbian banking sector. Renata Mišljenović and Zorica Mladenović fi nd that in 
the long-run aggregate non-performing loans in Serbia are aff ected separately by 
prices and the nominal exchange rate and that their short-run dynamics is mostly 
determined by the depreciation rate and the interest rate channels. Th ey also fi nd 
that GDP growth rates have an important contemporaneous eff ect on short-run 
variations in aggregate non-performing loans.

Finally, we express our hopes that policymakers and academicians will fi nd 
papers in this volume appealing and that policy directions put forward here will 
be tested in real world economic life.

Ivan Vujačić
Ognjen Radonjić
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REACTION OF BANKS AND 
MONETARY POLICY TO 
FISCAL CONSOLIDATION 
IN SERBIA: Empirical 
Evidence and DSGE 
Simulations

Th e fi scal consolidation program in 2015 initiated a switch in the monetary 
policy of the National Bank of Serbia (NBS), and the commercial policy 
of banks. Th e NBS turned to monetary easing, which quickly reduced 
the eff ective repo rate and related market rates. Th e commercial banks 
switched away from lending to the corporate sector towards fi nancing 
public debt. Lower interest rates brought about lower investment costs 
that had a positive eff ect on growth. However, a reduction in corporate 
lending upset growth and created illusions that a further increase in 
public debt was sustainable. Th e lesson learnt so far is that business 
climate depends overwhelmingly on measures of economic policy, but not 
entirely. Reaction of the Serbian banks, in the sense of providing more 
opportunity to the government for fi nancing public debt, created an 
example of unexpected eff ects of the fi scal consolidation that increased 
default risks and uncertainties in the economy.

Key words: fi scal consolidation, DSGE models, monetary policy, crowding-out
JEL CLASSIFICATION: C68, E47, E62

 The fiscal consolidation program in 2015 
initiated a switch in the monetary policy of the National Bank of Serbia (NBS), and 
the commercial policy of banks. Th e NBS decided to launch a monetary easing 
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policy that immediately reduced the eff ective repo rate and related lending rates. 
Th e commercial banks switched away from lending to the corporate sector towards 
fi nancing public debt. Lower interest rates brought about lower investment costs 
that had a positive eff ect on growth. However, a reduction in corporate lending 
upset growth and created illusions that a further increase in public debt was sus-
tainable. Th e lesson learnt so far is that business climate depends overwhelmingly 
on measures of economic policy, but not entirely. Reaction of the banks created 
unexpected eff ects of fi scal consolidation that increased default risks and uncer-
tainties in the economy.

We use in this paper empirical evidence and the QUEST_Serbia model, a 
Dynamic Stochastic General Equilibrium (DSGE) model of the Serbian economy, 
to assess outcomes of the fi rst stage, and simulate eff ects of the next stage of fi scal 
consolidation policy, and the banking sector’s reaction to it. Th e paper is struc-
tured in the following way. In the fi rst part we provide evidence on crowding-out 
eff ects in 2015 that followed the introduction of fi scal consolidation. In the second 
part we compare our forecast made a year ago with actual results in the fi rst year 
of the implementation of the new fi scal policy. In the third part we explain how the 
QUEST_Serbia model was adjusted to simulate eff ects of fi scal consolidation and 
the reaction of the banking sector to it. In the fourth part we present two example 
causa scenarios referring to the fi scal and banks’ commercial policy. Finally, we 
briefl y conclude.

1. CROWDINGOUT

Th e global recession dramatically hit world economy. Rising unemployment, 
mostly among youth; deterioration of the standard of living; unfair distribution 
of income and declining growth are just a few among numerous negative con-
sequences. Th e global recession threatened to become a global depression more 
serious than the one of 1929. Th erefore many governments decided to use mon-
etary and fi scal measures to prevent such a development. Years later, we still face 
low interest rates and a large expansion of the money base. Probably rather soon 
this will be over since there are expectations that interest rates will go up with 
a termination of quantitative easing. Nevertheless, a relaxed monetary policy is 
prevailing for the time being. On the other hand, expansionary fi scal policy has 
already reached its limits. Boosting public consumption and fi nancial supports 
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to failing banks have accumulated enormous public debt, which become largely 
unsustainable in many countries. Th erefore, a lot of them turned to some kind of 
fi scal consolidation policy, which at least temporarily was detrimental to growth. 

What happened to Serbia? Serbia went into recession three times in that pe-
riod; more specifi cally in 2009, 2012 and 2014. Th ere were some expectations that 
the National Bank of Serbia (NBS) would assist the business community and pur-
sue quantitative easing either to decrease the repo rate or mandatory reserves in 
commercial banks. Th is did not occur. High and persistent infl ation, coupled with 
a memory of two hyperinfl ation that recently destroyed the currency and the mid-
dle class, gave the moral ground to the NBS to keep restrictive monetary policy 
whatever the cost would be in terms of lost output. On the other hand, expansion-
ary fi scal policy was not much successful in curbing high unemployment, and end-
ed with a huge public debt. A risk of sovereign default persuaded the government 
to adopt the program of fi scal consolidation at the end 2014. Complementary to 
that, a drop in domestic demand and foreign prices of energy, together with rather 
high real repo interest rate and the appreciated real exchange rate, paved the way 
for the NBS to start relaxing monetary policy. Th e IMF supported that switch in 
monetary policy conditioned on a strict implementation of the fi scal consolidation 
program. Th e overall outcome was that infl ation fell to 1.5 percent at the end of 
January 2016. Nevertheless, the target infl ation rate was kept at 4.5 percent (plus/
minus 1.5 percent), with offi  cial repo rate at 4.5 percent. It seems that the NBS 
doubts whether a permanent price stabilization has been achieved or not.

Th e program of fi scal consolidation reduced the fi scal defi cit from 6.6 per-
cent of GDP in 2014 to 3.7 percent in 2015. However, the share of public debt in 
GDP rose from 70 percent to 75 percent in the same period. Th e government did 
not fi nance public debt by issuing foreign bonds, but opted for domestic bonds 
either in terms of the euro or the dinar. Th e offi  cial yield slightly declined, but 
another negative eff ect suddenly emerged. Banks’ lending to the corporate sec-
tor substantially shrank, while public borrowing markedly expanded. Th is was a 
classic example how public borrowing crowded out the private sector. Figure 1 
illustrates this point.

Let us start with panel (a). It shows the empirical relationship between 
growth rates of GDP (gGDP) and corporate lending (gLOAN) for the period between 
Q1Y2003 and Q4Y2015. It is immediately clear that there were co-movements 
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between the said time series. More technically, both series are cointegrated of the 
order one. Th eir long-term relation is described by the following equation:

(1)
gGDP – 0.186∙gLOAN + 0.565 = 0

(0.074)
[-2.505]

Figure 1: Macroeconomic evidence

It is characteristic for the Serbian economy that growth in the past was 
mainly promoted by expansion of domestic demand. Now we see that a part of 
this growth model is related to the way how this expansion was fi nanced. How-
ever, the banks’ reaction to the global recession was peculiar. Initially they did not 
squeeze loans to either the corporate or public sector. Quite the opposite, for a 
few years they provided even more loans. In the middle of 2012 that policy sharply 
changed. Banks continued to extend credit lines to the government, but started to 
reduce them to the corporate sector. Th is policy is illustrated in panel (b). Public 
borrowing was limited during the period of public debt reduction until the end of 
20081. At that time the share of public borrowing from the domestic market was 2 
percent of GDP. It has increased to 18 percent at the end of 2015 revealing a steep 
upward trend of public debt accumulation. Dynamics of the corporate sector bor-

1  Th e author of this paper led negotiation in 2001 with the Paris club creditors, which 
ended with 67 percent of write-off s of the Serbian sovereign debt.
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rowing from domestic banks went the other way. Its share was 24 percent at the 
onset of global recession. Th en, it rose to 32 percent, but reversed back to initial 
percentages in the middle of 2012. A clear crowding-out episode due to public 
borrowing was evident in the last three years.

Panel (c) shows two time series: public debt share in GDP and share of public 
loans in GDP. Th ey are highly cointegrated. Finally, panel (d) warns us that there is 
a negative relationship between rates of growth of GDP and public debt. Steeper 
increase of public debt is linked to lower GDP growth rates.

It seems that expansionary fi scal policy did not assist the Serbian economy 
to fully recover from the shock received by the global recession. Public debt has 
contained GDP growth prospects. At the same time, commercial banks decided 
to reverse their credit policy; the higher the loans to the public sector, the less 
credit to the corporate sector. Th at switch in commercial policy was detrimental 
to growth in Serbia. Th e question is how fi scal consolidation policy aff ects growth 
and banking activity.

2. OUTCOME OF THE FISCAL CONSOLIDATION

Fiscal policy has been expansionary for years. Depending on the stage of the 
business cycle, it has been counter-cyclical or pro-cyclical, but always expansion-
ary. During the period of high growth rates from 2003 until 2008, fi scal policy fur-
ther stimulated GDP growth. Since the onset of the global recession, the Serbian 
economy has entered recession three times, and fi scal policy has unsuccessfully 
attempted to improve growth prospects. Th e fi nal outcome has been a persistent 
fi scal defi cit and rising public debt. When the debt-to-GDP ratio reached the level 
of 70 percent in 2014, it was clear that such a policy was not sustainable any more. 
Th erefore the program of fi scal consolidation was designed and implemented so 
far with positive results.

On the other hand, monetary policy has never been counter-cyclical un-
til last year. Arguing that a lower fi scal defi cit would only provide room for the 
reduction of the repo interest rate, the National Bank of Serbia (NBS) turned to 
monetary easing in 2015. Th e IMF supported such a switch in monetary policy. 
Up to that point, the NBS has been only concerned with price stabilization and in 
order to achieve this goal advocated the policy of high interest rates at any cost in 
terms of lost output.
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As already mentioned, fi scal consolidation was introduced at the end of 
2014 and implemented during 2015. We would like to assess its impact on key 
macroeconomic variables. For that purpose we will use our QUEST_Serbia DSGE 
model. It was developed and initially explained in (Ratto et al, 2009). Th e model’s 
modifi cations and adjustment to the Serbian economy were explained in (Labus, 
2014a and 2014b, Labus & Labus, 2015). Th e model was used last year to forecast 
potential impacts of the fi scal consolidation package. Our method was based on 
a model-based counterfactual experiment of what would happen to the Serbian 
economy if the policy maker consistently implements the policy package. Results 
were compared with the estimates of what would happen to the same economy if 
the policy maker did nothing at all. We considered the diff erences between these 
two experiments as the net eff ect of the fi scal consolidation package. Technically 
speaking, the forecast of the spontaneous development was based on an uncon-
ditional forecast from the model, while controlled development was based on a 
conditional forecast.

In order to perform a conditional forecast, we needed to choose proper in-
puts for the model’s simulation. On that account we worked with two types of 
fi scal instruments. Firstly, one type of them addressed government consumption. 
Government consumption − as a fi nal demand component of GDP – consists 
of compensation for public services, and purchases of goods and other services. 
Gross wages of public sector employees represent the market value of these serv-
ices. Th ey roughly contributed to 70 percent of government consumption. Th e 
wage bill in the public sector − including state owned enterprises (SOEs), public 
agencies, budget benefi ciaries, public administration, and social services in health 
and education system – was scheduled to shrink by 0.5 percent of GDP. Th e reduc-
tion rate was linear and set to 10 percent. It would apply to all public wage rates 
higher than 25,000 RSD monthly. Saving on public purchases was the other part of 
expenditure reduction. Th e spending base was quite large, since purchased goods 
and services accounted for one-third of total public spending or 7 percent of GDP. 
However, it envisaged a rather modest reduction of public purchases with the esti-
mated eff ect of only 0.1 percent of GDP. Finally, restructuring SOEs would require 
an improvement in their effi  ciency and the shedding of the redundant workforce. 
It was estimated that reduction in unproductive workforce would save at least 0.3 
percent of GDP. All together, these measures would reduce the government con-
sumption between 0.9 and 1 percent of GDP.
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Secondly, the other class of measures referred to transfer payments. Th e 
principal reduction was related to monthly pension checks for the value of over 
25,000 RSD. Th e rate of reduction was progressive, and the total fi scal saving 
would amount to 0.5 percent of GDP. Th e other type of transfer payment saving 
was related to budgetary transfers to local governments. Th ese transfers would be 
reduced by 0.2 percent of GDP. All together, they would roughly contribute to fi s-
cal savings of 0.7 to 0.8 percent of GDP.

With this information, we proceeded with a conditional forecast of the key 
variables. We reduced the government consumption share in GDP by 1 percent 
for 12 consecutive quarters (three years). Th e starting point was an unconditional 
forecast for the fourth quarter of 2014, since the last historic data was available 
only for the third quarter of 2014 at that time. In this way we completed a data 
base for the whole year 2014 and prepared forecasting for the next three years. 
Th en we inserted the target expenditure fi gures, period by period, and set them as 
the constrained path of the government consumption for 2015−2017. Th e bench-
mark values, against which the target values were compared, were the share of 
government consumption in GDP that would be spontaneously achieved without 
any policy interventions - as these values had been forecasted by the model. Th e 
ratio between two of them should reveal a 1 percent GDP reduction of govern-
ment consumption during the forecasted period. Th is means that we did not fi x 
any particular level of government consumption, but reduced its ongoing share in 
GDP for 1 percent, which otherwise would be spontaneously completed. Next, the 
same method for preparing input data was applied to transfer payments. Transfer 
payments were reduced by 1 percent of GDP compared to the forecast of such pay-
ments that had be obtained by the model assuming no governmental actions.

Th e conditional forecast is presented by solid lines with markers in Figure 
2. Th e unconditional forecast is presented by solid line without markers. Bars in-
dicate actual values of macroeconomic variables. What can we infer from Figure 
2? From panel (a) we conclude that the forecast of GDP growth rates was quite 
accurate concerning unknown factors. Among them, an increase in export and 
infl ow of foreign direct investment were the most welcome surprise that unexpect-
edly increased output in the third quarter. Th e actual growth path supported our 
forecast in all quarters but the third one. Th erefore, growth in the second half of 
the year outperformed our expectations and brought about annual higher results 
of 0.5 percent above our baseline forecast.
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Figure 2: Forecast for 2015−2017 and realization in 2015

Panel (b) envisaged a fall in interest rates. Th ose interest rates are the eff ec-
tive repo rates. We have a complex system of repo operations in which the NBS 
only sells its Certifi cates of Debt (CoD), never buys treasury bills, sets the main 
refi nancing rate with upper and lower bounds, off ers a specifi c amount of CoDs 
at each session of the open market, and accepts the highest bid. Hence, the NBS 
sets both the rate and quantity of securities, and commercial banks respond to 
that by their off er of how much securities to buy and at what rate which is usu-
ally very close to the lower bound of the repo corridor. Th e closing rate at which 
transactions are accepted is called the eff ective repo rate. Th e eff ective repo rates 
are a combination of managed and free market interest rates with no risks. Th e 
drop of eff ective repo rates was higher than what we expected. Th e reason behind 
this diff erence was in the policy switch of the NBS. We admit that this switch was 
indicated by the NBS, but we were not fully convinced. Th is is a lesson for the 
conditional forecast. A credible trust of policy makers is absolutely vital for a con-
ditional forecast, but policy makers should have a good credibility record, which 
is not often the case in Serbia. In any case we did not miss the trend, but the size 
of the interest rate adjustment.
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A similar situation exists regarding the primary fi scal defi cit as shown by 
panel (c) in Figure 2. Th e annualized size of the defi cit was forecasted pretty well, 
but the actual path was fairly missed. Th is was a consequence of the Government 
policy, which sharply squeezed public expenditure in the second and third quarter 
of the year in order to have better negotiation position with an IMF mission that 
was supposed to review the Stand-by Agreement. Th at policy did not respect en-
titlement rights of the budget benefi ciaries and ended with accumulated arrears. 
Th e lesson from panel (c) is that implementation of the public expenditure policy 
is hardly possible to predict on the ongoing bases. 

As for the share of public debt in GDP, our forecast was quite the accurate. 
Panel (d) in Figure 2 supports that conclusion. Public debt continued to rise, as 
expected, according to its short-term trend, and reached 75 percent by the end of 
2015.

Let us briefl y conclude that a conditional forecast crucially depends on con-
ditions imposed upon the model. Th ose conditions should be appropriately re-
vealed by policy makers in a policy framework governed by rules. It is an open is-
sue whether the public trusts them, and incorporate into the forecast and business 
decisions. For sure, the program of fi scal consolidation was properly applied in the 
fi rst year of its implementation. Th e NBS kept the promise to reduce the repo rate 
if the fi scal defi cit went down, but ceased with this policy in the last quarter. It is 
not clear whether this action is temporary or permanent.

3. THE MODEL ADJUSTMENT

QUEST_SERBIA follows the main lines of the QUEST III model’s platform 
with some substantial diff erences. In our model there are two distinct parts: the 
domestic economy and the foreign economy, where the euro zone is treated as the 
rest of the world. Th e Serbian economy is a small open market economy, which is 
imperfectly integrated into the wider international market. Contrary to this, the 
EU economy is a large open economy with full mobility of capital, goods and fi nan-
cial assets. Diff erences in size and adjustment costs due to imperfect international 
integration had to be taken into account in defi ning steady-state properties of the 
Serbian economy. 

We underline the following four fundamental specifi cs of the QUEST_SER-
BIA model. Firstly, there is no full mobility of fi nancial capital across borders and 
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households that save income and invest in domestic and foreign bonds face no 
pressure to adjust their intertemporal preferences. Th erefore, the real interest rate 
in Serbia is permanently above the EU real interest rate. Additionally, the real 
interest rate convergence cannot be detected over the past ten years. Th is means 
that the rate of time preference in Serbia is permanently lower than in the EU. In 
terms of utility, domestic households value present income over future income 
much more than their counterparts in the EU. Quite diff erently, QUEST III as-
sumes that steady state domestic and foreign rates of time preference are equal. 
We cannot do this. Hence, there is a permanent gap between domestic and foreign 
rates of time preference.

Secondly, there is also no perfect mobility of goods across borders. Due to 
transaction costs, domestic infl ation is permanently higher than foreign infl ation. 
In the steady state these diff erences are destined to vanish if purchasing power 
parity holds. However, this does not hold in Serbia and QUEST_SERBIA had to 
respect this fact. Th erefore, even in the steady state the rate of infl ation in Serbia 
is higher than in the EU. QUEST III, on the other side, assumes zero diff erence 
between domestic and foreign interest rates.

Next QUEST III states the trade balance is zero in the long run. Th e Serbian 
case is quite the opposite; it is hard to assume that the Serbian economy will bal-
ance exports and imports over the next ten years. Th e steady state value of the 
trade balance will be negative. Th e only doubt is how negative it will be.

Finally, the Serbian economy is a small economy bound to grow much faster 
than large mature economies in the world, including the EU. Th ere is no doubt 
that we need somehow to model the convergence process in which the steady state 
GDP rate of growth in Serbia must be higher than the GDP steady state rate of 
growth of the euro zone.

Th ese four fundamental distinct properties of the Serbian economy were 
taken into account by modifying original QUEST III model codes. Th e next two 
specifi cs are more technical than fundamental: Th e data set underlying QUEST 
III model is much richer than our data set. Th e European Commission originally 
estimated the model using quarterly data for the period between Q1Y1978 and 
Q4Y2007, which uses 149 data points. In our case, we use only 52 data points and 
estimate the model from Q1Y2003 to Q4Y2015.

Also parameters are modifi ed to the macroeconomic framework of the Ser-
bian economy. In some cases, we used the same initial values as in QUEST III. 
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Since these parameters are overridden by the Bayesian estimation, a possible initial 
bias is substantially reduced if not completely eliminated.

We will further modify the model in this paper in order to endogenize fi s-
cal revenue categories, and include banks’ commercial policy. As for the fi scal 
part, the main idea is to link fi scal revenue to business cycle conditions. Th is was 
not present in the original QUEST_Serbia model. Th e expenditure side indeed 
responded to an output gap, while the revenue side was modeled mostly in a way 
to refl ect government fi scal policy stances. We now endogenize the revenue side 
as well, and make it correspond to the business cycle path.

Before we explain this modifi cation of the model, let us rewrite the expendi-
ture side. Government expenditure constitutes public purchases of consumer 
goods and services, government investments and transfer payments:

(1)

Government consumption is directly exposed to changing business cycle 
conditions. Th is is modeled by its temporary deviations around the long-term 
growth rates:

(2)

Where ( ) is the deviation of the government consumption 
growth rate around the steady-state GDP growth rate,  is the deviation of 
the government consumption share in GDP from its target level. Parameter ( )
 indicates the level of inertia in the reaction process, while parameter ( ) cap-
tures the delay with which the fi scal response to an output gap takes place. Th e 
remaining parameter ( ) measures the speed of adjustment of temporary devia-
tions to the target share of government consumption in GDP. Finally, the whole 
process is subject to permanent stochastic shocks ( ).

Th e response of government investments to changing business conditions is 
formulated in a symmetric way:

(3)

where ( ) is the deviation of the government investment 
growth rate around the steady-state GDP growth rate corrected for embodied 
technological progress, stands for the deviation of the government investment 
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share in GDP from its target level. No inertia is assumed in this process, while pa-
rameters ( ), and ( ) capture some delays in adjustment to the policy target 
and friction in responding to the output gap.

Th e transfer payment system acts as an automatic stabilizer in a business 
cycle by coupling the income of unemployed people and of pensioners with the 
actual implementation of wage payments in the economy. We assume that the 
government regards the share of transfer payments to the wage bill (or alterna-
tively to GDP) as a decision variable, and on top of that, it provides income for 
unemployed people:

(4)

Th e target share of transfer payments to the wage bill is ( ), the 
target labor participation rate is (L0), and parameter (b) measures the generosity of 
the social safety net. Th e whole process is subject to a stochastic shock ( ).

Let us now turn to the revenue side, where we made most of the adjustments. 
Government revenue ( ) is collected from taxes on labor income, including 
SSC, consumption, and profi t, as well as from lump-sum taxes:

(5)

PIT, SSC, VAT and tax on profi t are linear and fi xed by two components, 
proportional and progressive levies on the corresponding tax bases. Th e fi rst com-
ponent refers to the average rates set independently of business cycle conditions 
(  and  respectively). Th e second component is the progressive 
tax rate that captures cycle fl uctuations (  and  respectively). It 
serves as an automatic stabilizer during business fl uctuations.

All taxes are derived in a similar way, as a fi rst-order Taylor expansion around 
zero output gap. Hence, labor income tax is:

(6)

In a similar way we model SSC, VAT and tax on profi t:

(7)

(8)



LIMES+  Vol. XII (2015), No. 1: pp. 11–29

21

(9)

Tax revenue is uncertain since it depends on cyclical fl uctuations and the effi  cien-
cy of tax collection. Th erefore, it is subject to stochastic shocks ( , 
respectively). Shocks are modeled as fi rst-order autoregressive processes with zero 
mean and standard deviations set by the modeler. Th eir coeffi  cients are estimated 
by using Bayesian technique. Th e empirical part of the model is based on time 
series of PIT, SSC, VAT and tax on profi t for the period Y2003Q1 –Y2015Q4.

Finally, a lump-sum tax is included in order to facilitate the government 
in controlling public debt. It approximates in an ordinary way the government’s 
trial-and-error practice to enforce the collection of one-off  fi scal revenue from 
state-owned enterprises (SOEs) even if they run losses or are insolvent. In the 
model, the government sets the target share of public debt in GDP ( ). If 
the achieved share of public debt in GDP in the previous period is higher than the 
target debt-to-GDP ratio, the government will apply an additional tax rate ( ). 
Also, the government monitors the trend of debt-to-GDP ratio. If this ratio is in-
creasing, meaning that the rate of its change is positive ( ), the government 
will charge additional taxes at the rate ( ):

(10)

As we already mentioned, this happens in theory. In reality, the government 
compares a desired level of public debt with the one actually achieved and accord-
ingly enforces various temporary means of collecting non-tax revenue. Th erefore, 
the burden of the lump-sum tax falls more on taxpayers than on consumers and 
their disposable income.

Th e share of fi scal defi cit in GDP is defi ned as follows:

(11)

As for the investment process, we distinguish between real investment ex-
penditures ( ) and physical investments ( ). Th e real investment expenditures 
with respect to capital are subject to convex adjustment costs, where ( ) and ( )
 are parameters of sluggish capital and investment adjustments. Th e adjustment 
costs are given by:
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(12)

Th ose costs modify the optimization problem of households. Th ey maximize 
an infi nite fl ow of discounted utility subject to constraints of the investment ad-
justment cost and accumulation of capital. It reads as follows:

(13)
 

After taking the fi rst-order condition (FOC) with respect to investment ex-
penditure and some rearrangements, we get the expression for the growth rate of 
private investment ( ) as follows2:

(14)

We denote with ( ) the growth rate of capital, ( ) Tobin’s Q, ( ) the real 
interest rate, and steady state values of GDP growth (g), overall infl ation (π) and 
infl ation in the sector of investment goods (πl).

We handle the infl uence of banks’ commercial policy on private investment 
beyond the households’ optimization problem since it depends on bankers’ deci-
sions and is highly uncertain. We assume that there is some inertia in the invest-
ment growth rate that is captured by parameter ( ). Th e remaining dynamics of 
investment growth rate depends on the growth rate of loans extended by banks to 
the private sector ( ):

(15)

Th e uncertainty captures variable ( ) that is modelled as an auto-re-
gressive process of the fi rst order in which ( ) represents a sudden shock that 
might hit this decesion process:

(16)

2  The process of deriving this equation is explained in detail in Labus, 2014b, 
pp. 23–27.
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Parameters ( ) and ( ) have been estimated by the Bayesian technique 
based on empirical series of the growth rates of banks’ lending to the corporate 
sector.

4. KEY SIMULATIONS

We have solved the model by using the latest set of data that includes data 
from the fourth quarter of 2015. Th ere was a fl ash estimate of GDP for the fourth 
quarter of 2015 done by the Statistical Offi  ce.3 Fiscal data were released in January 
this year for the entire 2015 by the Ministry of Finance.4 Th e NBS has also released 
data on banking activity for 2015.5 Th at means the available data has encompassed 
outcomes of the fi scal consolidation program in 2015. Based on this empirical 
data set, the Bayesian estimation of parameters has taken the latest development 
into account. As for forecast, we extended it for the next three years, from 2016 to 
2018. We present in Figure 3 forecasted series as solid lines with markers. Th is is 
an unconditional mean forecast6. Of course, point forecast should show more vari-
ations in forecasted series than mean forecast due to shocks eff ects. Th is is evident 
from Table 1 where we present fi gures for both mean and point forecasts.

We are assuming that the program of fi scal consolidation will spontaneously 
continue for the next three years. We expect lower rates of growth in the fi rst half 
of 2016 and their increase in the second half. As panel (a) indicates, the average 
annual growth rate is around 2.5 percent. Hence, growth is not spectacular, but an 
initial disadvantage of fi scal consolidation will be overcome. On the other hand, 
panel (b) points out that the period of declining eff ective repo rates might be over. 
Unless additional measures were taken by the NBS, the eff ective repo rate would 
return to the level of 5 percent annually. It is not clear whether the NBS would 

3  Statistical Offi  ce of the Republic of Serbia, http://webrzs.stat.gov.rs/WebSite/public/
PublicationView.aspx? pKey=41&pLevel=1&pubType=2&pubKey=3420

4  Ministry of Finance, Republic of Serbia database http://www.mfi n.gov.rs/pages/article.
php?id=11901.

5   National Bank of Serbia, http://www.nbs.rs/export/sites/default/internet/latinica/80/
monetarni_sektor/SBMS03.xls 

6  Mean forecast takes into account only the uncertainty about parameters since the 
distribution of uncertainties about shocks is averaged out. Point forecast, however, 
contains the uncertainty about both parameters and shocks. See Adjemian at al. 
2011.
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further ease monetary policy. If not, the period of low interest rate would be ter-
minated rather soon.

Figure 3: Forecast

Th e primary fi scal defi cit is expected to decrease in 2016 to the point of 3 
percent annually. Under this assumption, the share of public debt in GDP would 
slowly increase aiming at 80 percent by 2018. Th is probably will not happen as 
available information indicate that there is some hidden public debt that must be 
accommodated in the future.

Th is brings us to the conditional forecast. Th e conditional forecast is all 
about sudden changes in some variables or switches in policy regime that may not 
be expected under normal circumstances and incorporated in the forecast. We 
did not speculate how big the shock of hidden debt would be, but assumed that 
a reduction of public consumption must continue in order to absorb that shock. 
Particularly, we assumed a further decrease of public consumption by one percent 
of GDP in the period of next eight quarters (two years).7 Th is implies that we ex-
pect the program of fi scal consolidation to end in 2017 afterwards a spontaneous 
market development will take place.

7 In order to make things simpler, we ignore a reduction in transfer payments.
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Table 1: Mean and point forecasts

GDP growth rate Eff ective repo rate Primary defi cit Public debt
Mean Point Mean Point Mean Point Mean Point

2016Q1 0.0169 0.0169 0.0374 0.0377 -0.0525 -0.0470 0.7485 0.7488
2016Q2 0.0145 0.0123 0.0468 0.0364 -0.0376 -0.0336 0.7529 0.7558
2016Q3 0.0034 -0.0061 0.0526 0.0407 -0.0285 -0.0304 0.7556 0.7618
2016Q4 0.0283 0.0126 0.0553 0.0160 -0.0236 -0.0330 0.7573 0.7647
2017Q1 0.0280 0.0093 0.0560 0.0070 -0.0219 -0.0280 0.7583 0.7633
2017Q2 0.0243 0.0083 0.0554 -0.0092 -0.0227 -0.0312 0.7595 0.7611
2017Q3 0.0244 0.0169 0.0544 -0.0097 -0.0247 -0.0213 0.7610 0.7540
2017Q4 0.0250 0.0285 0.0534 -0.0065 -0.0271 -0.0244 0.7632 0.7475
2018Q1 0.0254 0.0376 0.0529 0.0165 -0.0294 -0.0194 0.7659 0.7431
2018Q2 0.0255 0.0402 0.0529 0.0149 -0.0314 -0.0143 0.7691 0.7397
2018Q3 0.0252 0.0383 0.0533 0.0056 -0.0331 -0.0275 0.7729 0.7420
2018Q4 0.0249 0.0273 0.0540 0.0061 -0.0348 -0.0212 0.7772 0.7391

Conditionally forecasted series are presented as solid lines in Figure 3. It 
is evident that fi scal consolidation generates costs in terms of lost growth. GDP 
growth rates will be below the baseline level for eight quarters. Th ey will fi nally 
recover in the last year. Reduction in government spending depresses domestic 
demand and consumption, which should have a negative impact on growth. On 
the other hand, this would be instrumental for reducing the primary fi scal defi cit 
and reverting the trend of public debt. It is interesting to note that the eff ective 
repo rate will continue at the present level with a slight increase toward the end 
of period. Reduction in public consumption is good for public debt, but bad for 
growth.

Let us now turn to the simulation of banks’ commercial policy. Its outcome 
is presented by dotted lines in Figure 3. We assumed that the share of corporate 
loans in GDP would decline by one percent over the next eight quarters. Th is as-
sumption draws on the empirical trend that banks steadily shrink their exposure to 
the corporate sector in Serbia. Th e induced eff ect on growth will be negative and 
much stronger than reduction of public spending. Th e primary fi scal defi cit and 
public debt would not be much aff ected. Th e initial increase in the eff ective repo 
rate would later on diminish, and the rate would fall. Crowding-out eff ects produce 
a similar negative impact on growth as fi scal consolidation. Th eir combined eff ects 
would be, of course, much stronger.
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5. CONCLUSION

In this paper we adjusted our QUEST_Serbia DSGE model to accommo-
date the impact of fi scal policy measures and a switch in the commercial policy 
of banks. We have simulated eff ects of a continual reduction of public spending 
and restrictive banks’ lending policy toward the corporate sector. Our fi ndings 
point out to negative eff ect of both policy options. Th erefore, some counterbalanc-
ing policy measures are needed in order to neutralize initial fi scal consolidation 
impacts.

We enter now in the second year of fi scal consolidation. Despite fi scal con-
solidation, public debt was stubbornly rising. Th e business community would like 
to know whether the program of fi scal consolidation will continue in the present 
form or in a diff erent way with more public spending restrictions. Additionally, 
they would like to know how commercial banks will react to this option. Banks, so 
far, have supported the rising public debt by extending loans to the Government. 
By fi nancing public debt at a larger scale, banks have reduced available funds to the 
corporate sector. In that sense, public debt has crowded out private borrowing.

Th e lesson learnt so far is that business climate depends overwhelmingly on 
the measures of economic policy, but not entirely. Th e reaction of banks is also 
important and must be taken into account. Th ey have created unexpected eff ects 
of crowding-out that increased default risks and provided additional uncertainties 
in the economy.
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Program fi skalne konsolidacije inicirao je 2015. godine promene u mone-
tarnoj politici Narodne banke Srbije (NBS), kao što se očekivalo, ali i promene 
u komercijalnoj politici banaka, što se nije očekivalo. NBS je počela da labavi 
monetarne stege, što je brzo dovelo do smanjivanja efektivne repo kamatne sto-
pe i drugih kamatnih stopa. Reagujući na to, banke su se okrenule kreditiranju 
javnog defi cita na teret smanjenja kredita realnom sektoru. Makroekonomski 
efekti su bili protivrečni. Niže kamatne stope smanjile su troškove investiranja, 
što je imalo pozitivan efekat na rast investicija i BDP-a. Na drugoj strani, sma-
njenje kredita realnom sektoru oštetilo je privredni rast i stvorilo je iluziju da je 
moguće neograničeno fi nansirati javni dug iz domaćih izvora. Lekcija koju smo 
do sada naučili jeste da poslovna klima značajno zavisi od mera ekonomske po-
litike, ali da one mogu da izazovu neočekivane rezultate. U tom smislu reakcija 
banaka u Srbiji, koje su promenile svoj kreditni portfelj u korist države, a na 
štetu privrede, dobar je primer neočekivanih posledica fi skalne konsolidacije 
koja je, umesto da smanji, na duži rok povećala rizik javnog zaduživanja.
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underdevelopment is present both in the banking and in the non-banking 
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fi nancial systems is dominated by banks. In addition, certain regulatory 
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1. FINANCIAL INTERMEDIATION IN SEE: OVERVIEW

 In the years prior to the global crisis, 
Central and Eastern European (CEE) and South Eastern European (SEE) countries 
seem to have been catching up with the rest of developed Europe. On the surface, 
with country specifi c diff erences, the so-called convergence within Europe seemed 
to have been, more or less, working. Financial systems of new EU members and EU 
candidates had been providing credit expansion, and macroeconomic perform-
ance had been on a path of stabilization with relatively higher rates of economic 
growth and relatively solid fi scal positions. However, CEE countries on average 
proved to be doing better than SEE countries and it became clear that divergence 
occurring between these two groups. Th e global fi nancial crisis of 2007/2008 has 
revealed structural weaknesses of pre-crisis growth in the SEE. Mostly a consump-
tion based and import led growth model was at work backed by infl ow of capital 
and increase in debt. Th e growth of GDP was far too much based on non-tradable 
sectors, with relatively high current account defi cits and relatively low competi-
tiveness of national economies. With the unfolding of the crisis and sudden stop 
in infl ows and FDIs, it became obvious that many of the SEE countries were on 
a path of stagnation, high unemployment and increasing public debt. Th is unsus-
tainable path obviously needs to change. However, fi nancial systems of SEE coun-

1  Data is for Albania, Bosnia and Herzegovina, Macedonia and Serbia (including 
Kosovo).

2 Center for Research in Economics and Finance, Belgrade.

Figure 1. SEE1 Financial Sector Overview, Comparison with EU, 2015
Source: CREF2 Research.
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tries seem underdeveloped, stagnant and incapable of supporting the necessary 
changes towards a new sustainable growth model. Banks are a predominant source 
of fi nancial intermediation in SEE countries while non-banking (both credit and 
securities) fi nancial institutions are vastly underdeveloped. Both types of fi nancial 
institutions are very stagnant in recent years with low or negative credit growth. 
Still both, the banking and non-banking fi nancial institutions are vastly under-
developed compared to the EU average and therefore there is obvious room for 
growth (Figure 1). Th is paper will try to deal with this issue focusing on non EU 
SEE countries (Serbia, Bosnia and Herzegovina, Macedonia and Albania).

1.1. Banking sector in SEE countries

SEE countries have witnessed many signifi cant developments in the banking 
sector in the past decade and a half. From the late 1990s until 2008, the regional 
banking sector has experienced accelerated growth. International banks mainly 
from EU countries (Austria, Greece, Italy, and France) have entered the markets 
bringing credibility, capacity to borrow from abroad, and attracting domestic sav-
ings thus creating suffi  cient fi nancial capacity for credit growth. Foreign banks, 
mainly operating as subsidiaries, have introduced certain new banking practices, 
and provided the main channel of capital infl ow, substantially supporting eco-
nomic growth, and soon dominating banking markets in SEE (Figure 2).

Figure 2. Asset Share of Foreign Banks in SEE3 and Peer Countries, 2011 (%)
Source: IMF and national central banks.

3  Separate data is provided for Kosovo in line with United Nations Security Council 
Resolution 1244/99.
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Lending growth was signifi cant, but not as high as in Central and Eastern 
Europe, nor as high as in SEE EU member countries (Romania, Croatia, and Bul-
garia). Still, the gap in the banking sector development compared to the rest of 
CEE and SEE countries and the EU started to shrink. Despite that, SEE countries 
remain in the group of European countries with lower fi nancial penetration with-
in the economy, and therefore untapped potential fi nancial development. Credit 
growth was relatively dynamic before the crises (Figure 3), but not as in some other 
peer countries. Since then, credit growth has virtually stopped and it correlates to 
low and stagnant rates of economic growth.

Figure 3. Pre Crises Credit-to-GDP4 Ratio and its Change (% of GDP) in SEE5

Source: IMF.
However, the nature of credit growth between 2003 and 2008 was fueled by 

borrowings from abroad extending the Loan-to deposit ratio in some SEE coun-
tries beyond 1 (100%), thereby raising the issue of stability of foreign fi nancing of 
local banks. Th is was especially the case when the predominant source of foreign 
fi nancing were short term loans and deposits from parent banks to their SEE sub-
sidiaries. Th e so-called Vienna Initiative was very important at the beginning of the 
fi nancial crises to prevent abrupt deleveraging of bank subsidiaries in the SEE 

4 Data refers to domestic credits to private non-fi nancial sector. 
5  Separate data is provided for Kosovo in line with United Nations Security Council 

Resolution 1244/99.
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In most of the SEE countries credit growth took the form of extensive FX 
lending (or FX linked lending). For several years, in the mid-2000s, capital infl ows 
contributed to a rise in FX lending (and sometimes to the real appreciation of local 
currencies, as was the case in Serbia and Albania). Th is had led to an increase of 
imbalances and risks in the banking sector. FX lending to non -hedged borrowers 
had contributed to the rise in NPLs and a relative deceleration in credit activity in 
the aftermath of the global fi nancial crises and EU sovereign debt crises.

Still, worth noting is that sensitivity to international banks capital fl ows has 
not been completely eliminated in the SEE countries by the Vienna Initiative. Since 
the introduction of new regulatory requirements in the EU, a new banking model 
is emerging in SEE. Th e emphasis is now given more to greater independence for 
subsidiaries of international banks and a more balanced funding model, based on 
domestic sources of funding (deposits and locally issued bonds). Still recovery in 
lending in SEE has been slow and some international banks have started to be 
more selective in terms of their commitment to certain Balkan fi nancial markets. 
Th e Second Vienna Initiative (known as “VI 2.0”) since 2012 has been involved in 
close monitoring of international bank groups deleveraging moves and strategies 
in the near future so to prevent negative fi nancial stability impact on SEE fi nancial 
systems. Banks in SEE have gradually started the process of restructuring, M&As 
and NPL cleansing. Th is process is expected to be intensifi ed in the following years 
with the aim of strengthening their fi nancial position.

However, despite the international initiatives and restructuring moves by 
international banks and their subsidiaries designed to strengthen and stabilize the 
banking sector, credit growth in SEE has been in decline (red dots below blue bars 
– Figure 4), and this poses a challenge for future economic growth. It is important 
to see not just the reasons for this, but also the ways out of this situation.

One of the things that is relatively obvious is that despite an ongoing fi nan-
cial consolidation of the international parent banks, funding does not seem to 
be a constraint on lending activity in the SEE especially at the current low levels 
of demand. Th ese lower levels of demand are most probably the consequence of 
the fact that, to a certain degree, clients have experienced FX risk as non-hedged 
borrowers, and in a stagnating economic environment are reluctant to borrow on 
prevailing market terms. On the other hand, on the supply side, restrictive regula-
tion with deteriorating credit quality of corporate and household sectors, and not 
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enough credit risk mitigates available, disqualify a substantial portion of potential 
borrowers.

Figure 4. Credit Growth in SEE6 (%, y-o-y, nominal, exchange-rate-adjusted)
Source: IMF.

1.2. Non-banking sector in the SEE countries

Th e non-banking sector in SEE countries can broadly be divided into non-
banking credit institutions and securities markets institutions. Both segments 
are, as we have seen, vastly underdeveloped, but have some common properties. 
Namely, non-banking credit institutions, as a rule, are not fully legally regulated in 
most SEE countries. Th is is most obvious for microfi nance institutions but also for 
other credit institutions like credit unions and saving & loan associations. Some-
times, these activities are being conducted on an unregulated shadow banking 
basis but with relatively modest impact. Securities markets and institutions on the 
other hand have a relatively solid legal framework (in Bosnia and Herzegovina, 
Macedonia, and Serbia), but weak institutions, low disclosure, and a recent herit-
age of manipulative practices and investor rights abuse. After initial expansion, 
fi nancial markets, especially the stock market, went into a phase of decline. Trad-
ing was present as a consequence of post privatization concentration eff orts. As a 

6  Separate data is provided for Kosovo in line with United Nations Security Council 
Resolution 1244/99. 
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rule, disclosure of relevant information was insuffi  cient and corporate governance 
practices were weak. Legal loopholes, a weak institutional framework, and subpar 
fi nancial reporting led to the degeneration and decline of securities markets. In 
many cases, it only served a purpose of a takeover market with intensive trading in 
a relatively short period of time. Cases of publicly traded companies going private, 
i.e., moving from a joint stock company to limited liability status with delisting 
from the exchange, have also been recorded. On the other hand, there have been 
hardly any cases of companies going public (IPOs) on their own free will.

So, what are the obstacles to fi nancial development in SEE, and what are 
potential policy remedies to increase the capacity of overall fi nancial intermedia-
tion in these countries? 

Th e following analyses will focus on fi ve important areas for better access 
to fi nance: non-performing loans (NPLs), collateral valuation, non-banking credit 
institutions, securities markets and institutions, and monetary policy and bank 
supervision. In all of these areas important improvements are possible

2. NON PERFORMING LOANS IN SEE

Since the inception of the fi nancial crisis, bank NPLs in SEE are on the rise 
and are now relatively high and burdening the banking sector (Figure 5). High 
NPLs are decreasing access to fi nance from banks throughout the region. Most 
regulators are addressing this issue with stricter regulation in terms of loan loss 
provisioning and capital requirements. By doing so, they may decrease an im-
mediate risk to fi nancial stability, but that does not solve the problem of NPLs, 
especially in stagnant credit growth environment.

On the other hand, banks themselves are also becoming more conserva-
tive in times of rising NPLs, low economic growth and strict regulation by the 
regulators.

High NPLs are decreasing access to fi nance by more requirements imposed 
to borrowers both by banks and the regulators. High NPLs are increasing the cost 
of fi nancing for potential borrowers due to stricter regulation in terms of loan loss 
provisioning, capital requirements, etc. In addition, high NPLs are increasing the 
cost of fi nancing for borrowers since average cost of fi nancing for the banks with 
high NPLs increases as well.
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Banks, as a rule, tend to prolong individual dealing with high NPLs, since 
that can sometimes result in deteriorating balance sheets, or nominal market posi-
tions. However, increase of NPLs is also a self-fueling problem. More conservatism 
in bank business conduct due to high NPLs, decreases credit growth and further 
deteriorates ratio of NPLs to Total Loans. Th at makes a problem of NPLs relatively 
persistent and tends to postpone credit growth and economic recovery especially 
in bank-centric economic systems as are the ones in SEE.

Figure 5. Bank NPLs to Total Loans 2007−2012 in SEE7

Source: World Bank

Th is is the reason why high NPLs have to be taken very seriously both in 
terms of their negative fi nancial stability impact, and in terms of their negative 
credit growth and economic recovery impact.

Dealing with this issue should be based on several principles:
 A centralized initiative conducted by the central banks and ministries of • 
fi nance potentially in coordination with parent banks of local banks and 
their supervisors;
Banks comprising dominant market share should commence NPLs cleans-• 
ing in a narrow time frame, preferably same fi scal year;
Introduction of regulatory and tax incentives for NPL decreasing proce-• 
dures conducted by banks;

7  Separate data is provided for Kosovo in line with United Nations Security Council 
Resolution 1244/99.
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No taxpayers’ money involvement, i.e. private market solution for NPL • 
problem.
Involvement of private equity, distressed fi nancing and other non-tradi-• 
tional institutions in the process;
Credit bureau keeps records of exposures until repayment, conversion into • 
equity or other fi nancial transformation that eliminates obligation of the 
borrower.

On these lines a specifi c NPL resolution plan could be formulated in coop-
eration between the banks, central banks and ministries of fi nance. 

A substantial decrease of NPLs in banks, would initiate credit growth and 
increase access to fi nance, both very much needed to increase economic activity 
and employment in SEE.

3. BANKING SECTOR: COLLATERAL VALUATION FOR 
LENDING PURPOSES

Imprecise collateral valuation presents a very important issue for bank and 
even non-bank access to fi nance. Th ere are several important aspects in which 
collateral valuation may hamper access to fi nance. 

Th e fi rst obvious possibility is that imprecise collateral valuation is recog-
nized as an unacceptable risk for the bank and that potential borrower is denied 
when requesting a loan.

Second, there is the situation in which the bank does not reject the client, 
but accepts him or her as a borrower of lower credit quality and therefore with a 
higher interest rate to pay. A higher interest rate deters borrowing and therefore 
lowers access to fi nance, but also increases the average interest rates of borrowers 
as well as the likelihood of loans becoming non-performing.

Th ird, the bank does not reject the client, but accepts him or her as a bor-
rower and demands additional credit risk mitigation (additional collateral, guar-
antee etc.). Th is increases the total cost of borrowing, again lowering access to 
fi nance and increasing the likelihood of a loan becoming non-performing. 

Fourth, vague collateral valuation may lead to a bank granting a loan but 
more conservatively imposing a lower loan-to-value (LTV) ratio. In this way, the 
bank achieves overcollateralization as a well-known method of reducing credit 
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risk exposure, but decreases the total loan amount available on collateral, thereby 
reducing access to fi nance.

Fifth, without precise collateral valuation, the regulator may be more restric-
tive, and therefore increase the cost of fi nancing. Namely, if there is uncertainty 
about the loss in the event of a borrower’s default because of imprecise collateral 
valuation, the regulator may impose higher required loan loss reserves (LLRs) on 
a bank for such a collateralized loan. Th ese higher LLRs pose an additional cost to 
the bank and induce a rise in interest rates. Again, this lowers access to fi nance.

Sixth, another regulatory response to imprecise collateral valuation may 
be for a regulator to impose lower loan-to-value (LTV) for collateralized loans if 
they are to be treated as a lower-risk asset with lower-risk weights when calculat-
ing risk-weighted assets (RWAs) and capital adequacy ratio (CAR). Th is potential 
measure again reduces the loan amount per pledged asset, decreasing access to 
fi nance.

Seventh, collateral overvaluation can have yet another negative impact. 
Namely, overvalued collateral may induce banks to keep the overvalued loan and 
its overvalued collateral on the books. Th is may artifi cially increase bank capitali-
zation and bank profi ts, motivating further delay in the process of bank balance 
sheet cleansing, thereby delaying a supply of fresh loans. Th is directly lowers ac-
cess to fi nance.

Th erefore, more precise collateral valuation in SEE could decrease or elimi-
nate all of the mentioned weaknesses in collateralized lending and could improve 
access to fi nance and growth prospects in SEE.

How to achieve this?
SEE countries need to develop collateral valuation standards in line with 

international standards in this area. For a well-functioning system of collateral 
valuation for lending purposes it is important to signifi cantly improve the accuracy 
and quality of collateral valuations (especially real estate). Th ere is an obvious need 
to establish trust and confi dence in evaluators and their valuations both among 
the lenders and borrowers, but also among the regulators and the general public 
at large. If we want to see a substantial and long-lasting increase in collateral valu-
ation credibility and better access to fi nance as a result it is important to achieve 
visible progress in several important segments:

Standards of evaluators’ professional practice and conduct;• 
Competence of evaluators;• 
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Licensing and supervision of evaluators;• 
Databases for precise evaluations;• 
Adequate regulatory treatment of collateralized lending.• 

More precise and credible collateral valuation for fi nancing purposes can 
increase the credit quality of borrowers and, with adequate regulatory treatment of 
loans with precisely-valued collateral, may further decrease the cost of borrowing. 
Th erefore, improved collateral valuation may increase both demand and supply of 
bank credits and support credit growth and economic recovery in SEE.

 4. NON-BANKING CREDIT INSTITUTIONS 

Nonbanking fi nancial institutions could be divided in two broad categories:
Non-bank credit institutions - institutions that can provide credits but are • 
not banks: microcredit institutions (MCIs), saving and loan associations 
(S&Ls), credit unions etc.
Securities markets and institutions: corporate bond markets, equity mar-• 
kets, institutional investors (insurance companies, money market funds, 
investment funds, private pension funds).

Improvements are possible in both areas. 
Non-bank credit institutions should be introduced in order to increase 

competition on the supply side of credit markets and therefore provide better ac-
cess to fi nance and regional fi nancial development. Th ere could be room for MCIs, 
S&Ls, credit unions etc. Th ese institutions might not often directly be involved in 
supplying loans to tradable sector SMEs, but can increase overall supply of loans 
in the market and ease access to fi nance for all potential borrowers. 

However, it is important to introduce a sound legal framework for these 
institutions and to provide adequate regulatory and supervisory capacity on the 
national level prior to their introduction. Th eir emergence in an unregulated en-
vironment without adequate supervision in place in some transition countries has 
proven to be negative in terms of overall development of and confi dence in the 
national fi nancial system. Useful guidelines for proper regulation of these institu-
tions should provide adequate answers for the following questions:

Can they accept deposits from individuals? If yes, would there be an ad-• 
ditional deposit insurance scheme for their deposits?
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How to constrain and/or eliminate fi nancing with extremely high interest • 
rates observed in some other countries?
How to control moral hazard of borrowers (taking loans for one purpose • 
and using it for a diff erent purpose, etc.)?
How to regulate the relationship between these institutions and commer-• 
cial banks? Can these institutions be founded as subsidiaries of commercial 
banks?
How to defi ne the scope of their products, and how to avoid overlapping • 
with products of commercial banks if the regulation is diff erent? 
Can these institutions be included in an existing credit bureau system? If • 
not, how to control the overall indebtedness of borrowers?
How to defi ne the scope of prudential supervision reporting of these insti-• 
tutions and to what authority?
How to control the risk of some of these institutions supporting the grey • 
and/or illegal economy?

With careful consideration of this and other open issues for specifi c credit 
institutions, adequate regulation and supervision could be put in place and these 
institutions could contribute their potential fair share in improving overall access 
to fi nance.

5. SECURITIES MARKETS AND INSTITUTIONS

Securities markets have been introduced twenty or so years ago with great 
expectations but with very slim results so far in SEE. Th ey represent a far less than 
normal, almost negligible portion, in overall gross fi xed capital formation capacity 
of national fi nancial systems (Figure 1). To put it diff erently, this channel of fi nan-
cial system hardly generates any investments. 

Why is that so?
Th e development of this fi nancial market segment from the start has been 

tried without understanding the nature of this sector. We have been enacting 
laws, establishing asset management institutions, securities commissions, stock 
exchanges and forcing companies to trade on the exchange. Still activity was sig-
nifi cant only in a relatively brief post privatization period of time dominated by 
takeover activities. No real initial public off ers and sustainable depth in secondary 
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trading of securities has evolved as an established practice in SEE fi nancial mar-
kets. Th e top to bottom approach has been imposed in an eff ort to develop this 
market sector, forgetting that only when the companies themselves see the interest 
to regularly issue their securities can these markets really start to grow.

Credibility, disclosure, competence, and institutional independence are core 
ingredients necessary for these markets to grow and to take their fair place and 
role in overall development of fi nancial systems in SEE countries.

Th e main problems of SEE securities markets are week institutions, low 
disclosure, and a recent heritage of manipulative practices and investor rights 
abuse.

Major improvements in this area would be in:
Strengthening institutional capacity in terms of independence, compe-• 
tence, and overall credibility (securities and exchange commission, Stock 
Exchange, Association of auditors, Association of accounting profession-
als, Association of brokers and dealers etc.);
Better legal regulation of anti-manipulative practices and protection of in-• 
vestors’ rights;
Legal regulation and establishment of national rating agencies;• 
Reevaluation of costs associated to securities issuance and trading, and • 
putting in place a competitive overall fee structure attractive for trading 
in these markets.

And the securities markets could and should be biased towards the needs 
of local economies, especially for growth of SMEs by using the facilities of the 
securities markets. Th ere is no reason why even a startup company, especially 
with a some sort of public subsidy or government credit risk guarantee, could 
not approach these markets and use their fi nancial capacity for its growth and 
development.

6. MONETARY POLICY AND BANKING REGULATION 
AND SUPERVISION REVISITED

Monetary policy and banking supervision can sometimes limit access to fi -
nance. When countries are targeting an exchange rate offi  cially or unoffi  cially, one 
associated cost to that could be a relatively high reference rate of a central bank. 
Th is higher interest rate is sometimes there not to infl uence aggregate demand and 
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bring down high infl ation, but to support the local currency, prevent its depre-
ciation, and provide relative exchange rate stability. Th is relatively higher interest 
rate may be hampering access to fi nance of all potential transactions in a fi nancial 
system and preventing further fi nancial development.

Reserve requirements as a monetary policy tool should be used in order to 
prevent excessive credit growth and aggregate demand. Th at is one of the ways to 
control the overall supply of money in the system. However, sometimes it can also 
be used for other non-monetary policy purposes i.e. as a macro-prudential policy 
tool. In times of recession and low infl ation, these two applications of the same 
tool may become confl icting. By increasing reserve requirements, as a rule, there 
is a decrease in access to fi nance. Monetary policy stance would not call for that 
in times of disinfl ation or defl ation. Th erefore, if disinfl ationary and defl ationary 
pressures persist in the fi nancial system, it is wise to reassess existing reserve re-
quirements. Th ere is also a very sound reasoning for using reserve requirements 
as one of the countercyclical tools. Th erefore there is an additional impetus to 
reevaluate the reserve requirements, since in recession and low infl ation they may 
be over-excessive and unnecessarily hamper fi nancial development and access to 
fi nance in times when it is badly needed for economic recovery. 

A banking system that is burdened with NPLs, imprecise collateral valua-
tions and FX risk is bound to have a signifi cant regulatory burden in order to keep 
it relatively stable. At the same time it will be expensive and it will not provide 
adequate access to fi nance in order to support growth and economic recovery. 
In such a situation, borrowers will be dissatisfi ed because there is a high cost of 
borrowing. Bankers will not be satisfi ed because there will not be enough banking 
activities. Supervisors will not be satisfi ed since substantial risks are in the system 
that is controlled with heavy regulation. Government will not be satisfi ed in stag-
nant economy and low government revenues and the general public will not be 
satisfi ed since employment is not rising. 

So dealing with these risks is very important for economic growth of a coun-
try. Eliminating or signifi cantly decreasing the risks of NPLs, imprecise collateral 
valuation and FX exchange rate risks can substantially change the risk profi le of 
a banking sector, and create an important opportunity for reduction in cost of 
banking regulation without jeopardizing fi nancial stability. Th is would substan-
tially increase access to fi nance.
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Regulatory improvements are also possible and useful. Some elements of 
Basel III could and most probably should be implemented as soon as possible at 
least in certain relatively important aspects. Implementation of new standards re-
quiring a more quality capital base and liquidity for the banks so as to insure their 
strength and immunity to shocks is a must, especially for systemically important 
banks. Th is also includes possibilities under pillar II, which are very important but 
seldom used.8 Th is is a very important element in providing more loss absorption 
capacity on the side of the banks, and less risk of additional government i.e. tax-
payers’ expenditures in case of further bank insolvencies. 

Within the regulatory improvements in line with Basel III, it is possible to 
consider introduction of countercyclical capital buff ers that could probably slightly 
ease fi nancing in recession. Also, enhanced regulation of systemically important 
fi nancial institutions (SiFIs), could possibly ease the burden for systemically unim-
portant fi nancial institutions and improve access to fi nance. Dynamic provisioning 
could also be considered since their counter cyclicality should provide more access 
to fi nance in recession.

Improvements in bank supervision are also possible and important. For 
starters, banking sectors in SEE should be submitted to asset quality review and 
adequate stress tests in order to obtain a realistic insight of the risks and weak-
nesses of the system. At the same time, institutional capacity of supervisors should 
be enhanced especially in the area of early detection of potential problems in the 
banking sector. Supervision needs to be capable of more eff ective preventive ac-
tions, early detection of bank problems, and early intervention. In that case, the 
regulatory burden on banks can be less heavy (costly) and that obviously may im-
prove fi nancial intermediation in SEE.

Hand in hand with the need to increase the capacity of central banks for 
early detection of problems in the banking sector, supervisors needs to have pow-
ers to react to these fi ndings without delay i.e. signifi cantly before capital and li-
quidity parameters are below the required levels, and sometimes, beyond realistic 
and swift repair. Th ese may include demanding recovery plans from the banks, 
dismissal of the management and appointment of a special manager, waiver of 
distribution of dividends and bonuses, forceful reduction of certain exposures, 

8  Pillar II of Basel standards allows for additional capital buff ers required for bank 
specifi c risks.
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increase in capital, and mandatory changes to legal or corporate structures of the 
bank.

One useful aspect of supervision improvements could be in the area of cor-
porate governance and information asymmetry between owners and executives in 
banks. Th ese relations and overall corporate governance effi  ciency in banks could 
be part of a supervision process and a part of potential preemptive measures of 
a bank supervisor. Th is can prove to be important, since failing banks frequently, 
had low corporate governance effi  ciency. Potential mandatory changes to legal or 
corporate structures of the bank should be required from the banks by supervi-
sors, so to improve corporate governance effi  ciency of banks in SEE.

In terms of monetary policy models, it has to be clear that inadequate choice 
may hamper fi nancial intermediation. It may prove to be futile, and costly to pro-
ceed with a monetary policy framework without fulfi llment of basic precondi-
tions of its eff ective implementation. One of the potential pitfalls is introduction 
of infl ation targeting in excessively high eurozation of a fi nancial system. As a 
consequence we may have, as is the case in Serbia, infl ation targeting without 
gradual but persistent increase in the use of local currency. As a consequence, the 
monetary model is producing costs without benefi ts, and is decreasing access to 
fi nance and is hampering fi nancial development. In a potential choice of an alter-
native monetary regime, it is important to evaluate the capacity of every monetary 
model to eliminate or minimize infl ationary expectations, eliminate or minimize 
exchange rate movement expectations, and minimize FX risk on current expo-
sures of: companies, households, and the government. Th e quality of monetary 
policy choice can substantially infl uence development of fi nancial intermediation 
in every SEE country.

7. CONCLUSIONS

Financial intermediation in SEE countries is vital for pulling these countries 
out of recession and stagnation. Th is process of development of fi nancial systems 
has not and will not be completed by allowing FDIs in fi nancial industry. Th ere-
fore, active measures for increasing fi nancial intermediation in SEE is a must. It is 
important to improve the fi nancial system in many areas for it to be more stimu-
lating for local entrepreneurship and SME development. Th is can be a vital source 
of new employment and growth for SEE countries. Th is paper has focused on 
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fi nancial intermediation development as an important part of an overall business 
environment. Th e current situation is that the fi nancial system is underdeveloped 
in all SEE countries, and at the same time access to fi nance is low. Th is is a clear 
signal that substantial improvements could be made in many areas to promote 
fi nancial intermediation development and improve access to fi nance. It is impor-
tant to deal with basic risks that are hampering bank credit growth. Th is paper has 
focused on NPLs, collateral valuation in the banking industry, securities markets, 
non-banking credit institutions, adequate choice of monetary model, and regula-
tion and supervision of banks in SEE. Th ese are just a few major and certainly not 
all potential improvements that could support fi nancial intermediation in SEE.

Reforms leading to substantial increase in fi nancial intermediation develop-
ment could prove to be most important for economic recovery of SEE countries. 
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Rezime:
FINANSIJSKI SISTEMI U JUGOISTOČNOJ EVROPI: razvojne 
prepreke i mogućnosti

Fokus ovoga rada je na analizi nekoliko osnovnih prepreka razvoju fi nan-
sijskih sistema u Jugoistočnoj Evropi, kao i na potencijalnim politikama koje bi 
mogle voditi unapređenju fi nansijskog posredovanja u regionu. Nerazvijenost 
fi nansijskih sistema je prisuta kako u bankarskim, tako i u nebankarskim fi -
nansijskim institucijama. Problematični krediti ozbiljno otežavaju kreditni rast 
u bankarskom sektoru, a ukupni ekonomski rast u fi nansijskim sistemima u 
Jugoistočnoj Evropi dominantno je zavistan od banaka. Uz to, određene regu-
latorne nerazvijenosti, nepreciznosti u proceni vrednosti zaloga i visoki nivo 
dolarizacije dodatno usporavaju i opterećuju razvijanje bankarskog sektora. 
Ostale (depozitne i nedepozitne) nebankarske kreditne institucije uglavnom su 
neregulisane i/ili nerazvijene. Sektor tržišta hartija od vrednosti daleko je od 
prvobitnih tranzicionih očekivanja, relativno nerazvijen i nesposoban da gene-
riše potrebne investicije nužne radi podrške privrednom razvoju. Alternativni 
vidovi fi nansiranja (venčer kapital i sl.) uglavnom nije prisutno. Ovaj rad ima 
za cilj da analizira osnovne uzroke slabosti i predloži mere ekonomske politike 
koje bi vodile razvoju fi nansijskih sistema zemalja Jugoistočne Evrope.

Ključne reči: razvoj fi nansijskog sistema, bankarstvo, nebankarske institucije, 
pristup fi nansiranju
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GLOBAL CAPITAL FLOWS 
AND FINANCIAL 
DISTURBANCES IN 
DEVELOPING AND 
EMERGING MARKETS*

In this paper we analyze the relationship between the free movement of 
global capital and fi nancial disturbances in developing and emerging 
markets and recommend strategies aiming at preventing fi nancial crises 
in the short and the long run. In the short run it is of utmost importance 
that economic authorities in developing and emerging markets constrain 
indebtedness and design a correlated capital structure of domestic 
market participants. In the long run, the superior strategy is to build a 
strong industrial sector which generates economies of scale, innovations 
and synergies with other sectors. Control of capital fl ows could prove as 
a useful strategy in constraining indebtedness and designing a desirable 
capital structure of local economic actors.

Key words: fi nancial imbalances, fi nancial instability, current account, capital 
controls
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1. INTRODUCTION

  One of the most prominent characteris-
tics of the modern global economy in last three decades is its fi nancial instability. 
Global imbalances are its permanent feature not only in the developed countries 

Original Scientifi c Paper

Ognjen RADONJIĆ 
Faculty of Philosophy

University of Belgrade 
Miodrag ZEC

Faculty of Philosophy
University of Belgrade

*  Research for the paper was funded by the Serbian Ministry of Education, Science and 
Technological Development (project no. 179035).

oradonji@f.bg.ac.rs; mzec@f.bg.ac.rs



Ognjen Radonjić and Miodrag Zec Global Capital Flows and Financial Disturbances in…

48

but also in developing and emerging markets. Let us mention, for example, the 
Great Debt Crisis of 1982, the Tequila Crisis in Mexico in 1994, the Great Asian 
Crisis in 1997, the Russian Crisis in 1998, the Brazilian Crisis in 1999, the Ecua-
dorian Crisis in 1999, the Turkish Crisis in 2000, the Argentinean Crisis in 2001–
2002, the Uruguayan Crisis in 2002 and the East European Crisis in 2009. At the 
moment, the world economy is facing the Global Financial Crisis that has dealt a 
very serious blow to the world fi nancial markets and consequently to world trade, 
economic growth, production and employment.

According to the conventional wisdom, i.e. mainstream economics, devel-
oping and emerging markets are facing fi nancial diffi  culties because they do not 
consistently implement macroeconomic policies aimed at fi nancial stability. What 
is needed is fi nancial and trade deregulation and liberalization, privatization, price 
stability, balanced state budgets, low public debt and a balanced or positive current 
account. Since the fault is their own, conventional wisdom holds that the onus of 
adjustments to fi nancial imbalances should be solely on developing and emerging 
markets. However, our experience shows that macroeconomic instability gener-
ated in developing and emerging markets has not been the product of inconsist-
ent implementation of conventionally prescribed recipes, but the consequence of 
dynamic capital infl ows caused by the liquidity expansion in developed countries. 
Namely, during the liquidity expansion driven by over-optimistic fi nancial markets 
in developed countries, investors, in search for extra-profi ts, massively redirect 
capital fl ows towards shallow developing and emerging markets causing unsus-
tainable expansion of the non-tradable sector, a spike in unit labor costs and infl a-
tion in local economies. Th e end results are usually speculative bubbles in local 
fi nancial and real estate markets and an appreciated real foreign exchange rate. 
Th us accumulated over-indebtedness and loss of the competitive position in world 
markets, in time, lead to unsustainable current account defi cits, the bursting of the 
speculative bubble and a full-blown fi nancial crisis.

Naturally, the question arises how to prevent adverse eff ects of exogenously 
generated fi nancial shocks in developing and emerging markets. In order to fi nd 
answers to this question we rely on Keynes theory of speculative fi nancial markets 
and Minsky’s theory of inherent instability of modern capitalistic economies. We 
conclude that in the short run the main task of local economic authorities should 
be constraining indebtedness and the undesirable capital structure of domestic 
market participants and in the long run the building of a strong industrial sector 
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which generates economies of scale, innovations and synergies with other sec-
tors. Th e control of capital fl ows could prove as a useful strategy in the facilitating 
process of constraining indebtedness and designing desirable capital structure of 
domestic economic actors.

2. KEYNES, MINSKY AND BOOM-BUST EPISODES
In order to move in the right direction, the mainstream economic paradigm 

(Th e Effi  cient Markets Hypothesis1) has to be rejected and replaced by theoretical 
approaches more focused on relevance than form and elegance. Th is study em-
braces the theoretical approaches of John Maynard Keynes (1936, 1937) and Hy-
man Minsky (1975, 1986), one of the most prominent followers of Keynes, that are, 
in our opinion, a better guide to analyzing reality and therefore, should be devel-
oped further since policy measures are grounded in theories accepted as valid.2 

As reality showed, we live in a world of complex fi nancial ties, which contin-
ually strive to instability. Self-regulated markets are not an optimal tool for rational 
and productive allocation of scant resources and in the event of instability, mecha-
nisms that will restore equilibrium, at least in the long run, will not be automati-
cally activated (Radonjić and Zec 2010). Mainstream recommendations of zealous 
conducted market-led policies as a universal prescription for macroeconomic sta-
bility and an essential tool in amortization of exogenous shocks has been proven 
wrong. Foreign capital does not respond to properly implemented macroeconomic 
market oriented policies, i.e. improved economic conditions do not precede invest-
ment infl ows as we are taught to think.3 In truth, a better approximation of reality 

1 For more details see Fama (1965, 1970) and Malkiel (2003).
2  “But apart from this contemporary mood, the ideas of economists and political 

philosophers, both when they are right and when they are wrong, are more powerful 
than is commonly understood. Indeed the world is ruled by little else. Practical men, 
who believe themselves to be quite exempt from any intellectual infl uences, are usually 
the slaves of some defunct economist. Madmen in authority, who hear voices in the 
air, are distilling their frenzy from some academic scribbler of a few years back. I am 
sure that the power of vested interests is vastly exaggerated compared with the gradual 
encroachment of ideas” (Keynes 1936, 404).

3  Pettis (2001) holds that although appealing, real world experiences do not support 
the view that investment fl ows towards developing countries and emerging markets 
follow successfully implemented market reforms. Th ere are numerous examples of 
experimenting with desired economic reforms in Latin American countries, which 
were not followed by capital infl ows. One would expect that capital infl ows into 
developing countries and emerging markets are more random than actual experience 
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is off ered by a liquidity model, which emphasizes the source and not the destina-
tion. Namely, as real world experience suggests, Minskyan liquidity expansion in 
rich countries launched massive capital movements to developing and emerging 
markets. Th erefore, movements of capital to developing countries and emerging 
markets are exogenous, i.e. developing countries and emerging markets actions do 
not infl uence movements of international capital, which are the result of liquidity 
changes in the developed world (Pettis 2001).

What we have actually learned from the late global credit crunch once again 
is that, contrary to the conventional wisdom, free decentralized markets, if let 
alone, inherently, i.e. endogenously generate instability. According to Keynes’ 
(1936, 1937) theory of speculative fi nancial markets and Minsky’s (1975, 1986) 
Financial Instability Hypothesis, boom-bust episodes are a natural product of un-
regulated free markets. Th e future is uncertain, money is not neutral and the fi nan-
cial sector does not dance in the rhythm played by the real sector. On the contrary, 
the fi nancial sector, in contrast to textbook theories, lives its own life thus bringing 
considerable instability into the system. Disappointed expectations overloaded by 
debt lead in no time to panic and the Fisher–Minsky debt-defl ation episode (Fisher 
1933; Minsky 1981) unless timely and coordinated Big Government and Big Bank 
interventions take place (Minsky 1982).

Th e Keynes–Minsky theory of speculative fi nancial markets and fi nancial 
instability, although primarily devised to study economic behavior of a closed ad-
vanced capitalistic economy, is, through several amendments, also applicable to 
the case of open developing countries and emerging markets, in which  periods 
of fi nancial robustness and optimism lead to fragile fi nance and instability (Pet-
tis 2001; Arestis and Glickman 2002; Kregel 1998). Furthermore, as Keynes and 
Minsky would have predicted, austerity measures imposed by the International 
Monetary Fund (IMF) in the aftermath of the crisis, resulted in a further dete-
rioration of macroeconomic stability with long-lasting negative eff ects on host 
economies.4 On the contrary, amid the global credit crunch, in the case of the 

shows, i.e. highly correlated with the timing of implementation of economic reforms. 
But in practice, what can actually be seen is that the timing of capital infl ows towards 
developing countries and emerging markets is virtually identical, although there is no 
reason to assume that diff erent countries around the world simultaneously undergo 
preferable mainstream political and economic changes.

4  As was the case, for example, during the Mexican (1994), East Asian (1997), Brazilian 
(1999) and peripheral Europe (2009) fi nancial crisis.
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late East European fi nancial crisis (2009) it seems that governments of developed 
nations and international fi nancial institutions learned the lesson or were simply 
too frightened for their own well-being and massively intervened in order to avoid 
potentially devastating consequences of debt-defl ation. Th us, despite being more 
fi nancially vulnerable in the pre-crisis period, Eastern European economies ex-
hibited a milder crisis comparing to the other developing countries and emerging 
markets (Mexico, East Asia, Brazil) that experienced the capital infl ows sudden 
stop crises in the past. So far, the global-debt defl ation episode has been prevented. 
However, as history teaches us, bailing-out of economic actors on the verge of 
bankruptcy results in the socialization of costs and thus to moral hazard and a 
further deepening of fi nancial fragility due to validating risky fi nancial practices. 
Th erefore, unless followed by major regulatory changes, interventionist policies 
bring forth only the deepening of fi nancial fragility implying that in the future, 
crises will be more frequent and more severe. Ordinary people will suff er the most. 
Th e question, then, arises: what should we do about it?

3. ADJUSTMENT MECHANISMS TO GLOBAL FINANCIAL 
IMBALANCES

Th e fi rst thing to do is to fi nd causes of the global fi nancial imbalances. 
Davidson (1999, 2009) reminds us that theoretical implications of Keynes’ General 
Th eory of Employment, Interest and Money (1936) are applicable to international 
context as well. Keynes argued that in a situation when governments are not will-
ing to increase domestic employment and income through expansive fi scal spend-
ing in fear of infl ation the only alternatives left are to decrease interest rate or 
to engage in an aggressive export-led strategy relying on reducing local nominal 
wages and/or devaluating domestic currency.

However, in the laissez faire context, the independent governing of inter-
est rate policy in not achievable since a decrease in local interest rates will result 
in capital outfl ow towards countries with higher interest rates leading towards 
equalization of interest rates at the global level whereby the highest interest rate 
country calls the tune: “Indeed, the transformation of society, which I preferably 
envisage, may require a reduction in the rate of interest towards vanishing point 
within the next thirty years. But under a system by which the rate of interest fi nds 
a uniform level, after allowing for risk and the like, throughout the world under 



Ognjen Radonjić and Miodrag Zec Global Capital Flows and Financial Disturbances in…

52

the operation of normal fi nancial forces, this is most unlikely to occur” (Keynes 
1933). On the other hand, an export-led strategy grounded on achievement of cost 
advantage over competing countries is a double-edged sword. Reduction in local 
nominal wages will tend to decrease living standards of local inhabitants since, 
although there might be some increase in employment due to an improved trade 
balance, on average, workers real wages will be lower due to worsening terms of 
trade: “If we are dealing with an unclosed system, and the reduction of money-
wages is a reduction relatively to money-wages abroad when both are reduced to a 
common unit, it is evident that the change will be favourable to investment, since 
it will tend to increase the balance of trade. …In the case of an unclosed system, a 
reduction of money-wages, though it increases the favourable balance of trade, is 
likely to worsen the terms of trade. Th us there will be a reduction in real incomes, 
except in the case of the newly employed, which may tend to increase the propen-
sity to consume” (Keynes 1936, 291, 292). Meanwhile, as Davidson (1999) notices, 
strong trade unions make this strategy hard to implement. So, the only option left 
is to devalue the domestic currency making imports more expensive in local cur-
rency terms and exports cheaper in foreign currency terms. But, in this way, the 
more competitive country exports stagnation and unemployment to its trading 
partners, since now, their exports fall and domestic import-competing producers 
lose part of the domestic market to the benefi t of exporters. Someone’s external 
surplus is someone else’s external defi cit and the sustainability of external defi cits 
limits external surpluses of exporting countries.5

During the Breton Woods era of tamed private capital fl ows, the sustain-
ability of defi cits was determined by the amount of international reserves. An un-
favourable trade balance leads to spending international reserves up to the level 
of sustainability of the foreign exchange rate. If a country prefers to sustain the 
exchange rate, it is then forced to implement austerity measures aiming at re-
ducing demand and employment in order to constrain imports and income or a 
contractive policy will be imposed by the IMF in the case of granting of a condi-

5  In his speech to the 18th Congress of Communist Party of China at the beginning of 
November, 2012, Chinese President Hu Jintao said that China had to fi nd a new model 
of economic growth since the current model based on exports and investments was not 
sustainable due to domestic upward wage pressures and the global crisis that eroded 
Chinese export markets. He proposed further expanding of private sector, boosting 
domestic demand and consumption, increase in effi  ciency, investments and domestic 
market (Reuters 08.11.2012).



LIMES+  Vol. XII (2015), No. 1: pp. 49–63

53

tional-support loan. Furthermore, in the case of severe and persistent imbalanc-
es, a defi cit country may devalue the exchange rate (Kregel 2008). Th erefore, the 
onus of adjustment is on the defi cit country. In this kind of arrangement, surplus 
countries are not obliged to increase the demand for goods, services and assets of 
a defi cit country, i.e. they are allowed to hoard international liquid assets.6 Still, 
surplus countries are not entirely protected since defl ationary pressures that pro-
duce defi cit countries during the process of adjustment spread to surplus countries 
through a contraction in export demand thus creating a stagnating global economic 
environment.

In time, along with the oil shocks during the 1970s and the parallel fl ourish-
ing of the Eurodollar market mainly used to recycle petrodollars, private capital 
fl ows emerged again. Financing external defi cits by private capital opened the pos-
sibility of avoiding the IMF imposed adjustment of domestic absorption and the 
foreign exchange rate. In this way, the IMF lost control over the management of 
imbalances since not only had private capital enabled the fi nancing of large and 
persistent external defi cits but also, paradoxically, the appreciation of the nomi-
nal and real exchange rate of the defi cit country. As Kregel (2008) further argues, 
this does not mean that there are no limits to accumulation of defi cits anymore 
but only that there are no offi  cial institutional or economic limits imposed on 
individual country left and the lack of these limits refl ects more globally inte-
grated markets. In this new situation, an external defi cit is sustainable only pro-
vided the interest rate is lower that the rate of increase in new debt, what is the 
defi nition of a Ponzi scheme of paying out interest rate obligations from the new 
deposits. However, no Ponzi scheme ever succeeded since with the increase in 
the stock of net debt lender’s risk increases and thus also the interest rate. Th e 
scheme collapses through fi nancial breakdown and capital reversals, i.e. nowa-
days the adjustment of external imbalances operates through a fi nancial crises 
(Kregel 2008). So, the question is what, in such a constructed global economic 
system, a developing economy or emerging market can do in order to prevent or 
mitigate the crises.

6  For more details on Keynes’ proposition of the International Currency Union, 
international institution that would have imposed negotiated symmetric adjustment 
mechanism see Davidson (1999, 2009) and Crotty (1983).
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4. PREVENTING FINANCIAL DISTURBANCES IN 
DEVELOPING AND EMERGING MARKETS

In the fi rst place, sustainable economic growth is no doubt the most effi  cient 
way to off set future external shocks in the long run. In the world payment system 
as it is now, the economic growth of developing economies and emerging markets 
is sustainable if it is based on expansion of exports, income, employment and, at 
the same time, steady and decreasing external debt and, on average, a continuous 
generation of trade and current account surpluses, i.e. domestic savings. In that 
sense, Keynes doubts that the classical model of comparative advantages might 
lead the process of building of a favourable domestic productive base: “But I am 
not persuaded that the economic advantages of the international division of labor 
today are at all comparable with what they were. I must not be understood to 
carry my argument beyond a certain point. A considerable degree of international 
specialization is necessary in a rational world in all cases where it is dictated by 
wide diff erences of climate, natural resources, native aptitudes, level of culture and 
density of population. But over an increasingly wide range of industrial products, 
and perhaps of agricultural products also, I have become doubtful whether the 
economic loss of national self-suffi  ciency is great enough to outweigh the other 
advantages of gradually bringing the product and the consumer within the ambit of 
the same national, economic, and fi nancial organization. Experience accumulates 
to prove that most modem processes of mass production can be performed in 
most countries and climates with almost equal effi  ciency” (Keynes 1933). Akin to 
Keynes, in his insightful book, Reinert (2006) recommends to developing countries 
and emerging markets a rejection of the classical model of comparative advantages 
proclaiming specialization in the production of products in which they are relative-
ly less cost-ineffi  cient and to specialize in industries producing goods with a high-
added value, characterized with the economies of scale, technological innovations 
and synergies (tradable goods). Th e economies of scale emerge in industries with 
high fi xed costs where entrance barriers are high. On the other hand, specialization 
in the production of goods which are subject to the law of diminishing returns lead 
to poverty and perpetual debt slavery (agriculture, mining, fi shing, etc.). Industries 
subject to dynamic technological innovations generate the economies of scale and 
thus the accumulation of new knowledge, higher income and employment. Syn-
ergies refer to the spilling-over of the positive eff ects of the economies of scale, 
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technological innovation and the accumulation of new knowledge to the commu-
nity at large thereby stimulating employment, income and technological progress 
in complementing and competing industries as well as in other economic sectors. 
Not less important, the state trade and industrial policy oriented towards dynamic 
development of high-added value and technologically demanding industrial sector 
must be supported with appropriate fi scal and monetary policy, development of 
infrastructure, education and science, rule of law and law enforcement, etc.

Th e current drop in developing and emerging markets proves this point. In 
the last fi fteen years it was almost a common prediction that emerging markets 
such as Brazil, Turkey, Russia, Indonesia, South Africa, China and India were the 
world’s engine of growth in the future. However, reality proved them wrong. At the 
moment, emerging markets are in big trouble – economic growth is down and is 
far below the predicted one. Expectedly, foreign investors asked for an umbrella the 
minute it began to rain. Th ey have massively pulled their money out in search for a 
safe harbor, probably the United States, since they expected the Fed would increase 
interest rates in September of this year. Consequently, local currencies considerably 
weakened opening the space for yet another debt crisis. Th e main culprits, once 
again. are omnipresent corruption and weak governments prone to bribery (Em-
mott 2015). However, as we see it, omnipresent corruption and weak governments 
are a consequence, and not the cause of the current emerging markets’ diffi  culties. 
Th e real culprit is the lack of a coherent model of economic growth. Now falling 
emerging markets mostly relied on cheap foreign capital which fueled domestic de-
mand and in search for rich-quick schemes predominantly ended up in unproduc-
tive non-tradable sectors and low-productivity activities. What has been missing 
was industrialization, i.e. specialization in high-productivity activities as has been 
done in Taiwan and South Korea, former emerging markets and today successful 
advanced economies. Successful East Asian economies opted for rapid industriali-
zation, i.e. specialization in high-productivity and technologically dynamic activi-
ties, which, in the next step, led to steady progress in education and political re-
forms thereby closing the gap with the advanced economies only in the long run. In 
contrast to those successful stories, as Dani Rodrik (2015) rightly argues “... most of 
today’s emerging markets are deindustrializing prematurely. Services are not trada-
ble to the same extent as manufactured goods, and for the most part do not exhibit 
the same technological dynamism. As a result, services have proved to be a poor 
substitute to export-oriented industrialization so far.” Th erefore, developing econo-
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mies and emerging markets should not involve themselves in seducing growth race 
based on deindustrialization and dynamic, but unstable, capital infl ows simultane-
ously forgetting to built and nourish growth fundamentals: “Countries that rely on 
steady, economy-wide accumulation on skills and improved governance may not 
grow as fast, but they may be more stable, less prone to crises, and more likely to 
converge with advanced countries eventually” (Rodrik 2015).

Needless to say, economic robustness, industrial specialization and pro-
ductivity, improved education and governance are certainly important factors in 
determining the future long-term development path of the economy. However, 
there is one more factor which is often neglected: the debt structure. Namely, the 
recent fi nancial crises in developing countries and emerging markets erupted not 
because of weak macroeconomic fundamentals or political uncertainty but due to 
persistent and severe external defi cits, i.e. excessive indebtedness and the unfa-
vourable structure of the debt (Pettis 2003). Excessive indebtedness and unstable 
and an unfavourable debt structure have the potential to undermine economic 
fundamentals in the event of a negative shock such as local currency deprecia-
tion or increase in real interest rates. It is precisely here that, in Minsky’s opin-
ion, lies a key diff erence between Keynes’ and neoclassical economic theory: “In 
Th e General Th eory the speculative nature of asset holding and fi nancing choices 
dominates production-function characteristics in determining investment output. 
A fundamental theme of Th e General Th eory is that the asset-valuation process is 
a proximate determinant of investment; Keynes argues that assets, in addition to 
having characteristics of annuities, may also provide protection by being salable in 
the event that an uninsurable unfavorable contingency occurs. Th is marks a fun-
damental shift of perspective and apparatus from those of the neoclassical view of 
investment” (Minsky 1975, 9). In other words, robust economic fundamentals and 
credible macroeconomic policy are an effi  cient mean to improve the economy’s 
income side of the balance sheet in the long run. On the other hand, if the country 
faces a risk of bankruptcy in the short run, long run considerations are of second-
ary importance.7 When the crisis hit, what is important is to stay afl oat in the near 

7  Similarly, the IMF austerity measures imposed in the midst of the crisis aiming at 
restoring foreign investors confi dence have the opposite eff ect than desired since 
policies constructed for improving the income side of the economy's balance sheet in 
the long run at the same time have strong, far-reaching, negative eff ects on the liability 
side in the short run, which, in return, reinforce further deterioration of the income 
side of the economy's balance sheet in the short run as well (Pettis 2003).



LIMES+  Vol. XII (2015), No. 1: pp. 49–63

57

future. If investors fear default, falling asset prices lead to a fall in investments 
and increase in interest rates and credit spreads which, in the case of the wrong 
capital structure, end in the collapse of investment and economic activity. As Pettis 
argues: “In the end, an optimal capital structure is not enough to ensure that an 
economically backward country will develop rapidly. Th e wrong capital structure, 
however will guarantee that, no matter what policy mix, its economy will break 
before it can achieve its goals”8 (Pettis 2001, 199). A wrong capital structure am-
plifi es the intensity of external shock so that debt obligations balloon in the short 
run, whereas, in parallel, due to dramatic increase in uncertainty (capital escape 
en masse), revenues of business units are in free fall.

Th erefore, it is of crucial importance to control the liability side of the econ-
omy’s balance sheet, i.e. to constrain an increase in external debt in the fi rst place 
and in the second to minimize the share of short-term debt (maturity mismatch) 
or fl oating-rate debt and debt denominated in hard currency (currency mismatch) 
in the total debt as much as possible. If local private business and government 
debt is short-term debt denominated in foreign or local currency, local currency 
depreciation and increase in interest rates will sharply increase the burden of debt 
in the short run and local business units will, in an attempt to meet their debt 
obligations, push strongly to exchange their revenues and proceeds from selling 
assets for foreign currency thereby causing a further decrease in asset prices and 
the value of local currency (the Fisher–Minsky debt-defl ation scenario). Th is situ-
ation leads indebted units into bankruptcy in the short run. On the other hand, 
in the event of a correlated capital structure, i.e. medium and long-term debt de-
nominated in local currency (elimination of maturity and currency mismatch), 
sharp depreciation of foreign exchange rate and ensuing infl ation works to the 
benefi t of the indebted unit, since infl ation simultaneously erodes the burden of 
debt and nominally, in local currency terms, increases revenues of non-tradable 
and tradable sectors. Not less important, a weaker domestic currency increases 
competitiveness of the tradable sector potentially leading to the increase in the 
market share of the domestic economy in international markets. Also, a sharp rise 
in interest rates will not increase the debt burden since interest rates in long-term 

8  As Keynes put it, the long run “...is a misleading guide to current aff airs. In the long run 
we are all dead. Economists set themselves too easy, too useless a task if in tempestuous 
seasons they can only tell us that when the storm is past the ocean is fl at again” (Keynes 
1923, 65).
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contracts are locked in for several years (Pettis 2003). Of course, there is no univer-
sal recommendation for the level of sustainable country indebtedness. It depends 
on the earning power of the economy, which is determined by its economic diver-
sity (economies of scale, technological innovations, synergies) and the sensitivity 
of the economy to global business cycles. More productive, effi  cient industrialized 
economies with developed division of labor have greater potential of leverage than 
less diversifi ed economies specialized in low-added value products sensitive to 
changes in the global business climate.9

Consistently, one of the options for minimizing negative impacts of external 
shocks can be a return to the capital controls. Keynes himself emphasized potential 
adverse aff ects of free mobility of capital across the nations: “Advisable domestic 
policies might often be easier to compass, if the phenomenon known as ‘the fl ight 
of capital’ could be ruled out. …Th us for a complexity of reasons, which I cannot 
elaborate in this place, economic internationalism embracing the free movement 
of capital and of loanable funds as well as of traded goods may condemn my own 
country for a generation to come to a much lower degree of material prosperity 
than could be attained under a diff erent system” (Keynes 1933). Capital controls 
put in place during the 1960s successfully prevented massive infl ows or outfl ows 
of short-term foreign currency investments. Th ey might prove to be an effi  cient 
policy option in fi ghting liquidity mismatch – fi nancing of local assets by hot mon-
ey.10 11 Also, capital controls are capable of preventing fi nancial contagion which 
are the consequence of the mechanical implementing trading strategies of buying 
in rising and selling in declining markets.12

Measures of capital controls include reserve requirements on banks’ liabili-
ties, the Tobin tax, such as taxes on short-term foreign exchange operations that 
were recently implemented by Brazil and Taiwan, and the outright prohibition or 

9  Th e country is excessively indebted when its debt trades at high credit spread, which 
hampers new investments and the potential for rising new debt (Pettis 2003).

10  Hot money flows across national boundaries in search for speculative gains, 
precautionary purposes, shield from tax collectors and laundering illegal earnings 
(Davidson 1999).

11  For example, post crisis economic growth in Argentina (2001) was double that recorded 
in Mexico (1994) and Brazil (1999). Cruz and Walters (2010) argue that capital controls 
that, in contrast to Mexico and Brazil, Argentina imposed, signifi cantly contributed to 
this success.

12 Margin buying, portfolio insurance, derivative contracts (Pettis 2003).
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limitation of the capital fl ows.13 Recently, even the IMF, known as a fi erce enemy of 
the capital controls in the past, recognized that developing countries and emerg-
ing markets have to stand ready and use all available tools and even keep an open 
mind concerning the capital controls in order to stem unproductive and disruptive 
capital infl ows, which exacerbate the boom and bust cycles (Belka 2011). Kalantzis 
(2004) fi nds that the productivity gains stemming from the capital infl ows are the 
most important predictor of a future balance of payment crisis in an economy 
suff ering from a surge in capital infl ows. Th is implies that policy makers should 
assess with scrutiny the productivity gains from any investments, especially in the 
non-tradable sectors, and approve or support the foreign fi nanced investment only 
if the productivity gain is large enough.

5. CONCLUSION

Behind the economic policy implemented stands economic theory accepted 
as valid in political circles. Ideas empowered as dominant in some society are the 
result of struggle between diff erent political interests and one of the main instru-
ments in the political struggle are economic ideas. Th at is why economic policy 
must rely on real-world experiences and not timeless economic models based on 
unrealistic assumptions. As we see it, global imbalances and the resulting fi nancial 
disturbances in developing countries and emerging markets are not the conse-
quence of an inconsistent implementation of universal macroeconomic recipes 
aimed at achieving macroeconomic stability prescribed by the mainstream econo-
mists. Financial disturbances in developing countries and emerging markets are 
the consequence of exogenous shock, i.e. liquidity expansion in developed coun-
tries. Th erefore, in order to defend macroeconomic stability, economic authorities 
of developing and emerging markets should try to build mechanisms and policy 
solutions aiming at constraining accumulation of over-indebtedness and design-
ing a correlated capital structure of local economic actors as well as a competitive 
industrial sector which generates economies of scale, technological innovations 
and synergies. Capital controls, measure at odds with the mainstream laissez faire 
economics, might be an effi  cient tool in constraining debt accumulation.

13 For the opposite opinion on potential eff ectiveness of Tobin tax see Davidson (1999).
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Rezime:
GLOBALNI TOKOVI KAPITALA I FINANSIJSKI POREMEĆAJI 
U ZEMLJAMA U RAZVOJU I NA BRZORASTUĆIM TRŽIŠTIMA

U ovom radu se proučava povezanost između slobodnog kretanja glo-
balnog kapitala i fi nansijskih poremećaja u zemljama u razvoju i brzorastućim 
tržištima i preporučuju se strategije koje imaju za cilj prevenciju fi nansijskih 
kriza u kratkom i dugom roku. U kratkom roku, primarni cilj lokalnih eko-
nomskih vlasti bi trebalo da bude ograničavanje zaduženosti i dizajniranje 
korelisane kapitalne strukture lokalnih ekonomskih jedinica. U dugom roku, 
superiorna strategija je izgradnja snažnog industrijskog sektora koji generiše 
ekonomiju obima, inovacije i sinergije sa drugim sektorima. Kontrola među-
narodnog kretanja kapitala mogla bi da bude korisna strategija u ispunjavanju 
zadatka ograničavanja zaduženosti i dizajniranja poželjne kapitalne strukture 
lokalnih tržišnih učesnika.

Ključne reči: fi nansijske neravnoteže, fi nansijska nestabilnost, tekući račun, 
kontrola međunarodnog kretanja kapital
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DETERMINANTS 
OF BANK 
PROFITABILITY: 
Evidence from Serbia

Although the Serbian banking sector has not suff ered major consequences 
of the latest global economic crisis, profi tability of most banks, as well as 
the sector as a whole is at a very low level, especially since 2011. Th e aim 
of this paper is to identify the main factors which aff ect the profi tability of 
commercial banks in the Serbian banking sector. Also, diff erent theories of 
commercial bank profi tability are presented, as well as results of empirical 
research. Th e methodology of research is based on an econometric panel 
data analysis. Th e analyzed sample consists of 28 commercial banks, 
while the observed period includes 2008–2013. Th e dependent variable 
in the model representing bank profi tability is return on equity (ROE), 
while explanatory variables include a list of bank-specifi c and country-
specifi c indicators.

Key words: bank profi tability, commercial bank, profi tability determinants, 
banking sector, economic crisis 
JEL CLASSIFICATION: C23, G21, L2

1. INTRODUCTORY NOTES ON DETERMINANTS OF 
BANK PROFITABILITY

 The latest global economic crisis reintro-
duced to the economic literature the issue of sensitivity of bank profi tability to 
business cycles (Bolt et al., 2010). Th e profi tability of commercial banks in Western 
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European countries was directly aff ected by the fi nancial crisis. Th e crisis did also 
aff ect banks in Central and Eastern European (CEE) countries, but the regional 
eff ects seem to diff er both with respect to timing and strength. While Western 
European banks had suff ered severely, banks in CEE countries appear to be better 
on average and continue to benefi t from growth opportunities and margins that 
are signifi cantly higher than in Western Europe (Lindblom et al., 2011).

In the last two decades there was much empirical research done in an eff ort 
to identify the most important commercial bank profi tability determinants. Usu-
ally, as an indicator of profi tability, return to assets and return to equity ratios were 
used. On the other hand, determinants of profi tability were searched among bank 
specifi c variables, such as size, assets, capital adequacy, liquidity, loans, deposits, 
credit risk etc., as well as among country specifi c variables, mostly macroeconomic 
ones such as infl ation rate, real gross domestic product growth rate, market growth 
measured by M2 or M3 monetary aggregates, stock market development etc.

Some studies applied a multi-country approach and tried to identify com-
mercial bank profi tability determinants on a sample consisting of more than one 
country, usually a group of similar countries in terms of development or in terms 
of geographical region. Many of these studies often came to contradictory conclu-
sions. Altunbas et al. (2007) for example identifi ed a positive signifi cant relation-
ship between capital and profi tability on a sample of European banks, while Agus-
man et al. (2008) came to the opposite results on a sample of Asian banks.

For the group of 77 banks from Bangladesh, Sri Lanka and Pakistan in the 
period 1997–2008, Sufi an (2012) concluded that liquidity, non-interest income, 
credit risk and capitalization degree had a positive and signifi cant eff ect on bank 
profi tability. However, the eff ect was not uniform across the countries from the 
sample. Among macroeconomic indicators, only economic growth in real terms 
appeared to have a positive and signifi cant eff ect on bank profi tability, while the 
impact of infl ation was statistically insignifi cant.

As for the other papers exploring impact of external factors, Albertazzi & 
Gambacorta (2009) report a signifi cant relation between real GDP growth and 
bank profi tability in developed countries. Contrary to this fi nding, analyzing key 
determinants of bank profi tability in South European region, Athanasoglou et al. 
(2006) found that infl ation had a strong positive eff ect on profi tability, while bank 
profi ts were not signifi cantly aff ected by real GDP per capita fl uctuations.
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On the other hand, most studies focused on a single country. As this paper 
also focuses on a single country, we present fi ndings of this type of  research in 
more detail.

Aremu et al. (2013) applied a panel data approach to the Nigerian banking 
sector in the period 1980–2010. Th ey found a strong signifi cant negative relation-
ship between bank profi tability and capital adequacy, measured by equity to as-
sets ratio, which implies that well-capitalized banks appear less risky and as such 
profi ts are lower because they are perceived to be safer. According to the same 
research, liquidity risk, measured by loans to assets ratio, has a signifi cant nega-
tive impact on profi tability, which can be explained by the theory that banks which 
tend to hold a lower amount of liquid assets are more vulnerable to large deposit 
withdrawals. Th e credit risk variable, measured by loan loss provisions to loans 
ratio, has a signifi cant negative impact on profi tability, considering that riskier 
loans means larger amount of NPLs and  a lower level of profi tability. Among 
country specifi c variables, Aremu et al. (2013) identifi ed that the M2 aggregate has 
a strong positive impact on profi tability, while the infl ation rate and GDP growth 
rate remained insignifi cant.

Alper & Anbar (2011) tested the profi tability of commercial banks in Turkey 
with a panel data model, in which for the dependent variable the authors used re-
turn to assets and return on equity ratios in the period 2002-2010. As explanatory 
variables they used a combination of bank specifi c indicators and macroeconomic 
determinants and reported similar results like Aremu et al. (2013). A positive and 
statistically signifi cant eff ect of assets size on profi tability was confi rmed, which 
provides evidence in line with economies of scale theory. Th e ratio of non-interest 
to assets also was statistically signifi cant with a positive coeffi  cient which indicates 
a positive relation between profi tability and bank activity diversifi cation. On the 
other hand, the model showed a negative relationship between loans and profi t-
ability for the observed period. Among the macroeconomic indicators, only the 
real interest rate was found to have a positive eff ect on profi tability, while  the real 
GDP growth rate and infl ation rate were statistically insignifi cant.

Alexiou & Sofoklis (2009) identifi ed profi tability determinants on a sample 
of six major Greek banks in the period 2000–2007. According to their fi ndings, 
the most signifi cant variables include credit risk, measured by loan loss provisions 
to loans ratio, and cost to income ratio, both with a negative impact on profi t-
ability. Th e higher the risk, the higher the accumulation of defaulted loans. On 
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the other hand, the cost to income ratio indicates that effi  cient cost management 
is a prerequisite for improving profi tability. Th e size of a bank, measured by total 
assets value, had a positive impact on profi tability, indicating an advantage of be-
ing a large company in the fi nancial sector, providing ability to secure fi nancing 
at lower costs, to off er many diff erent products to diff erent types of clients in the 
most effi  cient way etc. Alexiou & Sofoklis (2009) have not found any signifi cant 
relationship between profi tability and macroeconomic variables, such as the infl a-
tion rate, interest rates level, GDP growth, private consumption etc.

Gul et al. (2011) applied a panel data approach to the banking sector in Pa-
kistan, using a sample of 15 top banks in the period 2005–2009. Th ey found a 
signifi cant positive relation between return on assets as a measure of profi tability 
and bank size, level of loans and deposits, as well as with real GDP growth rate 
and infl ation rates.

Guru et al. (2002) researched bank profi tability determinants in Malaysia in 
the period 1985–1998. Unlike other reviewed studies, Guru et al. (2002) used net 
income before tax as a percentage of total assets to measure the profi tability level. 
Th e authors found a signifi cant positive relation between profi tability and the level 
of loans and level of deposits, measured as a percentage of total assets and infl ation 
rate, measured by the consumer price index. On the other hand, a signifi cant nega-
tive relation was found between profi tability and expenses management, measured 
by total expenditure to total assets ratio, liquidity measured by loans to deposits 
ratio and capital adequacy, measured by equity to assets ratio.

Naceur & Goaied (2008) identifi ed profi tability determinants in the Tunisian 
banking sector in the period 1980-2000. Th ey concluded that high amounts of 
capital and large overheads are associated with higher profi tability rates, as well 
as level of loans expressed as a percentage of total assets. On the other hand, the 
size of banks has a negative impact on profi tability, pointing to scale ineffi  ciencies. 
Among country-specifi c variables, a signifi cant positive impact on profi tability has 
the level of competition in the sector and stock market development.

Bodla & Verma (2006) carried out an analysis on a sample of 27 public sec-
tor banks in India in the period 1991–2004. Th ese public sector bank possessed in 
each year of the observed period a market share of more than 80%, measured by 
assets value. Th e authors concluded that a positive signifi cant impact on the prof-
itability level have the interest spread level and the level of non-interest income, 
while on the other hand a signifi cant negative impact is related to the level of total 
operating expenses.
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2. THE SERBIAN BANKING SECTOR IN THE PERIOD 
2008–2014

Th e Serbian banking sector was well prepared for the fi rst and the second 
wave of the global economic crisis, having in mind the high level of capitalization 
of commercial banks and proactive measures of the National Bank (Filipović, 2010; 
Miljković et al., 2013). Th is resulted in a positive net pre-tax result at the level of 
the banking sector as a whole during the observed period from 2008 until 2014, 
with the exception of the year 2013.

As compared with 2008, a year before the spillover eff ects of the global eco-
nomic crisis were transmitted to the Serbian market, the Serbian banking sector 
is signifi cantly more contracted today.

Th e number of banks operating in the sector declined by fi ve and amounted 
to 29 at the end of the fourth quarter in 2014. Th e banks operate today through 
1,787 business units and employ 25,106 people, which means a decrease of 35% 
and 22% respectively, in comparison with 2008. Most banks in the sector are for-
eign-owned, while among domestic-owned banks state-owned banks still prevail.

Today the banking sector is also more fragmented than in the pre-crisis peri-
od. However, the Hirschmann-Herfi ndahl concentration index of assets amounted 
to 794 at the end of fourth quarter in 2014, which is still lower than 1000 indicating 
that the sector is highly un-concentrated. By observing the values of HHI in the 
countries of Central, Eastern and South Eastern Europe, Miljković et al. (2013) 
noticed that the Serbian market is one of the most fragmented, although most of 
the countries of this region are characterized by a un-concentrated banking mar-
ket with a HHI lower than 1000. Also, considering simple concentration ratios we 
can conclude that the fi ve largest banks possess more than a half of total assets 
of the sector, while the ten largest banks possess more than three quarters of the 
total assets.

Th e total assets of the sector as a whole amounted to 2,969 RSD billion at 
the end of 2014, while total equity amounted to 614 RSD billion. During the entire 
observed period, total assets and equity have been increasing, though by lower 
growth rates in recent years. Total deposits have also been increasing during the 
entire observed period reaching the amount of 1,892 RSD billion at the end of 
2014. Within the sectoral  distribution of deposits households prevail with a share 
of 58%, followed by corporations (public and private) with  a share of 25%. Th e cur-
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rency structure of deposits shows that 70% of deposits are denominated in foreign 
currency (out of which 95% in EUR), while 30% are denominated in domestic cur-
rency. Considering the maturity structure of deposits, more than 60% of deposits 
belong to short term up to 3 months deposits.

Table 2. Selected balance sheet indicators of Serbian banking sector in the pe-
riod 2008-2014, RSD bln 

Balance sheet indicator 2008 2009 2010 2011 2012 2013 2014

Assets 1777 2160 2533 2650 2880 2846 2969

Equity 420 447 496 546 591 595 614

Loans 1028 1290 1535 1672 1752 1686 1653

Deposits 1025 1301 1505 1526 1699 1727 1892

Source: National Bank of Serbia, Bank Supervision department, Quarter Reports 2008, 
2011 and 2014

On the other hand, total loans of the sector as a whole have not been fol-
lowing the dynamics of deposits and other selected balance sheet indicators. Since 
2012, the sector has been facing a decreasing trend in the total amount of loans, 
which at the end of 2014 amounted to 1,653 RSD billion. Th e highest share in the 
sector distribution of loans belongs to the corporate sector (43%) and households 
(36%). Th e currency structure of loans is very similar to structure of deposits with 
only 30% denominated in RSD, while within the maturity structure long term loans 
prevail over 1 year loans.

Th e level of non-performing loans (NPL), which signifi cantly aff ect bank 
profi tability, was continuously increasing during the entire observed period from 
2008 till 2014 and amounted to 21.5% in 2014. Such an increase in NPLs (see 
Figure 1) was a direct consequence of fast credit growth in the pre-crisis period, 
considering that large credit lines created an excessive burden on the real sector 
after it went into recession. Due to this negative trend, commercial banks started 
to allocate larger amounts of capital for the purpose of securing problematic loans 
(Miljković et al., 2013). Th e negative eff ects of NPLs on the banking sector in 
Serbia is a typical case of the loophole hypothesis defi ned by Waheed and You-
nus (2010). When a credit crunch decreases the ability of the real economy to 
fi nance its operations and service its loans, there is an increase in NPLs that leads 
to stricter conditions for new lending thus reducing of growth.
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Figure 1. Gross non-performing loans in Serbian banking sector
Source: National Bank of Serbia, Bank Supervision department, Quarter Reports 2011 
and 2014

Th e highest level of NPLs is in the sector of enterprises (26.7% without pub-
lic enterprises), entrepreneurs (26.5%), while the level of NPLs in the household 
sector amounted to 10.3% at the end of 2014. When observing the structure of cor-
porate NPLs, the highest share goes to the processing industry, the commerce sec-
tor and construction, while the highest share in the structure of individual NPLs 
goes to housing and cash & consumer loans, as presented in the next fi gure.

Figure 2. Structure of gross NPLs
Source: National Bank of Serbia, Bank Supervision department, Quarter Report 2014

Th e profi tability of the Serbian banking sector, measured either by the net 
pre-tax result of the sector as a whole (see Figure 3) or by a return on assets and 
return on equity (see Figure 4), has been at a signifi cantly lower level since 2011, 
as compared with the previous years.
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Figure 3. Net pre-tax result of Serbian banking sector during 2008-2014, RSD bln
Source: National Bank of Serbia, Bank Supervision department, Quarter Reports 2008, 
2011 and 2014

In the period 2011−2014 the net profi t of banks operating with profi t has 
been decreasing, while the net loss of banks operating with loss was at a signifi -
cantly higher level than in the years before 2011. However, such a poor result was 
caused by an increase of net expenses arising from the write-off  of loans, invest-
ments and provisions registered by only a few banks, indicating a high concentra-
tion of net loss in the sector (Miljković et al., 2013).

Figure 4. Return on assets (ROA) and return on equity (ROE) of Serbian banking 
sector, 2008–2014

Source: National Bank of Serbia, Bank Supervision department, Quarter Reports 2008, 
2011 and 2014
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A certain impact on declining profi tability in the Serbian banking sector 
during the observed period, beside non-performing loans, can be attributed to 
interest rate trends (Miljković et al., 2013). Th e average weighted lending interest, 
calculated as interest income to average interest-bearing assets ratio, amounted to 
8.0% in 2014, which is by 4.8% lower than in 2008. On the other hand, the aver-
age weighted deposit interest, calculated as interest expense to average interest-
bearing liabilities, amounted to 2.7% in 2014, which is by 2.6% lower than in 2008. 
Considering a quite faster decreasing trend of the lending interest rate as com-
pared with the deposit one, interest spread, calculated as the diff erence between 
an average weighted interest receivable and average weighted interest payable, was 
continuously declining during the entire observed period, reaching the level of 
5.3% in 2014 (see Figure 5).

Figure 5. Interest rate trends in Serbian banking sector during 2008–2014, in %
Source: National Bank of Serbia, Bank Supervision department, Quarter Reports 2008, 
2011 and 2014

3. DATA AND METHODOLOGY

Th e data set consist of 28 commercial banks operating in Serbia in the pe-
riod 2008–2013. During this period, the global fi nancial crisis has fully revealed 
its eff ects in the Serbian banking system, including a high rise of NPLs and a fast 
decline of lending activity in the enterprise sector. Four banks that have lost their 
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licenses1 in the observed period are excluded from the sample due to a problem 
with data availability and also because of restrictions that emerge when econo-
metrical tests are performed with unbalanced panel data. Hence, the sample com-
prises a balance panel data of 168 annual observations of fi nancial and control 
macroeconomic variables. Th e fi nancial data were obtained from the statistical 
reports of the National Bank of Serbia (NBS) for each bank in the sample while the 
control variables have been gathered from offi  cial reports of the Statistical Offi  ce 
of the Republic of Serbia. In the overall observed period, fi nancial reports of the 
commercial banks that are included in statistical reports of NBS were based on 
International Financial Reporting Standards (IFRS) and International Accounting 
Standards (IAS) so there were no issues of analytical diff erences in fi nancial data. 

In Table 3 summarized defi nitions of variables to be used in our analysis 
and expected relationships between dependent and explanatory variables are pre-
sented. Even though there are several dimensions in which banking sector profi t-
ability could be observed and thus a vast number of internal and external factors 
of profi tability, the number of variables that have been used are limited due to 
data availability and the considerations based on previous research reported in the 
literature. To determine the main forces that underpin profi tability in the Serbian 
banking sector we used the following variables: return on equity ratio, deposits, 
cost on income ratio, equity to assets ratio, assets to employees ratio, real gross 
domestic product growth and annual infl ation rate.

Table 3. Defi nition of variables
Name Defi nition Expected sign
ROE Return on equity ratio
DEP Deposits to assets ratio +/-
COI Cost on income ratio -
ETA Equity to assets ratio +
A/L Assets to number of employees ratio  +/-
GDP Real GDP growth rate +
CPI Annual rate of infl ation +

1  Agrobanka, Razvojna Banka Vojvodine, Privredna Banka Beograd and Univerzal 
Banka Beograd have lost their licenses in June 2012, April 2013, October 2013 and 
February 2014 respectively, after which NBS have excluded their positions from the 
annual statistical report of the banking sector in Serbia.
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Return on equity (ROE) is the ratio of net income to total average book value 
of equity. It measures the rate of return on the ownership interest. In our analysis 
ROE has been used as the proxy for the evaluation of bank profi tability. Th is vari-
able shows how effi  ciently banks use investment to generate earnings growth.

Deposits (DEP) represent the ratio of total deposits to total assets which is 
used as an indicator of liquidity of banks but is observed as a liability. In theory, 
deposits are the main source of funding and as such they should infl uence the level 
of the bank’s profi tability. In the case of the Serbian banking sector, lending activity 
in not necessarily based on deposits (wheather in foreign or domestic currency). 
Commercial banks in Serbia are mostly owned  by the foreign banks so they fi -
nanced lending with capital from their headquarters abroad, due to large spread 
between domestic and interest rates in rest of the Europe. Hence, even though one 
could expect a positive connection between deposits and profi t, the increase of the 
level of deposits could actually have a negative eff ect on banks performance if the 
increase of deposits is not accompanied by a rise in credit activity.

Cost on income (COI) is a cost effi  ciency variable and represents the ratio of 
operating expenses (salaries, employee benefi ts, offi  ce space rents etc.) to income. 
Th e role of this variable is to show cost effi  ciency of the management and as such it 
is expected to be in a negative relation with overall profi t. If the management is ef-
fi cient in reducing these cost, it should be refl ected in the bank’s business results. 

Equity to assets (ETA) in our model is used as a proxy for  capital. By capital 
we refer to long-term funds contributed to a bank, mostly by its owners. It com-
prises from common and preferred equity, reserves and retained earnings. Th e 
level of capital in the bank should infl uence a bank’s relative profi tability so we 
would expect a positive relation between our proxy and the ROE.

Asset to employees (A/L) is used to capture the productivity dimension and 
internal effi  ciency of the banks. Increasing competition and expansion of branches 
due to reorganization in the Serbian banking sector after the 2002 reforms could 
have alarge impact on bank profi tability in the aftermath of the fi nancial crises. 
Under normal conditions we would expect  this ratio to have a positive impact 
on profi tability as the increase of the asset over personnel would indicate better 
effi  ciency of labor. However, in the crisis period limited fl exibility of inherited 
operating capacity could distort this relationship.

Real gross domestic product growth (GDP) is included as a control variable 
in our model. We used this variable in order to capture the cyclical nature of bank-
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ing activities. Demirguc–Kunt & Huzing (1999) showed that economic growth can 
aff ect profi tability for a large number of countries. Economic growth should en-
hance bank profi ts through increased demand for households and business loans. 
In the case of our time period, we expect that fi nancial crisis and recession that 
occurred would have a  negative infl uence, but essentially there should be a posi-
tive connection between this variable and profi t of the bank.

Annual rate of infl ation (CPI) is another control variable. Channels of infl a-
tion impact on the performance of banks are through eff ects on sources and users 
of banks’ fi nancial resources. Infl ation aff ects enterprises pricing behavior, if fi rms 
expect an increase in the general price level they will compensate by indexation 
for the expected rate of infl ation. In the scenario where expected infl ation is equal 
to actual, there will be no decrease in business activities and no negative eff ect on 
banks’ performance. In the case of dual money market as is in Serbia this relation-
ship can be more complex, and highly dependent on exchange rate stability ,as well 
as, the accuracy of infl ationary expectations.

4. EMPIRICAL TESTING AND RESULTS

In order to test the signifi cance of independent variables, we used static pan-
el data analysis. Th e advantage of panel data technique which we implemented is 
that it can control for the biases generated by potential heterogeneity and omitted 
variable problems. Our analysis is based on the following model:

(1)

Th e most common approach in panel data models is to use one of three cases 
for regression: pooled model, fi xed eff ects model or random eff ects model. To 
determine which of these three estimations produces better results, we conducted 
a series of tests to check the presence of individual or time-eff ects in our model. 
Before that, in Table 4 summary statistics for all variables used in the model are 
reported. For our dependent variable ROE given in the overall row we can see that 
the average mean in the observed period is negative (-0.0134) which is in line with 
the consequences of the fi nancial crises on the banking sector. In later columns 
we report the standard deviation, minimal and maximal value, and also number of 
observation (168). Th e rows between report the same type of data but when look-
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ing between banks in the sample, and rows within are only looking the data of a 
single bank within tame period of six years.

Table 4. Summary statistics of variables used in the model
Variable Mean Std. Dev. Min Max Observations

ROE
overall -0.0134 0.183 -1.303 0.410 N = 168

between 0.134 -0.339 0.148 n = 28
within 0.127 -0.977 0.367 T = 6

DEP
overall 0.542 0.173 0.020 0.852 N = 168

between 0.155 0.058 0.758 n = 28
within 0.080 0.211 0.778 T = 6

ETA
overall 0.231 0.113 0.075 0.854 N = 168

between 0.083 0.152 0.532 n = 28
within 0.079 0.001 0.756 T = 6

COI
overall 0.946 0.454 0.210 3.395 N = 168

between 0.393 0.308 2.017 n = 28
within 0.239 0.032 2.325 T = 6

A/L
overall 84869.08 60437.78 5867.416 320652.8 N = 168

between 54202.5 23020.72 261622.8 n = 28
within 28333.29 -3555.273 298928.9 T = 6

CPI
overall 7.802 3.153 2.195 12.184 N = 168

between 0 7.802 7.802 n = 28
within 3.153 2.195 12.184 T = 6

GDP
overall 0.966 2.681 -3.116 5.367 N = 168

between 0.001 0.966 0.966 n = 28
within 2.681 -3.116 5.367 T = 6

Source: Stata output of authors’ calculation

Th e fi rst step before performing regression is to check whether our data set 
violates some of the assumptions of linear regression. We checked the correlation 
matrix in order to determine presence of signifi cant correlation between inde-
pendent variables which could lead to a problem of multicolinearity. In Table 5 the 
correlation matrix is presented and the highest reported coeffi  cients of -0.433 are 
between A/L and COI. Since none of coeffi  cients are larger than 0.5 we shouldn’t 
encounter the problem of multicollinearity.
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Table 5. Correlation matrix of independent variables
DEP COI CPI ETA A/L GDP

DEP 1
COI 0.0199 1
CPI -0.0853 -0.0347 1
ETA -0.3049 -0.031 0.0152 1
A/L -0.0818 -0.433 -0.0537 -0.0618 1
GDP -0.0036 -0.0588 -0.2107 0.0931 -0.0529 1

Source: Stata output of authors’ calculation

Another element that we need to check is stationarity of variables in our 
panel. We test it with a Fisher-type Phillips-Perron (PP) unit root test for panel 
data. Th e advantage of the PP test is that it is robust in the case of presence of serial 
correlation in data which will be confi rmed later. Th e null hypothesis of this test is 
that all panels contain a unit root. Given the results of the PP unit root test, null 
hypothesis of non-stationarity can be rejected for all variables that we used in our 
model at a 1% level of signifi cance.

Table 6. Fisher-type Phillips-Perron test for presence of unit root

 PP-Fisher Chi square
 Statistic Probability

ROE 191.585 0.000
DEP 104.189 0.000
COI 180.014 0.000
ETA 186.031 0.000
A/L 74.397 0.056
CPI 1234.243 0.000
GDP 942.354 0.000

Source: Stata output of authors’ calculation

Additional assumption that also needs to be tested is presence of serial cor-
relation in the data. For that purpose, we have implemented the Wooldridge test 
of autocorrelation in panel data and the results are presented in Table 7. Th e calcu-
lated F-statistics is 8,94 and the null hypothesis of no serial correlation is strongly 
rejected (p>F 0.0059). In the presence of serial correlation in the idiosyncratic 
error term, it is advised by Baltagi (1999) to perform clustering at the panel level 
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in order to acquire consistent estimates of the standard errors. Even though the 
Wooldrige test is mostly used in panel data models with longer time dimension, 
we confi rm presence of autocorrelation with an additional test reported in panel 
AR(1) model (xtregar) with modifi ed Bhargava et al (1982). Durbin-Watson statis-
tic of 0.999 indicates presence of positive autocorrelation, considering the rule of 
the thumb when DW statistic is lower than 2.

Table 7. Wooldridge test for autocorrelation

F(1, 27)=8.940

Prob > F = 0.0059

Nuber of obs = 140

F(6, 27) = 11.3

Prob > F = 0.000

R-squared = 0.3709

Root MSE = 0.1124
Source: Stata output of authors’ calculation

Th e next step is to determine which of the panel modeling approaches is best 
for our analysis. For this purpose, we will fi rst test for presence of a fi xed eff ect 
in our model with the F-test. Th e null hypothesis states that observed and unob-
served fi xed eff ects are equal to zero. In Table 8 adequate values of F-test statistics 
and p-values are reported upon which we can strongly reject the null hypothesis. 

Table 8. F-test for presence of fi xed eff ects

 F test that all u_i =0: F(27, 134) = 3.47 ,  Prob>F = 0.000
Source: Stata output of authors calculation 

We continue with the Breusch and Pagan Lagrangian multiplier test to check 
for the possibility of conducting our regression with random eff ect specifi cation 
of the panel model. Again the null hypothesis is that Var(ui)=0 which we reject 
based on the LM test statistics and p-values presented in Table 9. Because of this 
we now need to decide between the FE and RE panel data model. Our next step is 
to carry out a Hausman test whose null hypothesis states no signifi cant diff erences 
between coeffi  cients obtained from the FE and RE model. If this is to true, then the 
RE model specifi cation is effi  cient.
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Table 9. Breusch and Pagan Lagrangian multiplier test for random 
eff ects

 Var sd = sqrt(Var)
ROE 0.0333323 0.1825714

e 0.0131471 0.1146609
u 0.0052671 0.0725746

Test: Var(u)=0,  Chibar2(01) = 22.98,  Prob > Chibar2 = 0.000 
Source: Stata output of authors’ calculation

In table 10 we report the Hausman test Chi square statistic with p-values so 
that we can reject the null hypothesis at 10% level in favor of the FE model because 
RE is inconsistent due to the assumption that random eff ects are orthogonal to the 
repressors. Based on this, we choose to continue our analysis with the FE panel 
data model with robust standard errors to control for the presence of autocorrela-
tion and heteroscedasticity.

Table 10. Hausman test for model specifi cation
 FE RE Diff erence S.E.

DEP -0.229 -0.154 -0.075 0.853
COI -0.278 -0.272 -0.006 0.023
CPI 0.004 0.006 -0.001 .
ETA -0.272 0.021 -0.292 0.091
A/L -1.21 -4.41 -7.69 3.01
GDP 0.002 0.002 -0.001 0.000

Chi2(5)=10.54  Prob>Chi2 =0.0613
Source: Stata output of authors’ calculation

Th e results of our model estimation are presented in the Table 11. Th e model 
seems to fi t panel data reasonably well if we use the measure of within R2 which 
is 0.34, or adjusted R2 from areg regression with value of 0.61. Keeping in mind 
that some variables that certainly are relevant for profi tably of the banks could 
not be included in regression due to data unavailability, levels of R2 are at the level 
expected. From six estimated parameters of the model fi ve of them pass the t-test, 
while real growth rate turns out to be insignifi cant as one of the banks’ profi tability 
drivers in crisis period. Anticipated signs of estimated parameters are mostly in 
line with those calculated in the model. Real growth rate shows positive but not a 
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signifi cant relationship with banks’ profi tability measured by ROE. Th ere are other 
papers (Alexiou & Sofoklis, 2009) that have similar results concerning the connec-
tion of bank profi ts and business cycle. Th e second control variable - infl ation is 
showing a signifi cant positive relationship with ROE in the case of Serbian banks. 
Th is can be explained by the ability of banks’ management to relatively accurately 
predict future infl ation and suffi  ciently adjust the interest rate so there are no 
negative eff ects on profi t. Also, interest rates on savings usually decrease at a faster 
rate than those on loans which could also explain this positive relationship.

Table 11. Estimation results of FE regression with robust S.E.

Dependent variable ROE

DEP -0.229
(0.132)*

COI -0.278
(0.112)**

ETA -0.272
(0.150)*

A/L -0.0001
(0.0004)***

CPI 0.004
(0.002)*

GDP 0.002
(0.003)

const. 0.502
(0.144)***

F (6.27) = 4.91, Prob>F = 0.0016
R-sq: within = 0.3397

R-sq adjusted (form areg) = 0.6056

Notes: Coeffi  cients and t-statistics in parentheses. Fixed Eff ects estimation 
with robust standard errors. ***, ** and * denote signifi cance at 1%, 5% and 10% 
levels, respectively.

As for the bank-specifi c variables, deposits to total assets are showing a 
signifi cant but  negative relationship with profi tability which is not in line with 
other research.Serbian specifi c conditions in the  banking sector could somewhat 
explain these fi ndings. We mentioned earlier that due to a large number of for-
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eign owned banks, most of the funds used for loans are borrowed from the banks 
central offi  ces abroad. Also, while lending activity of the banks starts to decline 
after the crisis, deposits on the other hand were already at the end of 2009 at 
their pre-crisis level. Th is two divergent trends combined with problems of large 
capital requirement due to an increase in NPLs could be the explanation why we 
see this negative relationship. Th e next variable, cost to income ratio is behaving 
as expected. Th e model  shows a negative and signifi cant eff ect of this variable on 
profi tability. Th is implies that during the crisis one of the main drivers of profi t-
ability was based on effi  cient cost management. During this period, some parts 
of the operating costs were relatively rigid when compared with the downturn in 
activity. Some of the banks had more success in decreasing these costs than others 
which in turn led to positive profi ts regardless of the harsh economic environment. 
Capital proxy measured by ETA shows a negative signifi cant relationship which 
is opposite of what we expected. In normal conditions well capitalized banks can 
withstand negative shocks more easily but our model is implying an opposite re-
lationship. Th is requires further development of our model to properly test the  
stability of this result. Lastly,a bank-specifi c variable is productivity measured by 
the ratio of assets over personnel which shows a negative and signifi cant eff ect 
on profi tability. In normal conditions we should expect the opposite but there 
is evidence of in the case of Greece (Alexiou & Sofoklis, 2003) that this could be 
true due to a suboptimal number of employees for the assets under management. 
After 2002 the Serbian banking sector experienced fast growth and an increase 
of competition which led to a high demand for labor employment in the banks. 
In the observed period, problems with labor regulation in Serbia were imposing 
impediments on privately owned banks for faster adjustment of number of staff . 
Th is adjustment was even more diffi  cult for the banks in which the government 
was a signifi cant shareholder.

5. CONCLUSION

Th e paper investigates bank profi tability factors in the Serbian banking sec-
tor during the period 2008–2013 using econometric panel data methodology. As 
a measure of the profi tability level, the return to equity ratio was used, while the 
explanatory variables were divided into two groups, bank-specifi c ones and coun-
try-specifi c control variables. Th e bank-specifi c variables included the deposits 
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to assets ratio, cost on income ratio, equity to assets ratio, as well as assets per 
employee. On the other hand, country-specifi c variables included the most im-
portant macroeconomic indicators such as the real GDP growth rate and annual 
infl ation rate.

Regarding bank-specifi c variables, the research results indicated:
Strong signifi cant negative correlation between deposits and profi tability,  
which runs contrary to other research results reviewed in the economic 
literature. Th is is most probably caused by the fact that the dynamics of 
loans have not followed the dynamics of deposits during the observed 
period.
Strong signifi cant negative correlation between cost on income ration and  
profi tability, which confi rmed results available in the economic literature. 
In other words, effi  cient cost management is one of the most important 
determinants of bank profi tability, especially during the period of market 
instability.
Strong signifi cant negative correlation between equity and profi tability,  
which Aremu et al. (2013) explains by the level of risk, considering that 
well capitalized banks appear to be less risky and as such achieve lower 
profi ts.

Among macroeconomic control variables, the results suggest weak signifi -
cant positive correlation between infl ation rate and profi tability level, which con-
fi rms results from the literature.
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Rezime:
DETERMINANTE PROFITABILNOSTI BANAKA: primer Srbije

Iako srpski bankarski sektor nije osetio velike posledice nedavne svetske 
ekonomske krize, profi tabilnost većine banaka, kao i sektora u celini, na veoma 
je niskom nivou, posebno nakon 2011. godine. Cilj ovog rada je da se identi-
fi kuju glavni faktori koji utiču na profi tabilnost poslovnih banaka u srpskom 
bankarskom sektoru. Takođe, predstavljene su i različite teorije profi tabilnosti 
poslovnih banaka, kao i rezultati ostalih empirijskih istraživanja. Metodolo-
gija istraživanja zasniva se na ekonometrijskom modelu panela. Analizirani 
uzorak obuhvata 28 poslovnih banaka, dok se posmatrani period odnosi na 
2008–2013. Zavisna promenljiva u modelu koja predstavlja profi tabilnost ba-
naka jeste stopa prinosa na sopstvena sredstva (ROE), dok objašnjavajuće pro-
menljive uključuju čitav niz varijabli vezanih za bankarski sektor, kao i za šire 
makroekonomsko okruženje.

Ključne reči: profi tabilnost banaka, poslovne banke, determinante 
profi tabilnosti, bankarski sektor, ekonomska kriza
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NON-PERFORMING 
LOANS IN SERBIA: 
Economic Issues and 
Some Econometric Results

Th is paper provides econometric results of modelling the non-performing 
loans in the Serbian banking sector for the period: 2008 Q3 – 2015 Q1. Th e 
methodological framework is based on cointegration and common trend 
analyses that are employed on quarterly data for the following variables: 
the ratio of non-performing loans to the aggregated loan portfolio of 
banks, GDP level, unemployment rate, infl ation, depreciation rate, key 
policy rate and net interest margin. Our results imply that in the long-
run aggregate non-performing loans in Serbia are aff ected separately 
by prices and the nominal exchange rate. Th eir short-run dynamics are 
mostly determined by the depreciation rate and the interest rate channels. 
GDP growth rate is found to have important contemporaneous eff ect on 
the short-run variations of aggregate non-performing loans. A signifi cant 
impact of bad asset management is also estimated.

Key words: cointegration, macroeconomic factors, non-performing loans, 
Serbian banking sector.
JEL CLASSIFICATION: E44, E59, C32

1. INTRODUCTION

 Since the onset of the Global financial 
crisis, when non-performing loans (NPLs) in many countries skyrocketed, the low 
quality of the banking sector credit portfolio has remained a substantial burden 
for economic recovery. Th erefore, the issue of the growth of NPLs is seriously 
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tackled by the national regulatory and supervisory authorities for banks with the 
aim of not only monitoring the health of the banking system from the regulatory 
perspective, but even to provide diff erent regulations and regulatory measures for 
stimulating the cleaning-up of banks’ balance sheet of bad assets.

Determinants of banking sector credit risk are examined in numerous em-
pirical studies but also within the macro stress-testing frameworks in central 
banks, especially solvency stress-tests. Th e most frequent indicator employed is 
the ratio of non-performing loans to total loans. Contrary to this, some authors 
(Bofondi and Ropele 2011) have focused on the ratio of new bad loans to the out-
standing amount of loans in the previous period. Among the majority of research 
the impact of the macroeconomic conditions on the ratio of NPLs is explored and, 
in particular analyses of the infl uence of bank-specifi c characteristics.

Th e purpose of our paper is to econometrically determine factors that sig-
nifi cantly infl uenced the level and dynamics of aggregate non-performing loans in 
Serbia in the recent past. Our data set consists of the following variables: the ratio 
of non-performing loans to the particular loan portfolio of banks, seasonally ad-
justed GDP level, unemployment rate, price level, nominal exchange rate, key pol-
icy rate and net interest margin. Data are collected quarterly for the period: 2008 
Q3 – 2015 Q1 the source of data being the National Bank of Serbia and Statistical 
Offi  ce of the Republic of Serbia. Our econometric approach follows the Johansen 
cointegration analysis (Johansen 1995, 2000) which provides a commonly-used 
framework for estimating both, long-run infl uences and short-term eff ects, among 
variables of interest.

Th e paper is organized as follows. Section 2 describes the structure and dy-
namics of NPLs in the Serbian banking sector over the last seven years. Key deter-
minants of NPLs are discussed in Section 3, while literature overview is covered 
by Section 4. Results of our econometric modelling are contained in Section 5. 
Conclusions are summarized in Section 6.

2. DYNAMICS AND STRUCTURE OF NPLs IN THE 
SERBIAN BANKING SECTOR

Besides a highly capitalized banking sector with strong funds for fi nancing 
credit growth, the ratio of non-performing loans in the Serbian banking sector 
has continued with its upturn pace which started in the aftermath of the fi nancial 
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crisis of 2008. Consequently, contributors to this trend should not be related with 
the credit supply side only, but also with the quality of the demand for loans.

Similar to other emerging countries, the Serbian banking sector experi-
enced credit expansion in the pre-crisis period due to low initial level of loans at 
the beginning of the transition period, when liberalization of the banking sector 
commenced. Toward the beginning of 2006, y-o-y real lending growth to house-
holds was around 100%, as opposed to twice slower growth in the corporate sector 
(44%), and in that time, many indicators did not strongly signal the potential un-
sustainability of credit growth (Palić 2007). On the other hand, the surge in lending 
had created a basis for the future build-up of credit risk.

Th e credit boom that occurred before the crisis was one of the most signifi -
cant but not the only driver of the deterioration of the credit portfolio. A high level 
of euroization in total lending in the presence of fi nancial distress in 2008 and a 
huge depreciation of the national currency crucially determined the jump in NPLs. 
Often un-hedged, enterprises and households were extremely exposed to exchange 
rate risk given that their high share of foreign loans in total loans amounted to 
around 64% and 76%, respectively, in Q3 2008. Th e majority of loans for both 
sectors was approved in euro, but even a small share of francs denominated loans 
(12%), which are predominantly granted to households, more precisely, mortgage 
loans, is worth noting. Euroization of the banking credit portfolio at a certain 
level derives from the structure of ownership in the Serbian banking sector where 
participation of foreign owned banks in total assets is 75%. Secondly, a long his-
tory of high infl ation in Serbia has made lending in dinars more expensive relative 
to lending in foreign currency in terms of the interest rate. To protect their assets 
against losses due to currency depreciation risk, banks were less willing to lend in 
dinars. As a result, the banking sector was indirectly exposed to risk linked with 
currency mismatches of liabilities and income of debtors.

Deeply worsened macroeconomic conditions in 2009 in terms of real GDP 
decline of 3% and dinar depreciation against the euro of even 25% relative to Q3 
2008, together with an abrupt drop of new lending triggered enormous bridging 
of low quality assets. Despite adopted NBS measures and Government measures 
to ease the eff ects of the global fi nancial crisis, particularly a subsidized loan pro-
gramme which signifi cantly mitigated problems in the collection of receivables, 
the NPL ratio of total banking sector rose sharply to 16% from 10% in 2009. Th e 
NPL ratio is hard to interpret across countries regarding diff erent national clas-
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sifi cations rules and lack of international accepted NPL measures (European Bank-
ing Coordination “Vienna” Initiative 2012, 13). Th erefore, it is more reliable to 
compare changes in the ratio. Th e plunge in the Serbian banking sector in spite of 
growing NPLs at end-2009 was not the largest among CEE economies (Table 1). 
Th e Serbian banking sector remained the most resilient having the highest cover-
age of risk-weighted assets by regulatory capital.

Th e rising NPL problem is mostly linked to weak economic activity after 
the crisis. Th e average real GDP growth in the period 2010-2014 was 0.3% and 
the economy was not only hit by decline in external demand but also with climate 
shocks that signifi cantly worsened economic outlook. Along with this the growing 
NPLs in the Serbian banking sector have also had negative feedback on economic 
recovery through slowing down credit growth revival. After the escalation of the 
crisis, real lending severely decreased with short-term positive trends mostly as 
a result of Government subsidized loan programmes. Th e issue of high level of 
euroization has continued to be a drag on growth of delinquent debtors that are 
vulnerable to the risk of depreciation of national currency. Since Q3 2008 the dinar 
has depreciated against the euro close to 57%. Moreover, focusing on the cost of 
borrowing, its negative impact on creating assets with overdue in repayment has 
been stronger for dinar loans relative to this impact as opposed to FX loans. Inter-
est rates on dinar loans, on average, are at least more than twice larger than rates 
on FX loans and are strongly linked with the key-policy rate which was at very 
high levels for a long period due to strong infl ation pressures. At the moment, in 
the presence of a low interest rate environment, both interest rate on dinar loans 
and FX loans are manifesting a negative trend. In contrast to dinar cost of lending, 
interest rates on FX loans contribute more to slower growth of NPLs , not only 
because of the domination of FX loans in the credit portfolio, but also because of 
its relation to the EURIBOR money market rate which has now entered a negative 
zone.
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Table 1. Bank Regulatory Capital to Risk Weighted Assets and NPL ratio in 
emerging and developing economies of Central and Eastern Europe, in %

CAR NPL ratio
2008 2009 2014 2008 2009 2014

Albania 17.2 16.2 16.8 6.6 10.5 22.8
Bosnia and Herzegovina 16.3 16.1 16.3 3.1 5.9 14.0
Bulgaria 14.9 17.0 21.9 2.4 6.4 16.7
Croatia 15.1 16.4 21.5 4.9 7.7 16.7
Hungary 12.3 13.9 17.9 3.0 8.2 15.6
Lithuania 11.6 12.9 21.3 6.1 24.0 8.2
Macedonia 16.2 16.4 15.7 6.7 8.9 10.8
Montenegro 15.0 15.7 15.1 7.2 13.5 17.2
Poland 11.2 13.3 14.9 2.8 4.3 4.9
Romania 13.8 14.7 17.1 2.7 7.9 15.3
Serbia 21.9 21.4 20.4 11.3 15.5 23.0
Turkey 18.0 20.6 15.9 3.4 5.6 2.8

Source: NBS and IMF: GFSR

Being more sensitive to the economic environment in comparison to house-
holds, the corporate sector at the beginning of the crisis recorded much higher 
NPLs ratios with larger increase given that fi rms were struggling with huge prob-
lems of lack of liquidity and refi nancing. Th e undeveloped fi nancial market has 
constrained sources of funding of the fi rms, whose fi nancing was, generally, bank 
oriented.

Up to now, average corporate sector growth of NPLs has determined the 
trend of the banking sector NPLs ratio based on its largest portion in total NPLs 
(See Chart 1). At the current level of NPLs, the most severely aff ected sectors in 
corporate NPLs is the construction sector which recorded by far the highest NPL 
ratio of 51%, while manufacturing and retail and wholesale trade contributed cu-
mulatively to the total NPLs of 60%. A better situation is in the households NPL 
ratio. It has remained more than two times lower than the indicator for fi rms. Th is 
was due to lesser problems in servicing mortgage loans among other types of loans 
which, also, accounted for around 50% of whole household loans.
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Chart 1. Sector composition of non-performing loans ratio (in %)

Source: NBS.

3. DETERMINANTS OF NON-PERFORMING LOANS

Th ere is almost no disagreement in the literature in regards to perceiving 
macroeconomic performance as the key determinant of asset quality. Th e build-
ing-up of systemic risk caused by bank assets deterioration, in general, com-
mences in times of economy overheating and credit expansion when lending 
rates considerably exceeds real growth rates. Monetary and supervisory au-
thorities in some countries have recognized the risk of unsustainable credit 
growth and adopted a number of mitigating measures, mostly, without success 
as the majority of them were applied on the eve of the fi nancial crisis (Gersl 
and Seidler 2012). Th eoretical literature suggests that during credit expansion 
moral hazard and asymmetric information problems become widely spread. 
Additionally, banks profi t motivation creates an incentive for bad management 
and a further hike in lending. Consequently, while asset prices are rising and 
increasing borrower’s net wealth, the value of the collateral becomes overesti-
mated. Later, when the economy is threatened by adverse shock, a quick weak-
ening of banks assets is triggered by a downturn in the stock market through 
diminished collateral value. Banks’ balance sheet exposure to the stock market 
is linked to the drop in the net worth of borrowers (ECB 2011, 135). Th e subse-
quent rise in NPLs leads the economy into recession and slower economic re-
covery. Stronger bank balance sheet deterioration builds risk aversion in banks 
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operations and postpones the creation of new healthy lending needed for real 
economic growth. On the opposite side, the intensity of lending recovery lag 
is also related to the expectation of debtors concerning future economic activ-
ity. More precisely, it depends on their risk awareness. Th ereafter, spillover of 
increasing NPLs on real economic movements is mainly transmitted through 
the lending channel (Klein 2013), which is also empirically confi rmed in some 
studies (Plašil, Radkovský and Řežábek 2013, 128).

Loan repayment in countries with high stock of foreign currency de-
nominated debt is signifi cantly aff ected by the exchange rate risk that depends 
on the sources of macroeconomic weaknesses. Firstly, countries with a higher 
exposure to risk are those with infl ation targeting as a monetary policy frame-
work and fl exible exchange rates (Beck, Jakubik and Piloiu 2013). Risk has been 
even more pronounced in cases of current account imbalances and high de-
grees of external debt, particularly short-term debt. In addition, permanently 
generated fi scal defi cits resulting in rising public debt are an important factor 
in analysing possible exchange rate shocks which can lead to loss of confi dence 
and investors’ capital withdrawal. Finally, vulnerability of the value of national 
currency does not always have a direct link with domestic economic perform-
ance, but with the external risk stemming from a country’s fi nancial system 
interconnections. It certainly arises from the level of share of foreign owned 
banks in total banking assets. If the foreign country is under macroeconomic 
distress, its banks may withdraw capital from the country in which they oper-
ate and induce depreciation pressures.

Besides exchange rate risk determination of the NPLs, interest rate 
risk has an important role. Interest rate changes aff ect the ability to repay 
the debt, especially if they are fl oating which is often the case in long-term 
loans in comparison to short-term ones. Th e fl oating part of the interest 
rate is usually dependent on the money market rate while the fi xed part cov-
ers operational cost. Th erefore, it is hard to link the interest burden impact 
on NPLs with asset management effi  ciency, but easier to relate it to money 
market conditions. Changes in key policy rates in countries with infl ation 
targeting monetary frameworks with high participation of FX loans in the 
banking credit portfolio have minor eff ects on NPLs, partly because of their 
weak transmission on average lending interest rates (Beck, Jakubik and Piloiu 
2013). Th erefore, the contribution of the interest rate channel on movements 
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of NPLs should be analysed separately for FX loans and loans approved in 
domestic currency.

Finally, shortcomings of banking regulation and bad management of as-
sets have broadly pushed up excessive lending before the wake of the fi nancial 
crisis. Th e rise of competition in the fi nancial sector due to deregulation of 
fi nancial markets and information technology development has lowered cost 
of borrowing, turning the banks’ focus on quick profi tability improvements 
(Rinaldi and Sanchis–Arellano 2006). A high level of distressed assets, still 
present in the banking sector, has also originated from a lack of banks’ incen-
tives to clean up their books and incur losses. Th is is partly due to regulatory 
obstacles. It results, for example, in a high share of “old” NPLs on banking 
books and a small level of write-off s.

4. LITERATURE OVERVIEW

An extensive literature explores factors infl uencing NPLs movements, but 
the major part of it, identifi es business cycles and fi nancial market conditions as 
key drivers, especially for aggregated portfolio data sets. In addition to macroeco-
nomic environment, other authors have analysed implications of bank-specifi c 
variables in order to explain diff erences of NPLs variations across banks and they 
have often employed fi nancial soundness indicators for that purpose.

Th e evolution of NPLs over time is two-folded. It is infl uenced by econom-
ic growth which improves the debt servicing capacity of debtors and increases 
healthy lending in the future. A number of studies fi nd support for this by applying 
diff erent economic activity indicators such as real GDP growth, GDP gap or even 
the industrial production index. Klein (2013) has investigated the NPLs in Central, 
Eastern and South-Eastern Europe (CESEE) in the period of 1998–2011 and has 
estimated the strongest response to real GDP growth, and, additionally, unemploy-
ment, and infl ation. Similarly, Nkusu (2011) has focused on the linkages between 
NPLs and macroeconomic performance from a sample of 26 advanced countries 
and has also found the largest reaction of NPLs to adverse shock of GDP growth 
among other macroeconomic indicators.

Th e unemployment rate is commonly assigned as a substantial determinant 
of household NPLs due to its impact on households’ earnings capacity. A vast 
number of empirical studies have confi rmed this. Bofondi and Ropele (2011) have 
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used a single-equation time series approach to examine the macroeconomic de-
terminants of banks’ loan quality in Italy in the past twenty years for households 
and fi rms separately. Contrary to previous fi ndings, they have detected the un-
employment rate as the main individual contributor to the variability of fi rms’ 
NPLs, and surprisingly, only as second in importance for households. Fainstein 
and Novikov (2011) have applied a vector equilibrium error correction model to 
discover the infl uence of macroeconomic and real estate market variables on the 
level of non-performing loans in the three Baltic States. Signifi cant long-run eff ect 
of the unemployment rate has been estimated on the NPL ratio in the Estonian 
banking sector.

As already discussed in Section 3, one of the important threats to the qual-
ity of the credit portfolio has roots in exchange rate risk, particularly in countries 
with a high share of foreign-currency denominated loans. Beck, Jakubik and Piloiu 
(2013) using a novel panel data set have studied the macroeconomic determinants 
of non-performing loans across 75 countries during the past decade. Th ese authors 
included interaction of the nominal eff ective exchange rate with a dummy variable 
representing diff erent levels of foreign currency denominated loans (high versus 
low) and have obtained results of strong signifi cance. De Bock and Demyanets 
(2012) have assessed the vulnerability of credit portfolio quality to macroeconomic 
shocks in 25 emerging markets from 1996 to 2010. Th eir fi nding, based on a panel 
VAR model, suggests a strong response of NPLs to exchange rate shock. 

Furthermore, interest rate dynamics aff ect the borrowers’ ability to repay 
the debt, especially if it fl oats. Louzis, Vouldis and Metaxas (2012) used dynamic 
panel data methods to examine the determinants of NPLs in the Greek banking 
sector, separately for diff erent loan categories (consumer loans, business loans and 
mortgages). Th ey found that NPLs in the Greek banking sector can be explained 
mainly by interest rates and other macroeconomic fundamentals such as GDP 
and the unemployment rate. Other authors, such as Bofondi and Ropele (2011) 
have observed an unexpected result of the main explanation of household NPLs 
through the change in interest rate.

In some studies, both macroeconomic indicators and bank-specifi c variables 
are explored in the explanation of credit risk. Aforementioned authors, Louzis, 
Vouldis and a Metaxas (2012) have also showed a signifi cant eff ect of bad manage-
ment on NPLs which is tested through the impact of return on equity. Similarly, 
Makri, Tsagkanos and Bellas (2014) have investigated the factors aff ecting the NPL 
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in the euro zone during the pre-crisis period. Th ey analyzed both macro-variables 
and bank-specifi c variables (e.g. loans to deposits ratio, return on assets, and re-
turn on equity). Regarding macro variables, they have observed a signifi cant im-
pact of public debt, GDP growth and the unemployment rate. Among micro data, 
returns on assets and capital adequacy ratio have exerted a powerful infl uence on 
NPLs.

Recently, key determinants of NPLs in separate country analyses have been 
considered in Baholi, Dika and Xhabija (2015), Prasanna (2014) and Olayinka and 
Mofoluwaso (2014).

5. ECONOMETRIC RESULTS

5.1. Long-term causality analysis

Our empirical research was conducted in order to assess eff ects of macr-
oeconomic determinants on the non-performing loans in the Serbian banking sec-
tor. We assume that the NPLs share common stochastic trends with at least one of 
the main macroeconomic variables, and, for this reason, vector equilibrium error 
correction model (VECM) has been applied as a reliable one for estimating both 
long-term and short-term macroeconomic drivers of NPLs (Juselius 2006). VECM 
representation of lag-length equals to k is defi ned as:

(1)     �

where xt is a vector of a subject time series, matrices Гi, (i=1,2,…,k-1) refer to short-
run parameters, matrix П resembles long-run eff ects and εt is normally distributed 
vector error component uncorrelated at lag diff erent than 0. More comprehensive, 
matrix П is decomposed into a product of matrix with adjustment parameters (α) 
and matrix with long-term parameters (β). is the fi rst diff erence operator.

Th e data set consists of the following variables: NPLs ratio for aggregate 
banking sector portfolio (NPL), macroeconomic indicators: seasonally-adjusted 
real GDP level (GDP), unemployment rate (UR), consumer price index (CPI), 
nominal exchange rate of dinar against euro so that growth means depreciation1 
(ER) and key policy rate (KPR), and net interest margin relative to gross operating 

1  Nominal exchange rate is calculated as the average of the daily data for the last month 
in each quarter.
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income2 (NIM) as a possible indicator of the quality of the banking asset manage-
ment. Sample covers period: 2008 Q3–2015 Q1. All variables are transformed by 
applying natural logarithm function. Since the one of the main prerequisites for the 
adequate implementation of the cointegrated VAR framework is non-stationarity 
of the time series set, the analysis has been started with the original time series 
that are I(1) integrated processes. Cointegration analyses are conducted in CATS 
in RATS econometric software (Dennis 2006).

Th e determination of the cointegration rank is a critical part in the empirical 
analysis and it will infl uence our inference about sources of the non-stationarity of 
the NPLs. Hence, the trace test or the Johansen test is employed (Johansen 1995). 
Accounting for the test results sensitivity due to small sample size, the trace test 
is done by following “specifi c to general” procedure in three steps. In the fi rst 
step the test results are calculated for NPLs ratio (Table 2) with each explanatory 
variable separately for diff erent lag lengths, regarding quarterly data frequency. A 
constant is restricted to be a part of cointegration space. Th e Johansen test results 
emphasize strong cointegration of NPLs with each independent variable for the 
most of the model lag lengths.

Th e conclusion about variables in cointegration relations is not valid with-
out taking into account the test of weak exogeneity, sings restrictions and signifi -
cance of long-run and adjusting parameters. For this reason, within the second 
step, Table 3 encompasses the information about matrix П adequacy and results 
of the weak exogeneity testing under the determination of one cointegration vec-
tor for the models that showed one or two signifi cant cointegration relations. We 
expect in the long-term that growth of the unemployment rate, exchange rate, 
consumer price index, key policy rate and net interest margin will change the 
non-performing loans in the same direction. Conversely, the long term increase 
in GDP is assumed to have the opposite eff ect. Th us, specifi cations that are not 
in line with our sign restrictions criteria are rejected. Additionally, results that 
have not exerted acceptance of weak exogeneity of a particular macroeconomic 
indicator and negative sign and signifi cance of adjustment parameter are assigned 
as improper.

2  We have also considered indicator as operating expense to gross operating income 
but we have not found any signifi cant conclusions and, hence, these results are not 
reported.
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Table 2. Johansen trace test for aggregate NPLs ratio with one macroeconomic 
determinant

Time series Lag 
length

Critical test value 20.164 - Ho: r>0 Critical test value 9.142 - Ho: r>l
trace test 
statistics p-values trace test 

statistics p-values

real s.a. GDP 
level

2 29.767 0.001 4.452 0.361
3 23.003 0.019 6.213 0.181
4 40.004 0.000 8.910 0.056
5 14.952 0.234 3.969 0.429
6 20.287 0.048 8.736 0 060

unemploy-
ment rate

2 35.418 0.000 11.975 0.013
3 12.863 0.383 2.795 0.627
4 43.634 0.000 3.807 0.453
5 21.316 0.034 4.451 0.361
6 26.687 0.005 3.501 0.503

consumer 
price index

2 34.156 0.000 6.646 0.151
3 43.618 0.000 10.928 0.022
4 32.085 0.001 11.090 0.020
5 18.827 0.077 4.772 0.320
6 19.734 0.058 3.366 0.525

exchange 
rate

2 29.605 0.001 6.652 0.150
3 24.934 0.009 4.370 0.372
4 25.144 0.008 8.062 0.082
5 27.684 0.003 6.154 0.185
6 43.088 0.000 6.442 0.164

key policy 
rate

2 22.962 0.019 5.744 0.219
3 25.002 0.009 7.997 0.084
4 18.553 0.084 7.530 0.103
5 18.195 0.094 3.193 0.555
6 24.124 0.012 5.686 0.224

net interest 
margin

2 26.264 0.005 9.303 0.046
3 19.613 0.060 9.306 0.046
4 15.831 0.186 7.249 0.117
5 21.563 0.031 10.371 0.028
6 32.870 0.000 11.785 0.014
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Focusing on the matrix П adequacy interpretation, we have found sign 
of long-term coeffi  cient estimate only for the GDP level which does not meet 
our expectations. Among other determinants, unsatisfi ed weak exogeneity 
precondition is obtained for the unemployment rate and key policy rate. Despite 
acceptance of weak exogeneity for the net interest margin as well as, the correct 
sign for long-term eff ect, we have abandoned these results owing to instability 
obstacles that could not be resolved with dummy variables and the very poor ex-
planatory power of models. In the end, adequate matrix П with non-rejected null 
hypothesis of weak exogeneity is attained for the consumer price index and the 
exchange rate. According to misspecifi cation tests, models with three and six lags 
were chosen in the specifi cations with the consumer price index and the exchange 
rate respectively.

Table 3. Test of weak exogeneity and matrix П adequacy

Time series Lag 
length

Test Ho: weak 
exogeneity

Matrix П
Adjustment parameter Cointegration parameter

p-value Estimate Signifi cance 
test value Estimate Signifi cance 

test value

real s.a. GDP 
level

2 0.894 -0.369 -5.944 9.194 4.789
3 0.564 -0.458 -4.543 10.433 6.356
4 0.035 -0.656 -7.777 9.159 11.411
6 0.128 -0.094 -0.899 5.357 3.201

unemployment 
rate

2 0.001 -0.353 -4.491 1.086 1.901
4 0.000 -0.509 -3.150 2.851 17.718
5 0.001 -0.625 -1.623 2.752 16.230
6 0.000 0.209 0.503 2.440 18.665

consumer 
price index

2 0.534 -0.673 -6.485 0.781 8.530
3 0.446 -0.847 -6.845 0.769 14.541
4 0.538 -1.004 -4.690 0.735 15.532
5 0.020 -0.211 -1.450 0.488 4.875
6 0.001 -0.004 -0.049 -0.034 -0.198

exchange rate

2 0.002 -0.468 -2.747 1.553 11.451
3 0.000 -0.143 -0.594 1.669 14.466
4 0.081 0.133 3.939 3.666 5.348
5 0.881 -0.311 -5.997 1.244 5.396
6 0.160 -0.722 -9.046 1.281 21.620
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Time series Lag 
length

Test Ho: weak 
exogeneity

Matrix П
Adjustment parameter Cointegration parameter

p-value Estimate Signifi cance 
test value Estimate Signifi cance 

test value

key policy rate

2 0.122 -0.115 -4.426 1.720 3.213

3 0.003 0.021 0.468 -2.302 -5.679

6 0.047 -0.186 -2.532 0.100 0.250

net interest 
margin

2 0.554 -0.435 -4.885 1.860 2.870

3 0.985 -0.449 -3.302 3.342 5.067

5 0.528 -0.109 -2.697 8.006 5.790

6 0.004 0.027 0.573 7.551 7.727

Relying on the second step results, the cointegration rank test for two mac-
roeconomic indicators is employed with the separate presence of the consumer 
price index and exchange rate that is further combined with the rest of variables 
within our third step. None of the estimated models improved the explanation of 
the long-term variations of NPLs due to sign constraints and/or misspecifi cation 
found (results are not reported due to limitations of space). Th ereafter, we narrow 
our specifi cations on the one that refers to cointegration of NPLs with the con-
sumer price index and the other one in which NPLs are explained in the long-term 
by the exchange rate.

5.2. Robustness check and regime switching impacts

Parameter instability is an important factor in empirical analyses, which can 
strongly aff ect fi nal conlusions. In order to fi nd out whether the coeffi  cients in 
our specifi cations are stable, we, fi rstly, identify three main potential sources of 
structural breaks that capture economic policy interventions and banking sector 
regulatory changes:

1. Introduction of Basel II standards in Q4 2011;
2. Revoking licensing of Nova Agrobanka in Q4 2012;
3.  Assignment of due receivables to entities outside the fi nancial sector in 

Q1 2013;

In terms of the regulatory area of the banking supervision, the National Bank 
of Serbia has adopted a set of regulations and decisions by introducing Basel II 
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standards applied as of 31 December 2011. Together with the novelties in NPLs 
reporting, this regulatory change has substantially improved credit risk evaluation 
in the banking sector. Revoking licensing of Nova Agrobanka in October 2012 
had a sizable eff ect on the lowering of NPLs ratio given its share in Serbian bank-
ing sector assets which at major part was transferred outside the banking sector. 
Finally, important regulatory change within the National Bank of Serbia eff orts in 
NPLs resolution was the assignment of due bank receivables to non-fi nancial sec-
tor entities that has largely helped cleaning-up bank balance sheet of bad assets 
and has slowed down the rising NPLs trend.

Structural breaks in cointegration relations can appear in long-term param-
eters β and/or in level (constant term). Diagnosing β parameter non-constancy is 
explored by forward recursive test known as the max test of β-constancy (Juselius 
2006, 159). Figure 1 and 2 refl ect that the null hypothesis of constant parameters 
cannot be rejected in each sector regarding that test statistic is below the rejec-
tion line of 1.0 for all tested period. Constant term instability is assessed by fi rst 
including corresponding dummy variable in cointegration space and then testing 
its signifi cance. Th e results show that no signifi cant structural change in the level 
has occurred within the specifi cation with consumer price index (Table 4). We 
consider the changes of constant term in specifi cation with exchange rate to be 
negligible despite its signifi cance, due to the inclusion of addition instability issues 
and misspecifi cation outcomes.

Figure 1. Th e max test of β-constancy for specifi cation of cointegration 
with consumer price index
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Figure 2. Th e max test of β-constancy for specifi cation of cointegration 
with exchange rate

Table 4. Structural break test in the level of cointegration space 

Break

Cointegration with consumer price index Cointegration with exchange rate
Constant 

term 
estimate

Constant 
term change 

estimate

Signifi cance 
test statistics 

of change

Constant 
term 

estimate

Constant 
term change 

estimate

Signifi cance 
test statistics 

of change
Q4 2011 -1.223 -0.035 -1.428 -4.525 -0.034 -2.892
Q4 2012 -1.232 -0.040 -1.929 -1.087 0.045 3.500
Q1 2013 -0.873 -0.022 -0.938 -2.147 0.024 1.648

Figure 3 and 4 encompass our fi nal VECM specifi cations for both cointegra-
tion with the consumer price index (CPI) and exchange rate (ER) separately and 
corresponding misspecifi cation test (p-values or test signifi cance statistics are in 
parentheses). Both systems are stable given that the eigenvalues of the companion 
matrix are all inside the unit circle (Figure 4 and 6). Zero estimates on the particu-
lar lags are under constraint of the exclusion on the basis of their insignifi cance.

Figure 3. Th e fi nal VECM specifi cation of cointegration with consumer price index
Note: t-ratios are reported in parentheses. Residuals are denoted as  and .
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Tests for Autocorrelation Test for Normality: 
LM(1): ChiSqr(4) = 2.574 (0.631) ChiSqr(2) = 4.461 (0.347)
LM(2): ChiSqr(4) = 1.897 (0.755)

Test for ARCH eff ect: Univariate Statistics (R-Squared)
LM(1): ChiSqr(9) = 6.565 (0.682)  ΔNPL    0.753
LM(2): ChiSqr(18) = 11.146 (0.888)  ΔCPI    0.064

Test of null hypotheses of weak exogeneity Test of null hypotheses of exclusion
LR-Test, Chi-Square(1) LR-Test, Chi-Square(1)
  NPL       CPI        NPL         CPI          Constant
23.264     0.318 24.902      20.829         4.130
(0.000)    (0.573) (0.000)     (0.000)        (0.042)

Figure 4. Th e roots of the Companion matrix for specifi cation of cointegration with 
consumer price index
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Figure 5. Th e fi nal ECM specifi cation for cointegration with exchange rate
Note: t-ratios are reported in parentheses. Residuals are denoted as  and .

Tests for Autocorrelation Test for Normality: 
LM(1): ChiSqr(4) = 0.917 (0.922) ChiSqr(4) = 9.278 (0.055)
LM(2): ChiSqr(4) = 2.220 (0.695)

Test for ARCH eff ect: Univariate Statistics (R-Squared)
LM(1): ChiSqr(9) = 9.918 (0.357)  ΔNPL    0.940
LM(2): ChiSqr(18) = 16.317 (0.570)  ΔCPI    0.648

Test of null hypotheses of weak exogeneity Test of null hypotheses of exclusion
LR-Test, Chi-Square(1)    LR-Test, Chi-Square(1)
  NPL       ER        NPL         ER          Constant
43.022   0.912 23.941    16.890          11.094 
(0.000) (0.340) (0.000)   (0.000)          (0.001) 
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Figure 6. Th e roots of the Companion matrix for specifi cation of cointegration 
with exchange rate

5.3. Short term dynamics and fi nal VECM specifi cation

Causality analyses conducted have shown that aggregate NPLs are adequate-
ly explained in the both long-run specifi cation by only one macroeconomic vari-
able. Diff erent variables may emerge as prevailing drivers of the NPLs short-run 
evolution and should not be neglected. For that reason, we have investigated the 
possibility of improving the VECM specifi cation by involving the signifi cant eff ects 
of stationary representations of other explanatory variables from our data set. At 
fi rst, sign restrictions for short run estimates of additional indicators are defi ned. 
We expect positive sign for the exchange rate in specifi cation of cointegration with 
consumer price index and vice versa. Also, a reversal eff ect is assumed for the GDP. 
In case of the unemployment rate, positive and negative infl uences are supposed to 
appear in both models. Th e net interest margin is expected to have positive long 
term eff ect. For a given estimates of cointegration parameters, building the fi nal 
VECM specifi cation is followed by the approach of gradual inclusion of the most 
signifi cant explanatory variables that satisfi es the necessary sign constraints and 
residual properties. Table 5 describes the proposed VECM specifi cations for both 
specifi cations that are in line with our expectations and misspecifi cation tests.
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Table 5. Th e fi nal specifi cations with enriched short run eff ects

Dependent variable: Th e fi rst diff erence of the NPLs ratio
Cointegration with consumer price index Cointegration with exchange rate

Explanatory 
variable

Coeffi  cient 
estimate p-value Explanatory 

variable
Coeffi  cient 

estimate p-value

COINCPI(-1) -0.341 0.000 COINER(-1) -0.381 0.000
ΔGDP -1.076 0.001 ΔGDP -0.856 0.016

ΔUNR(-3) -1.744 0.000 ΔUNR(-3) -1.673 0.000
ΔKPR(-1) -0.098 0.009 ΔKPR(-1) -0.143 0.002
ΔKPR(-2) 0.087 0.011 ΔKPR(-4) 0.106 0.015
ΔNIM(-3) 0.789 0.000 ΔNIM(-3) 0.855 0.000
ΔNPL(-2) 0.121 0.034 ΔLER(-1) -0.530 0.003

Note: 
COINCPI=NPL-0.797*CPI+0.576 
COINER=NPL-1.241*ER+2.797

Tests for Autocorrelation      Tests for Autocorrelation 
BLJ-Test,Q-stat(4) = 5.218 (0.266) BLJ-Test,Q-stat(4) = 4.241 (0.374)

(adj.R-Squared) = 0.881 (adj. R-Squared) =0.901

Test for Normality:      Test for Normality: 
ChiSqr(2) = 1.032 (0.597)  ChiSqr(2) = 4.348 (0.114)

5.4. Interpretation of results

Th e application of the Johansen cointegration test has detected the con-
sumer price index and the exchange rate as key macroeconomic factors of long-
term behaviour of aggregate NPLs. Th e level of GDP, that is found in a number of 
empirical studies as a major determinant of credit risk, especially, in the corpo-
rate sector, in our analysis has not entered the cointegration relations. Still, GDP 
growth has a huge direct impact on aggregate NPLs given its signifi cance in short-
run dynamics.
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Th ere are at least, two main reasons for rejecting the long-term determina-
tion by GDP. Th e fi rst one is clear and derives from almost opposite trends in real 
GDP growth and NPLs evolution in the post-crisis period. As already stated, the 
average real GDP growth in the period 2010–2014 was 0.3%, while NPL ratio stood 
at 15% at end-2009 and has largerly increased since then. Consequently, a positive 
and implausible long-term relationship between NPLs and GDP level has been 
identifi ed in our results. Th e enormous gap between NPLs upward trend and GDP 
movements derives from the unfavourable distribution of contributors to GDP 
growth. Th e average growth of 0.3% originates from only the positive contribution 
of net export (0.9 p.p) and partly by government spending in contrast to the lack 
of positive contribution of investments that together with private consumption 
have negatively contributed to GDP growth. Th e second reason for the absence of 
cointegration between NPLs and GDP level has its roots in the time horizon cov-
ered that does not include the full fi nancial cycle, but only the downturn phase.

Economic theory emphasizes that the rise in infl ation causes decline of in-
debtedness level by reducing the real value of outstanding debt. Th is infl uence 
is small in countries with a high level of foreign currency debt and cannot have 
long-lasting eff ect having in mind that infl ation diminishes the purchasing power 
of debtors and their ability to repay the debt. Th erefore, we believe that in the 
long-term there is no trade-off  between infl ation and credit risk and the direct 
long-term impact of the consumer price index we have found in empirical analyses 
has met our assumptions. In Figure 3 it is estimated that 1% of infl ation rise in the 
long-term increases the NPLs by 0.80% and the dynamics of the NPLs is adjusted 
to equilibrium level each quarter by approximately 34% (Table 5). Th ere is also a 
trade-off  in the short-run. More precisely, taking into account the persistency of 
NPLs, we have calculated contemporaneous transitory eff ects in structural vector 
moving average representation to be -1.35. Negative transitory eff ect is crucial for 
providing fulfi llment of the misspecifi cation test in the fi nal model and provid-
ing valid empirical results. Th e estimate is probably due to the fact that it refl ects 
mostly indirect eff ects of weak real economy growth that through the channel of 
low aggregate demand represents one of the main determinants of low infl ation 
in recent times.

Cointegration of the NPLs with the exchange rate has not been rejected. Th e 
result resembles the strong vulnerabilty of the corporate sector and households on 
the depreciation of the national currency regarding high level of FX loans in the 
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banking sector credit portfolio. In addition, a positive trend of the NPLs ratio for 
the observed period is to a large extent caused by large average depreciation of the 
dinar at the same time. Cointegration estimates imply that in the long run 1% of 
growth of the exchange rate is associated with 1.24% of increase in aggregate NPLs 
ratio. Th is means, that in the long-run, NPLs are more sensitive to exchange rate 
changes. Additionally, 38% of variations of NPLs are corrected to equilibrium level 
each quarter, which is a slightly stronger adjustment than in the case of cointegra-
tion with CPI.

Contrary to the model based on cointegration with CPI, estimated short-run 
dynamics from the long-run determination with exchange rate shows high nega-
tive infl uence of the currency depreciation rate at lag one on the NPLs dynamics. 
Th is is probably due to the period of the opposite dynamics of NPLs in comparison 
to exchange rate that is not driven by permanent interventions like the one we 
have tested within the robustness check. Such periods in the recent past covered 
the second half of 2013 and 2014. Th e fi rst period is described by a relatively stable 
exchange rate, while negative credit growth and the exhaustion of eff ects of the 
subsidized loan programme from the end of 2012 exacerbated loan repayment by 
debtors. In the second half of 2014, depreciation pressures were observed, but a 
new government subsidized loan programme created fresh liquidity for fi rms and 
diminished their NPLs. Still, these eff ects were not enough to attain a trade-off  in 
the short-run, and the estimated contemporaneous transitory eff ect in structural 
vector moving average representation is postive and equals to 0.313. Th is might 
have been the result of the low contribution of the dinar depreciation on net ex-
port growth (Tasić and Zdravković 2008).

A small number of empirical papers examined long-term variations of NPLs 
within the cointegrated vector framework. In Section 4, we emphasized that 
Fainstein and Novikov (2011) have estimated cointegration of NPLs of the ag-
gregate banking sector portfolio with unemployment rate in the Estonian banking 
system. Plašil, Radkovský and Řežábek (2013) were looking at characteristics of the 
eff ect of demand and supply factors on bank loans to non-fi nancial corporations 
in order to fi nd a forecasting model for the main variables linked with corpo-
rate loans. One of their results is a cointegration of NPLs in the corporate sector 
with the credit-to-GDP ratio. Rinaldi and Sanchis-Arellano (2006) have focused 
on household NPLs in a sample of euro area countries within an error-correction 
framework. Th ey examined positive long-term relationships between household 
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NPLs and infl ation, unemployment rate, real lending rate and leverage. Olayinka 
and Mofoluwaso (2014) have analysed factors that drive NPLs in Nigeria and have 
found real GDP growth as long-term determinants of NPLs. Erjavec, Cota and 
Jakšić (2012) have estimated VAR model applying stationary representations of 
time series and have found sizable eff ects of real GDP growth, real lending rate and 
infl ation rate on NPLs. Misljenovic (2014) has investigated long-term variability of 
aggregate NPLs in the Serbian banking sector on a monthly based data set and has 
found cointegration of NPLs with the consumer price index.

In order to improve econometric result for NPLs we have extended models 
(Table 5) by incorporating stationary transformations of other explanatory vari-
ables in the short-run for a given estimate of cointegration relations. As already 
emphasized, instant and strong impact of GDP growth is found in both specifi -
cations. As expected, negative eff ect of the growth of the unemployment rate is 
estimated and explains attaining liquidity needed for the repayment of corporate 
sector debt after reducing the number of employees. A signifi cant eff ect of the key 
policy rate with positive and negative estimates has been found in both models. 
Positive and faster eff ects describe the exchange rate channel given the speed and 
the direction of the response of the exchange rate to key policy change. Moreover, 
the exchange rate channel eff ect is larger relative to the interest rate channel and 
this can be associated with the level of euroization of the corporate credit portfolio 
(NBS 2014, 115). On the other side, a positive long-run eff ect of the net interest 
margin appears not to be signifi cant, while positive short-run infl uence after three 
quarters is exerted. Th e result is in accordance with our expectation regarding the 
fact that net interest margin is one of the indicator of the banking sector profi t-
ability and, hence, as an asset quality management indicator should be considered 
only in short-run variations of NPLs.

6. CONCLUSION

Th is paper has discussed the construction of a vector equilibrium error cor-
rection model that describes the evolution of the determinants of non-performing 
loans in the Serbian banking system in the post-crisis period. Long-term drivers of 
the NPLs among various macroeconomic indicators are identifi ed in two diff erent 
specifi cations.
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Our results have showed that the NPLs long-term variations are associated 
with the consumer price index and exchange rate movements so that more than 
30% of the NPLs dynamics is adjusted each quarter to the equlibrium level with 
these variables. We note that in the long-run a trade-off  between rising infl ation 
and declining NPLs is not plausible. Also, we exclude a possible long-run trade-off  
between depreciation of the dinar and declining NPLs. We found that in the long-
run NPLs are more sensitive to the exchange rate in comparision to the consumer 
price index. Both long-run relations are robust to regime switching impacts.

We have determined a sizable short-run trade-off  between infl ation and 
NPLs. Although the GDP level is not associated with the NPLs in the long-run, 
its strong and contemporaneous eff ect is found in the short-run variations. Fur-
thermore, a signifi cant eff ect of bad asset management on the short-run growth of 
NPLs is estimated on the basis of the positive sign of the net interest margin coef-
fi cient. In the short-term key policy represents the exchange rate and interest rate 
channel and resemble the euroization of the banking sector loan portfolio.

Th e article enhances our picture of credit risk in the Serbian banking sec-
tor, measured by the non-performing loans ratio, which previously had not been 
mapped through the more comprehensive approch like the one that enables a vec-
tor equilibrium error correction model. We consider our results to be useful for 
policy makers and for the macro stress-testing framework.
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Rezime:
PROBLEMATIČNI KREDITI U SRBIJI: ekonomska pitanja i 
pojedini ekonometrijski rezultati

U radu su dati ekonometrijski rezultati modeliranja problematičnih kre-
dita bankarskog sektora Srbije za period: T3 2008 – T1 2015. Metodološki okvir 
rada zasniva se na primeni kointegracione analize, kao i analize zajedničkih 
stohastičkih faktora. Korišćeni su tromesečni podaci sledećih veličina: udeo 
problematičnih kredita u ukupnim bankarskim kreditima, nivo BDP, stopa ne-
zaposlenosti, cene, devizni kurs, referentna kamatna stopa i kamatna marža. 
Dobijeni rezultati sugerišu da su na dugi rok vremenske serije cena i deviznog 
kursa pojedinačno kointegrisane sa ukupnim problematičnim kreditima. Nji-
hova kratkoročna dinamika većim delom se može objasniti kanalima deviznog 
kursa i kamatne stope. Ocenjen je i značajan uticaj stope rasta BDP. Rezultati 
dodatno ukazuju na to da loše upravljanje aktivom bankarskog sektora ima 
značajan efekat na kratkoročnu dinamiku problematičnih kredita.

Ključne reči: kointegracija, makroekonomski faktori, problematični krediti, 
srpski bankarski sektor
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Paper reviewed: 5. III 2015.
Paper accepted: 3. IV 2015.
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teksta pod navodnicima, naslov časopisa u italiku, godište časopisa, broj sveske u godištu 
ukoliko paginacija nije jedinstvena za ceo tom i broj stranice. U tekstu: u zagradi prezime 
autora, godina izdanja, stranica. U napomeni: prezime autora, godina izdanja, stranica. Ne 
stavljaju se skraćenice „str.“, „vol.“, „tom“, „br.“ i sl. U napomenama, članci se citiraju isključivo 
na skraćeni način. Primeri: u literaturi: Zec, M., Radonjić, O. 2012. „Ekonomski model 
socijalističke Jugoslavije: saga o autodestrukciji.“ Sociologija. Časopis za sociologiju, soci-
jalnu psihologiju i socijalnu antropologiju 4(59): 695–720.; U tekstu: (Zec, Radonjić 2012, 
695).; U napomeni: Zec, Radonjić 2012, 695.

TEKSTOVI IZ ZBORNIKA: u spisku literature: prezime, ime autora, godina, naslov 
teksta pod navodnicima, slovo „u“ (u zborniku), naslov zbornika u italiku, mesto izdanja, 
izdavač i broj stranice. U tekstu: u zagradi prezime autora, godina izdanja, stranica. U na-
pomeni: prezime autora, godina izdanja, stranica. Primer: u literaturi: Jovanović Popović, 
D. 2013. „Ekološka bezbednost i bezbednost životne sredine.“ U Zbornik Matice srpske za 
društvene nauke, 142: 103–118. Novi Sad: Matica srpska.; U tekstu: (Jovanović Popović 
2013, 103). U napomeni: Jovanović Popović 2013, 103.

WEB DOKUMENT: treba da sadrži prezime i inicijale (svih) autora, godinu, naslov 
dokumenta (italik) i adresu internet stranice. Primer: Stojiljkoviić, Z. 2013. Politička korupc-
ija i slaba država. Preuzeto sa http://instifdt.bg.ac.rs/tekstovi/FiD/2013/FiD%201-2013/07_
Stojiljkovic_2013-1.pdf.
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GUIDELINES FOR AUTHORS

Limes plus. Journal for Social Sciences and Humanities is a double-blind peer re-
viewed scientifi c periodical. It publishes original research papers, review papers, prelimi-
nary papesr, professional papers and reviews from all fi elds of humanities and social sci-
ences, not previously published elsewhere and not already under concurrent consideration 
for publication in another journal. Th ree issues are published each year in cooperation with 
the Faculty of Philosophy at the University of Belgrade.

Manuscripts should comply with the standards of the journal Limes plus. Th e papers 
that are not adequately prepared will not be reviewed. Manuscripts should be submitted 
via e-mail to: h.edu@eunet.rs

Th e manuscript should conform to the following preparation guidelines:
Papers should be written in text processor Microsoft Word, page format A4, in 

Times New Roman font (12 pt), in Latin alphabet, 1.5 line spacing. All pages must be 
numbered. Contributions should have length of one author’s sheet at the most (30.000 
characters with spaces or 20 pages without references and appendices). Exception is made 
for review papers that may not exceed 50.000 characters with spaces and book reviews 
that may not exceed 5.000 characters with spaces. Th e Editorial Board retains discretion to 
publish papers beyond this length in cases when clarity of scientifi c content presentation 
requires greater length, that is, space.

Th e journal publishes papers in Serbian and English.
Paper title should be as concise as possible. Author’s full name and affi  liation should 

follow the title. Th e footnote containing the e-mail address of the author should be inserted 
after the full name of the fi rst author. Th e positions of authors should not be cited.

Abstract ranging between 150 and 250 words should be submitted at the begin-
ning of the paper. It must include research goal, method, results and conclusion. As a rule, 
summary must not contain references. If the paper is written in Serbian, summary and key 
words should be submitted in English as well at the end of the work below References.

Up to 10 key words must be supplied at the end of the summary. When choosing key 
words, it isdesirable to opt for those concepts that are often used in searching journals.

Tables and fi gures should be made in MS Word or MS Word compatible format. 
Same data may not be presented both in tables and fi gures. Each table, fi gure or picture 
should be numbered, with a self-explanatory title. Reference to each table, fi gure or picture 
should be made in the text.

Footnotes should be avoided. Abbreviations should be avoided as well, except the 
fairly usual ones. Th e abbreviations used in tables and pictures should be explained.
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In papers in Serbian, foreign authors’ names are cited in Serbian transcription, 
with surnames written phonetically, thereafter surname is quoted in parentheses in its 
original spelling.

Upon completion of the process of double-blind reviewing and obtaining two posi-
tive reviews, editorial staff  will notify authors of acceptance for publication no later than 
two months after the deadline for submission of work. Th e author whose work can not be 
accepted to publish it in any form and scope in another printed or electronic publication 
without the consent of the editor of the magazine. Th e Editorial Board reserves the right 
to linguistic, stylistic or formal changes in the works.

References should be listed at the end ofthe paper, in the section entitled “Refer-
ences”. Th e list should include only the references mentioned in the text, ordered alphabeti-
cally by the authors’ surnames. References not mentioned in the text should not be listed. 
Th e basic reference formats are listed in the following way by Chicago Manual of Style 
http://chicagomanualofstyle.org/home.html

a)  Book should contain surname and initials of (each) author, year of publication, 
book title (in italic), place of publication and a publisher. Example: In references: 
Todorova, M. 1999. Imaginarni Balkan. Beograd: Čigoja štampa.; In text: (To-
dorova 2006, 33).; In footnote: Todorova 2006, 33.; 

b)  Chapter from a book or an edited book should contain surname and initials of 
(each) author, year of publication, chapter title, name initial and surname of the 
editor, book title (in italic), chapter pages in parentheses, place of publication and 
a publisher. Example: Schwartz. S. H. 2007. „A theory of cultural value orienta-
tions: Explication and applications.“ In Y. Esmer & T. Pettersson (Eds.), Measuring 
and mapping cultures: 25 years of comparative value surveys, 33–78. LeidenBos-
ton: Brill. In text: (Schwartz 2007, 33).; In footnote: Schwartz 2007, 33.

c)  Article from a journal should contain surname and initials of (each) author, year 
of publication, title of the article, journal title in full (in italic), volume and pages. 
Example: Zec, M., Radonjić, O. 2012. „Ekonomski model socijalističke Jugoslavije: 
saga o autodestrukciji.“ Sociologija. Časopis za sociologiju, socijalnu psihologiju 
i socijalnu antropologiju 4(59): 695–720.; In text: (Zec, Radonjić 2012, 695).; In 
footnote: Zec, Radonjić 2012, 695.

d)  Web document should contain surname and initials of (each) author, year, docu-
ment title (in italic) and Internet site address. Example: Foa, R. 2007. Socioeco-
nomic development and parenting values. Retrieved from http://www.roberto.foa.
name/Parenting_Attitudes_Foa.
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