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Finance plays a key role in the allocation of resources, i.e. the
process of transforming savings into investments, and there-
fore into economic growth and an increase in the overall level
of social welfare. At the same time, because financial stabili-
ty is based on the confidence of financial market participants,
it largely depends in turn on their perceptions and behaviour,
which are subject to cyclical swings. As financial crises create
considerable economic and social costs, the maintenance of fi-
nancial stability has the character of a public good and is thus
an important economic policy objective.

Financial stability is characterised by the smooth functioning of
all financial system segments (institutions, markets, and infra-
structure) in the resource allocation process, in risk assessment
and management, payments execution, as well as in the resil-
ience of the system to sudden shocks. This is why the Act on
the Croatian National Bank, in addition to the main objective of
the central bank — maintenance of price stability and monetary
and foreign exchange stability — also lists among the principal
central bank tasks the regulation and supervision of banks with
a view to maintaining the stability of the banking system, which
dominates the financial system, as well as ensuring the stable
functioning of the payment system. Monetary and financial sta-
bility are closely related, for monetary stability, which the CNB
attains by the operational implementation of monetary policy,
performing the role of the bank of all banks and ensuring the
smooth functioning of the payment system, lowers risks to fi-
nancial stability. At the same time, financial stability contributes
to the maintenance of monetary and macroeconomic stability
by facilitating efficient monetary policy implementation.

The CNB shares the responsibility for overall financial system
stability with the Ministry of Finance and the Croatian Financial
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Services Supervisory Agency (HANFA), which are responsible
for the regulation and supervision of non-banking financial in-
stitutions. Furthermore, owing to the high degree to which the
banking system is internationalised, as reflected in the foreign
ownership of the largest banks, the CNB also cooperates with
the home regulatory authorities and central banks of parent fi-
nancial institutions.

The publication Financial Stability analyses the main risks to
banking system stability stemming from the macroeconomic
environment of credit institutions and the situation in the main
borrowing sectors, as well as credit institutions’ ability to absorb
potential losses should these risks materialise. Also discussed
are CNB measures to preserve financial system stability. The
analysis focuses on the banking sector, due to its predominant
role in financing the economy.

The purpose of this publication is systematically to inform finan-
cial market participants, other institutions and the general public
about the vulnerabilities and risks threatening financial system
stability in order to facilitate their identification and understand-
ing as well as to prompt all participants to undertake activities
providing appropriate protection from the consequences should
these risks actually occur. It also aims at enhancing the trans-
parency of CNB actions to address the main vulnerabilities and
risks and strengthen the financial system’s resilience to poten-
tial shocks that could have significant negative impacts on the
economy. This publication should encourage and facilitate a
broader professional discussion on financial stability issues. All
this together should help maintain confidence in the financial
system and thus its stability.






Overall assessment
of the main risks and
challenges to financial

Figure 1 Financial stability map
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The main indicators of financial stability in Croatia are sum-
marised in Figure 1. The financial stability map shows changes
in key indicators of the possibility of the occurrence of risks
related to the domestic and international macroeconomic en-
vironment and the vulnerability of the domestic economy, as
well as changes in indicators of financial system resilience that
can eliminate or reduce costs should such risks materialise. The
map shows the most recent market developments or forecasts
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of selected indicators and their values in the reference period,
i.e. the previous year. Increased distance from the centre of the
map for each variable indicates a rise in risk or the vulnerability
of the system, that is, of a diminution of its resilience, and ac-
cordingly a greater threat to stability. Any increase in the area of
the map, then, indicates that the risks for the financial stability
of the system are increasing, while a diminution of the area sug-
gests they are decreasing.



Overall assessment of the main risks and challenges to financial stability policy

Opverall assessment of the main risks to financial stability has
not changed much from the previous issue of this publication.
The risks to financial stability relating to the international envi-
ronment remain low. The continued expansive monetary policy
of the ECB and the expected introduction of new instruments
have kept risk premiums at extremely low levels, regardless
of the gradual reduction in the Fed balance sheet and the an-
nouncement by the Fed Chair and market expectations of mon-
etary policy tightening in the USA in the second half of 2015.
However, increased volatility of risk premiums towards the end
of the last year and early this year points to large sensitivity of
the financial markets to shocks associated with recent events in
Russia and Greece with the result that the international envi-
ronment remains a significant potential source of risks for do-
mestic financial stability.

Despite a historically very low level of yields on borrowing of
the Republic of Croatia in the international markets, which is
influenced by the relatively small risk aversion of the financial
markets, the risks to financial stability which stem from the do-
mestic economy are still considerable, primarily due to the ab-
sence of economic growth. The absence of GDP growth in the
previous years, i.e. its expected stagnation in 2015 (the expect-
ed real GDP growth is 0.2%) and the associated relatively large
budget deficit and growing public debt keep the risk premium
for the Republic of Croatia at a much higher level than those for
other EU Member States from Central and Eastern Europe and
increase the risks to financial stability.

The low growth rate of the economy is manifested in relative-
ly poorer corporate business performance so in the absence
of any significant increase in capitalisation and deleveraging,
the standard indicators of risk continue to point to increased
level of risk to financial stability in that sector. By contrast, un-
der the influence of unfavourable trends in the labour market
and in the environment of subdued consumer optimism, the
household sector continued to deleverage, thus diminishing
the risks to financial stability stemming from this sector. In
both these sectors, the reduction in short-term and long-term
interest rates on loans contributed to a reduced burden of loan
repayment and thus helped reduce the risks to financial sta-
bility, and the household sector also saw a small reduction in
currency risk caused by an increase in the share of kuna loans,
even though the consequences of a possible materialisation of
this risk also depend on the intensity of the shock, as shown by
the recent case of the appreciation of the Swiss franc, which
took place after analytical preparations for this publication
were made!.

1 See “A brief commentary on the recent appreciation of the Swiss franc” at the end
of this publication.

In accordance with developments in the risks of key business
clients, banking sector risk exposure remained stable, despite
growing differences among the banks. In the observation of this
sector’s risk, account should be taken of the increased exposure
to the government sector, driven by not only increased need for
government financing but also by a decline in the demand of
the corporate and household sectors for new loans (see Box 1
Determinants of credit supply and demand of households and
corporates). Banking sector profitability, which serves as the
first buffer for maintaining stability, continues to be influenced
by expenses for value adjustments for non-performing loans.
However, it should be noted that a gradual increase in the cov-
erage of such loans is greatly improving this sector’s resilience.

In general, the biggest risk to financial stability arises from a
relatively high sensitivity to changes in financing terms in the
international financial markets which, coupled with high vul-
nerability associated with the expected low growth rates and
high public and external debt level, may have considerable un-
favourable effects on the economy of the Republic of Croatia.
Any increase in risk premium driven by growth in risk aversion
in the international financial markets, which might be prompt-
ed by some exogenous event, risk materialisation such as an
unexpected fall in GDP or a significant increase in the budget
deficit in the Republic of Croatia, would promptly spill over to
the conditions for financing of the Republic of Croatia and put
pressures on the exchange rate. This mechanism, further de-
scribed in the chapter Stress testing of credit institutions, would
affect the cost of financing of all sectors and increase their vul-
nerability due to exchange rate and interest rate risk exposure.
The economic policy makers should thus work continuously on
reducing these risks. The reduction in the risk premium, main-
ly influenced by GDP and public debt growth dynamics, the
maintenance of the optimum level of foreign exchange reserves
as well as high capitalisation and liquidity of the banking sector
are the main factors that can reduce the effect of the increase in
risk aversion in the international financial markets on financial
stability in the Republic of Croatia.

In conclusion, the conducted stress testing which has been
greatly improved (see the chapter Stress testing of credit in-
stitutions and Box 5 New methodological approach to stress
testing) and now includes a much bigger number of channels
through which developments in the environment can act on
the banking sector as well as integrated liquidity shock stress
testing, shows that the banking sector is still capable of with-
standing relatively large and highly unlikely, but nevertheless
possible, shocks.
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ECB measures, combined with the results

of the banking system analysis, created the
preconditions for maintaining favourable
financing conditions in the international
market in 2015. Despite diminished external
risks associated with the refinancing of
maturing foreign liabilities of domestic sectors,
continued poor economic activity, coupled
with fast public debt growth and the absence
of structural reforms capable of raising the
competitiveness of the domestic economy,
resulted in a much higher risk premium for
Croatia relative to peer countries, making

it highly vulnerable to possible changes in
financing conditions.

The second half of 2014 was marked by stable conditions in the
international financial markets and continued expansive mon-
etary policy of the ECB. Although EU Member States mostly
reported positive rates of change in GDP, with the countries
of Central and Eastern Europe growing the fastest on average,
economic activity in the EU was uneven while growth mostly
lower than previously expected was particularly seen in Croa-
tia’s major foreign trading partners (Table 1). Although fiscal
consolidation in peripheral euro area countries continued into
2014, persistently high levels of private and public debt again
made them very vulnerable to a possible change in market sen-
timent and slower economic growth and low inflation (Table 3).

In the past period, the ECB took a number of measures aimed
at improving financial conditions to boost economic growth
and inflation expectations in the euro area. The repo rate was
cut by 10 b.p. to 0.05%, and the deposit facility interest rate
was also cut by 10 b.p. and stood at —0.20%. In addition, in



Macroeconomic environment

Table 1 Economic growth, exports and industrial production in selected developed and emerging market countries

Annual GDP growth rate Quarterly igi(irlowm rate, chAa T]Ziailnriiepg:ts i/r;\r;rr\](ljjjlstrr?;? gro_fjﬁii;
(seasonally adjusted)
2013 2014 2015° Q2/2014 Q3/2014 Q2/2014 Q3/2014 Q2/2014 Q3/2014

USA 2.2 2.2 3.1 0.8 0.9 3.5 4.0 4.2 4.6
EU 0 1.3 1.5 0.4 0.4 0.5 3.1 0.0 -0.3
Germany 0.1 1.3 1.1 0.3 0.4 1.5 5.4 -0.6 -0.3
Italy -1.9 -0.4 0.6 0.3 0.3 0.7 2.2 -0.6 -1.1
Slovenia -1 2.4 1.7 -0.1 0.1 3.9 7.6 1.6 1.0
Slovak R. 1.4 2.4 2.5 0.7 0.8 -0.5 -2.0 1.1 0.8
Czech R. -0.7 2.5 2.7 0.3 0.5 6.7 5.7 0.5 -0.3
Poland 1.7 3.0 2.8 1.1 1.1 6.8 3.9 -0.3 0.4
Hungary 1.5 3.2 2.5 0.4 0.4 6.5 4.5 3.2 -0.7
Estonia 1.6 1.9 2.0 0.8 1.0 -3.1 3.4 3.4 1.2
Latvia 4.2 2.6 2.9 1.0 1.1 3.5 2.6 2.6 1.0
Lithuania 3.3 2.7 3.1 0.8 0.9 1.2 2.5 4.1 -1.6
Bulgaria 1.1 1.2 0.6 0.4 0.3 -0.7 -1.9 -1.3
Romania 3.5 2.0 2.4 0.3 -0.3 0.3 -5.8 1.0 -1.2
Croatia® -0.9 -0.5 0.2 -0.2 0.0 13.6 3.1 -0.4 0.4

@ Estimate. ° Forecast. ¢ The seasonal adjustment methodology of Croatia's GDP has been presented in the manuscript titled Description of the X-12 seasonal

adjustment methodology that is available at request.
Sources: Eurostat, CBS, Bloomberg, OECD and CNB (for Croatia).

mid-October 2014, the ECB launched an asset-backed secu-
rities purchase programme, accepting as collateral receivables
from non-financial corporations within the euro area. Concur-
rently with this programme, the ECB and other central banks
of the euro area Member States have been purchasing since
end-2014, in the framework of the covered bond purchase pro-
gramme, bonds collateralised by euro-denominated assets is-

Figure 2 Economic sentiment and business confidence indicies
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sued by financial institutions. The aim of the ECB is to increase
the balance sheet by approximately EUR 1.0bn and the sched-
uled duration of both programmes is a minimum of two years.

The new programmes, combined with targeted longer-term
refinancing operations (TLTRO), are expected to improve
the functioning of monetary policy transmission mechanisms,

Figure 3 Key interest rates of the main central banks and
leading market interest rates
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Table 2 Fiscal balance and current account balance in selected
developed and emerging market countries

Figure 4 CDS? spreads for 5-year bonds of selected euro
area countries

2 Estimate. ® Forecast.
Sources: European Commission, European Economic Forecast, fall 2014 and
CNB (for Croatia).

facilitate the access of the real sector to loans and boost growth
of long-term inflation expectations and inflation to the target
level of slightly below 2%. It should be noted that, should the
level of inflation in the euro area remain at an extremely low
level for a protracted period of time, the ECB will be ready to
take additional extraordinary monetary policy measures.

The financing conditions in the euro area were also influenced
by a detailed analysis of EU banks conducted by the ECB in
cooperation with EBA, ESRB and national supervisors in the
process of setting up a banking union and taking over the su-
pervisory role in relation to credit institutions. The markets
responded relatively positively to the results of stress testing
and the bank asset quality review process, which stabilised the
confidence in the banking system and reduced the risks asso-
ciated with banks’ financing and risk premiums for their bonds
(Figure 5).

This created the preconditions for stronger bank support to
economic recovery through credit activity and for a reduction
in market disintegration, i.e. conditions for more balanced fi-
nancing conditions in the euro area. The interest rates in the
euro area stand at extremely low levels, and risk premiums for
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Macroeconomic environment

Figure 7 EMBI spreads
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Figure 8 Yields on Croatian and benchmark German bonds
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Figure 9 Capital inflows to European emerging market

countries
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Source: International Institute of Finance, Capital Flows to Emerging Market Economies, October 2014.
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Table 3 Public and external debt in selected European

emerging market countries
as % of GDP

Public debt External debt
2013 20142 2015° 2012 2013 6/2014

Italy 127.9 132.2 133.8 121.9 122.4 123.9
Portugal 128.0 127.7 125.1 232.3 234.4
Ireland 123.3 110.5 109.4 | 1004.9 938.1
Greece 174.9 175.5 168.8 226.6 229.6 229.2
Spain 92.1 98.1 101.2 168.2 157.2 161.9
Slovenia 70.4 82.2 82.9 147.1 114.2
Slovak R. 54.6 54.1 54.9 57.5 83.0
Czech R. 45.7 44.4 44.7 50.9 66.2 69.6
Poland 55.7 49.1 50.2 72.8 71.2 71.0
Hungary 77.3 76.9 76.4 159.3 148.7 147.2
Estonia 10.1 9.9 9.6 95.6 94.4 98.8
Latvia 38.2 40.3 36.3 135.9 130.8
Lithuania 39.0 41.3 41.6 75.8 70.5 69.6
Bulgaria 18.3 25.3 26.8 96.2 95.4 93.7
Romania 37.9 39.4 40.4 76.7 69.1 65.7
Croatia 75.7 80.5 83.3 102.1 105.3 105.5

2 Estimate. ® Forecast.
Sources: European Commission, European Economic Forecast, fall 2014,
World Bank, Quarterly External Debt Statistics and CNB (for Croatia).

most European countries and banks are also low (Figures 3,
4,5, 6, 7 and 8). However, despite fewer restrictions on the
loan supply side and favourable financing conditions, the high
level of private sector debt and the risks associated with poor
macroeconomic developments in some EU countries continue
to encourage household and corporate deleveraging. Such cir-
cumstances have an unfavourable effect on the asset quality and
profitability of banks.

Stable developments in the international financial markets were
also the result of a diminished uncertainty regarding Fed moves,
which cancelled the bond buyback programme in October 2014
and in 2015 is expected to start with gradual monetary policy
tightening and benchmark interest rate raising, developments
already built into market expectations (Figure 2).

Under such circumstances, no significant changes in investor
risk appetite can be expected over the short-term in the future
while capital inflows in emerging market economies, including
those in Europe, are expected to rise slightly in 2015 from the
previous year (Figure 9). At the same time, a prolonged peri-
od of extremely lenient conditions in the financial markets in-
creased the danger of excessive risk taking, as reflected in rising
prices of financial assets and concurrent decline in risk premi-
ums. Increased risks are also caused by uncertainty regarding
market response to the expected divergence of monetary policies
of the Fed and the ECB and other leading central banks such



as those of Japan and China in 2015, which will also be largely
affected by falling oil prices. In addition, stable conditions in
the financial markets are again threatened by risks associated
with the geopolitical situation in the Middle East, Ukraine and
Russia, in which increased instability in the financial market was
witnessed towards the end of the year. Very important for main-
taining financial stability on EU level are the pending elections
in Greece, as confirmed by the temporary turbulence in the Eu-
ropean sovereign debt market reported towards the end of 2014.

Under circumstances characterised by relatively favourable de-
velopments in the international financial markets, the risks to
the financial stability of Croatia are diminishing. Despite the
high level of external debt which stood at 105% of GDP to-
wards the end of 2014, the lower level of this debt that falls due
for payment in 2015 than in the previous year and the expected
current account surplus improved domestic indicators of exter-
nal vulnerability (Figures 10, 15 and 16). The analysis of the
external debt structure shows that a substantial part of the debt
can be attributed to parent banks of domestic banks and affili-
ated enterprises, which additionally reduces the risks associated
with its refinancing (Figures 14 and 17). Such developments,
together with favourable financial conditions in the interna-
tional market lessen the possible risks associated with the refi-
nancing of maturing liabilities of the domestic sectors in 2015
(Figures 13, 14 and 15). Finally, the model estimate shows that
international reserves range around the optimum level. Coupled
with the conditions of relatively favourable conditions in the
international capital market, all this reduces the risk of domes-
tic currency exchange rate destabilisation and thus the risk of
destabilisation of the total financial system.

Major risks to financial stability in Croatia in 2015 are associ-
ated with a high level of public debt and its further growth due
to real stagnation, i.e. a very low nominal GDP growth (Tables
1, 2 and 3). Domestic economic activity will fall by approxi-
mately 0.5% in real terms in 2014 and in 2015 increase by a
small 0.2%, at an annual inflation of 0.2%, while by end-2015
public debt might exceed 83% of GDP. The result of such de-
velopments is a relatively high level of risk premium for Croatia
relative to the peer countries (Figures 6 and 7), which increases
the cost of the sources financing not only for the government
but for other domestic sectors too.

Private sector deleveraging continues, and the expectation of
slow economic recovery and further growth in unemployment
additionally discourage investment and consumption and con-
sequently the demand for loans (Figure 10). As a result, the
expectations for the next year include slow credit activity and
further deleveraging of credit institutions abroad (Figure 13).

In addition to internal restrictions, recovery dynamics also de-
pends on developments in the euro area where negative risks
have increased due to persistently slow and uneven economic
activity in EU member states, deflationary pressures and possi-
ble worsening of trade relations between Russia and EU mem-
ber states, which could have an unfavourable effect on foreign
demand for Croatian products and services.

Financial Stability

Figure 10 Foreign capital inflows and GDP growth in Croatia
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Figure 12 Savings and investment — total and by sector
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Figure 13 External debt by domestic institutional sector
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Figure 14 Total external debt by creditor
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Figure 15 Short-term external debt
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Figure 16 Selected indicators of external vulnerability
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Figure 17 Projection of external debt principal payments
in 2015 by sectors
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Figure 18 Optimal international reserves — contribution of
individual components
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Figure 19 Real kuna/euro exchange rate
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Figure 20 Decomposition of real kuna/euro exchange
rate — quarterly change
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Figure 22 Total debt by sector
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Figure 23 Net position of domestic sectors with respect to
the rest of the world by instrument
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Figure 24 Net financial position of selected domestic sectors with
respect to the rest of the world by equity and debt instrument
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Macroeconomic environment

Figure 25 Kuna/euro exchange rate and overnight interest rates
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Figure 26 Changes in employment registered with the
Croatian Employment Service (CES)
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Figure 27 Gross domestic product, seasonally adjusted data
in constant prices
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Box 1 Determinants of credit supply and
demand of households and corporates

Bank loans are the main source of private sector financing in Croatia.
In the wake of the escalation of the global financial crisis, credit activ-
ity slowed down considerably compared to the pre-crisis period. As a
result, household loans have recorded negative annual rates of change
since mid-2009 and corporate loans slowed down sharply (Figure 1).
Despite the fact that the existing literature does not provide unequivocal
proof of the nature of the effect of credit activity on economic growth
and pace of recovery, the identification of determinants of credit supply
and demand is important for understanding the capacity and scope of
monetary policy to influence loan dynamics. The fact that credit activity
slowed down in Croatia despite the expansive monetary policy of the
central bank and high banking system liquidity raises the question as
to whether the reasons for such developments lie on the supply side,
because, for instance, the banks are less inclined to offer loans and to
more stringent lending standards, or on the demand side, as a result of
negative current real developments and pessimistic expectations regard-
ing future economic growth. The main purpose of this research is thus
to identify the determinants of credit supply and demand of households
and corporates, using a switching regression framework.

The household and corporate loan market disequilibrium models were
rated using the maximum likelihood method.! Using a system of si-
multaneous equations, the main determinants of real credit supply and
demand of corporates and households were established and the periods
of surplus supply and demand for each of these two sectors were iden-
tified. The dependent variable both in the function of loan supply and
loan demand are bank loans to the corporate and household sectors.
Surplus supply and demand were calculated as the difference between
the estimated demand for loans and loan supply, with the loans actually
utilised equalling at each given moment the lower of the values between
supply and demand. Data used in the analysis are quarterly data for the
period from the first quarter of 2000 to the second quarter of 2014.

The estimated model for corporates shows that faster economic activity
results in higher demand for corporate loans, while faster than poten-
tial GDP growth acts in the opposite direction due to an increase in
own sources of financing (Table 1). Higher corporate profitability, cou-
pled with increased business confidence, is associated with heightened
investment activity, while an increase in lending interest rate reduces
demand for loans. An increase in the EMBI yield spread for Croatia
boosts demand since it makes the substitution of domestic loans by
foreign borrowing more difficult. Not surprisingly, credit supply was
positively influenced by heightened economic activity, increased loan
potential and greater profitability of deposit and lending operations. A
larger amount of partly and fully irrecoverable placements increases
loan supply, which can be explained by increased efforts of banks to
dilute the share of bad placements in total placements by inflows of

1 This analysis builds on the research entitled Credit market disequilibrium, pre-
sented in Box 2 of Financial Stability, No. 5, July 2010. For details surrounding the
analytical framework used in this research, see Ceh, A., M. Dumig&i¢, and I. Krznar
(2011): A Credit Market Disequilibrium Model and Periods of Credit Crunch, Croa-
tian National Bank, Working Paper, W-28, January 2011.
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new, recoverable loans. At the same time, the increase in charges for
value adjustments reduces earnings and bank capital, thus restricting
their ability to supply loans. Higher country risk premium reduces loan
supply, in the same way as higher risk premium of parent banks raises
the price of capital and affects its allocation within the group.

The pre-crisis period was characterised by surplus demand for corpo-
rate loans relative to the supply of such loans (Figure 2), which can be
ascribed not only to a relatively poor availability of such loans and fast
economic growth, but also to central bank measures aimed at slowing
down credit activity with the aim of containing external imbalances and
overheating of the domestic economy. The supply of loans was primarily
determined by a high level of capital inflows into the banking sector,
strong economic activity and reduced credit risk as reflected in the fall
in the share of non-performing household and corporate loans and lower
expenses on provisions for non-performing placements to corporates. A

Figure 1 Adjusted annual rates of change in loans to
households and corporates
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Note: The corrected changes have been calculated on the basis of data that exclude the effects of the following factors:
the transactions of one bank that, in an effort to reduce partly recoverable and irrecoverable placements, transferred
a portion of its claims to a company in the direct ownership of the parent bank; the bankruptcy of Centar banka; the

ical changes in ing for fees and the effect of exchange rate changes. Other sources include corporate
borrowing from domestic leasing companies and direct borrowing from the CBRD, foreign banks and affiliated enterprises.
Sources: HANFA, CNB and CNB calculations.

Figure 2 Estimated supply and demand for corporate loans
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Table 1 Results of the disequilibrium model on the market of
corporate loans

Demand
Independent variable
Constant 3.58**
Lending interest rate -0.03*
GDP 1.29%**
GDP gap -0.41*
Profitability of corporate assets 0.76%**
EMBI spread 0.04*
Business confidence 0.35%**
Standard deviation 0.10
Supply
Independent variable
Constant -3.63
Lending and deposit interest rate spread 0.01*
GDP 2.35%**
Credit potential 0215
Non-performing corporate loans 0.47***

Value adjustment charges for non-performing

corporate loans -0.19%**
EMBI spread for RC -0.01**
Parent bank CDS —0.10%**
Standard deviation 0.04

Note: * significant at 1%, ** significant at 5%,*** significant at 10%. Loans
granted, GDP and credit potential were deflated by the consumer price index
and observed in logs. GDP was seasonally adjusted and GDP gap is the
difference between the original GDP series and its trend obtained by means of
the Hodrick-Prescott filter. The business confidence index covering the entire
observed period was obtained by constructing a new series comprised of

the business confidence index of Privredni vjesnik and business expectation
index. During most of the observed period, the credit potential of banks was
primarily determined by capital inflows into the banking sector; however,
after the Austrian regulators introduced new rules in March 2012 imposing
on the banks in Austrian ownership the obligation to keep a certain ratio of
loans to stable local sources of financing, domestic sources of financing grew
in importance. The credit potential was therefore approximated by increasing
foreign liabilities by savings and time deposits.

Source: CNB calculations.

significant portion of surplus demand for loans on the domestic market
during that period was met by direct borrowing of corporates abroad.

The escalation of the global financial crisis in the third quarter of 2008
was followed by a considerable increase in risk premiums and slowdown
in capital inflows which affected the credit potential of banks and their
readiness to grant loans and led to a decrease in corporate loan sup-
ply. The freezing of the international financial markets led to increased

Table 2 Results of the disequilibrium model on the market of
household loans

Demand

Independent variable

Constant —7.92**
Lending interest rate —0.07***
GDP 1.47%**
Consumer confidence 0.01***
Gross wage bill 1.32%**
HREPI -0.03
Standard deviation 0.06

Supply

Independent variable

Constant —4.00%**
Lending and deposit interest rate spread 01028
GDP 2.97%**
Credit potential 0.34***
Non-performing household loans 031
Value adjustment charges for non-performing

household loans e
HREPI -0.05
Mother banks CDS -0.5%*
Standard deviation 0.04

Note: * significant at 1%, ** significant at 5%, *** significant at 10%. Loans
granted, GDP, wage bill and credit potential were deflated by the consumer
price index and observed in logs. The GDP and the wage bill were seasonally
adjusted.

Source: CNB calculations.

demand of corporates for domestic loans despite a small increase in
interest rates. Loan supply stabilised quickly owing to monetary policy
relaxation which ensured financial stability in the country and the inflow
of parent banks’ capital into the domestic banks. A tendency to balance
out demand and supply emerged in the credit market in the remainder
of 2009 and early 2010, largely due to the fall in demand for loans
caused by low economic activity and partly to the increased availability
of foreign loans.

The recent period was marked by surplus supply of corporate loans over
demand, under the prevailing standards for granting loans, which result-
ed in a continuous process of deleveraging of domestic banks abroad
and a drop in their credit potential. The results of the bank lending sur-
vey also show that lending terms mostly tightened from the third quarter
of 2012, thus negatively affecting the demand for loans.? In view of the
restrictions caused by the long-term recession and the high debt levels

2 The usual models used to assess the supply and demand for loans often include data obtained by regular surveys of bank lending terms. As a rule, such surveys are conducted
by central banks and their results provide an important source of information on non-price related lending terms which may greatly affect the dynamics of credit activities. This
includes internal rules and written and unwritten criteria which reflect an individual bank’s credit policy. As the CNB started conducting bank lending surveys in October 2012, the
time series available is not sufficiently long to provide data capable of being used in the model. Therefore, the results of the estimated models may be interpreted in combination
with the data obtained from the existing surveys on lending terms of domestic banks for periods in which this is possible.
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and poor capitalisation of corporates, corporate demand for domestic
loans in the forthcoming period will mostly depend on their expectation
of future demand, i.e. developments in economic activity. On account of
risks addressed in other parts of this publication and continued expan-
sive monetary policy, the expectations for 2015 are that there will be a
surplus of corporate loan supply in relation to demand.

As regards the model for identifying the determinants of supply and
demand on the household loan market, statistically significant on the
demand side were the interest rate on household loans, personal con-
sumption, consumer confidence index, real estate prices and the real
net wage bill, while the function of loan supply is best determined by
the credit potential of banks, the difference between lending and deposit
rates, real GDP, credit risk indicators of banks, real estate prices and risk
premiums for parent banks of domestic banks. As the mechanism of the
effect of some variables on demand, i.e. supply of loans, is similar to
that applicable to corporates?, the effect of variables characteristic for
households is described below.

The growth in the wage bill which depends not only on wages but also
on the number of employees is, not surprisingly, pushing the demand for
loans upwards. While an increase in real estate prices on the one hand
decreases the demand for home loans, it may on the other hand also
increase household borrowing capacity and the inclination of banks to
grant loans due to higher collateral value. However, in both cases this
coefficient is negative and did not prove significant.

A major part of the pre-crisis period was marked by surplus household
demand for loans in relation to the supply (Figure 3). This demand
was mainly driven by heightening economic activity, low starting lev-
el of debt of this sector, positive developments in the labour market
and increased consumer confidence and gradual reduction in interest
rates on household loans from the relatively high levels that marked the
early 2000s. The reason for lower credit supply compared to demand
should also be sought in CNB measures restricting credit activities of
banks, with households, unlike corporates, having had no access to
foreign sources of financing. The period of surplus supply lasted from
early 2006 to mid-2007 when the CNB, in an effort to slow down
growth in loan placements based on external debt growth, introduced
the maximum permitted non-penalising loan placement rate of 12%.
The beginning of the crisis in the third quarter of 2008 was followed by
a brief period of increased household demand for loans that exceeded
the supply, which had begun to fade, but the trend reversed and since

3 On the demand side they include the lending interest rate, GDP, consumer confi-
dence and on the supply side they include the interest rate spread, GDP, credit poten-
tial, non-performing household placements and expenses on provisions for non-per-
forming placements as well as parent banks CDS yield spreads.
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Figure 3 Estimated supply and demand for household loans
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early 2011 the supply of loans has generally exceeded the demand. The
demand for loans was also negatively influenced by raised awareness of
households regarding currency risk, associated with the negative expe-
riences of loans in Swiss francs. This is in line with the available results
of the bank lending survey, which point to diminishing demand during
that period and persistent tightening of standards for granting household
loans. On account of the expected economic stagnation and further neg-
ative developments in the labour market, household demand for loans is
not expected to increase so the year 2015 will probably witness a small
surplus of household loans.

The main determinants of corporate and household demand for loans
are linked to the domestic macroeconomic environment, i.e. the ab-
sence of economic activity, negative developments in the labour mar-
ket and unfavourable consumer and business expectations due to the
absence of reforms that would create the preconditions for boosting
economic activity. Eased uncertainty, i.e. reversal of negative economic
developments, might have a positive effect on the inclination of credit
institutions to offer loans, which could, in addition to the already low in-
terest rates, result in favourable non-price related financing conditions.
Until such changes take place, despite the stability and high liquidity
of the domestic banking sector supported by an expansive monetary
policy, the conclusion may be drawn that the scope for monetary policy
to encourage credit growth is limited.
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Figure 28 General government debt
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Public debt grew more than expected in
2014, and is estimated to reach around 80%
of GDP. The budget plan for 2015 did not
bring fiscal consolidation; any possible fiscal
consolidation might result from government
measures, i.e. a detailed analysis of a part of
budget expenditures, which should provide
proposals for budgetary savings in order for the
aims of the excessive deficit procedure to be
realised. The level of debt and budget deficit
in Croatia is the highest among comparable
European economies; accompanied by a very
weak economic recovery, such developments
will continue into 2015. But high liquidity
and a relatively low cost of borrowing on the
domestic and international capital market
should enable the realisation of the financing
plan of the public sector without difficulties in
2015.

General government deficit is still one of the highest among
comparable countries and it is estimated to stand around 5.6%
of GDP in 2014 according to the European Commission’s pro-
jections. Following a negligible decline in 2013, the general
government budget deficit is expected to rise again in 2014,
due to a faster growth in total expenditures (2.1%) than in
income (0.7%) and a nominal fall in gross domestic product.
Compared with similar countries, Croatia has had the highest
deficit four years by now (Figure 29) and there are no changes
in the level of deficit. The level of structural deficit in Croatia
has been fixed at around 5% since 2010, due to severe struc-
tural problems both on the income and expenditure side of the
budget, so its decrease requires structural reforms.



Figure 30 Public debt
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Figure 31 Maturity breakdown of public debt
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Table 4 Thresholds of the fiscal sustainability risk indicator in
20152

) Direction Observation
Indicator to be safe Threshold for Croatia Change
r—gb(2015) < 1,1% 4,7% s
General government public o o
debt (as % of GDP) (2014) =~ 428% | BLE% T
Cyclically adjusted primary
balance (as % of potential > -0,5% -0,2% $
GDP) (2014)

Gross financing needs (as o o

% of GDP) (2015) = 208% | 12,2% v
Share of short-term debt as o o

aratio of total debt (2014) =~ 440% | 11.8% T
Debt denominated in o o

foreign currencies (2014) < 40,3% 76,3% v
Weighted average maturity

of public debt (years) > 23 4,8 {
(2014)

Short-term external public

debt (as % of international < 61,8% 12,5% 0
reserves) (2015)

2Baldacci, E., I. Petrova, N. Belhocine, G. Dobrescu, and S. Mazraani:
Assessing Fiscal Stress, IMF Working Paper, WP/11/100.

b Imputed interest rate on general government debt, deflated by the GDP
deflator (5-year average), minus real GDP growth rate (5-year average).
Sources: IMF WP/11/100 and CNB.

However, there are no significant structural reforms on the ex-
penditure side in the budget for 2015, so the structural budget
deficit will still stand at around 5% of GDP.

The exclusion of the CIHI from the State Treasury was also
conducted, with the explanation that this will enable structural
reforms in the health sector and a decrease in the deficit. How-
ever, the system still generates unpaid due liabilities and there is
no guarantee that such a trend will not continue in the future.

Fiscal consolidation could stem from a detailed analysis of
expenditures, which is in progress and which should propose
budgetary savings, but it is unlikely that they will be implement-
ed in the election year.

The planned general government deficit for 2015 is higher than
3% of GDP, which still puts Croatia among countries with the
excessive deficit. European institutions expect that the effects of
the implementation of measures will result in a decrease in the
deficit to the level below 3% of GDP in 2016. It is thus assumed
that the measures proposed by the Government in the second
quarter of 2015 will affect the budget sufficiently for consolida-
tion measures to be effectuated in 2016. Additional measures of
budget consolidation in 2015 will clearly have a positive impact
on the financial stability and the establishment of fiscal balance.

The fiscal sustainability risk is still significant due to a con-
tinued growth in public debt on the back of the absence of
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Government sector

Figure 33 Yield on primary issue of euro and euro-indexed
securities
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Figure 34 General government deficit
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Figure 36 Projection of public debt under various scenarios
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Figure 37 Public debt growth rate (2009 - 2015)
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economic growth (Figure 28). According to the ESA 2010 sta-
tistical methodology, public debt rose above 80% of the share in
GDP in 2014. The general government debt continues to grow
at the same pace as in the previous years, due to the mentioned
lack of any economic recovery and a slow progress in solving
the structural deficit in the Croatian economy. The average an-
nual growth in public debt in the crisis period stands at around
13%, which increases interest expenses and significantly ham-
pers the implementation of fiscal consolidation. Concurrently,
yields continue to decline and they have already been on histori-
cally low levels for two years; this was the result of the monetary
easing measures in the EU, which enabled the decrease in yields
on Croatian borrowings as well. The ECB policy aimed at stim-
ulating growth and preventing deflation creates room for more
favourable borrowing for EU countries. This also affects Croa-
tia, which is recording the lowest yields on government debt in
its history (Figure 33). The level of public debt will increase in
2015 as well, since the budget foresees the needs for financing
of 12.2% of GDP, which is slightly less than in 2014.

The maturity structure of public debt and average public debt
maturity in years are within the safe area, but there is no room
for optimism due to the currency structure. The share of short-
term debt in public debt stands at 11.8% and was on a slight
upward trend in the last two years, due to historically low inter-
est rates on T-bills, which are lower than 1% year-on-year. The
debt currency structure is still unfavourable, due to the share of
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debt in domestic currency of 23.7%, so the exchange rate effect
could lead to an increase in public debt of 7.7 percentage points
in the event of a 10% depreciation of the kuna against the euro.
In this sense, Croatia does not differ from other emerging mar-
ket countries, which always have difficulties related to the rapid
debt growth when the American dollar strengthens against the
national currency. However, since dollar-denominated liabili-
ties of the Republic of Croatia are largely protected from devel-
opments in the exchange rate of the dollar, i.e. converted into
euro denominated liabilities, such risk for the RC is related to
the euro. The currency structure of public debt is the most sen-
sitive item of the effect of fiscal policy on financial stability, as
is the case in other sectors of the Croatian economy. The share
of domestic currency in the public debt has decreased by 5.6
percentage points since 2008. The average remaining maturity
of total public debt of 4.8 years is a positive indicator, which has
remained above the level of 4 years ever since 2008.

Under the combined shock-scenario, public debt could reach
93% of GDP. The aim of the shock scenario is to estimate the
effect of an unlikely, but possible event on the debt level. In
the event of a depreciation of around 10% and a fall in GDP
of 2.1% in 2015, public debt could thus increase to 93% of
GDP, under the dominant effect of the exchange rate changes,
because 76.3% of public debt is denominated in a foreign cur-
rency.
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Figure 39 Change in and stock of household debt
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Note: Data on total household debt exclude debt to leasing companies in order to avoid a break in the data series caused
by the change in the methodology for reporting the value of leasing contracts from 1 January 2011 onwards.
Sources: HANFA and CNB.

Figure 40 Household loans by purpose
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as % of GDP

%

Household
sector

The deleveraging process in the household
sector continued into 2014. Despite the
reduced vulnerability of this sector and the
expected halting of the contraction in economic
activity, no stronger demand for new loans

is likely in the following period either, due

to high risks related to developments in the
labour market, so the deleveraging process is
expected to continue in the beginning of the
following year.

The long-term deleveraging process in households continued
into 2014. As a result, this sector’s total debt remained below
the level of 40% of GDP (Figure 39). Households slightly re-
duced their exposure to credit institutions in this period (by
—0.6% of GDP at the end of September), while external debt
and debt to other financial intermediaries, which accounts for
less than 2% of this sector’s total financing, remained almost
unchanged. By the end of September, the debt was reduced by
a total of 1.7% on the annual level (Figure 40).

The standards of banks for granting total loans, almost un-
changed in the last two quarters, and a considerable easing of
standards for consumer and other loans (Figure 43) did not
stimulate a significant household demand for new loans, due
to the combined effect of negative trends in the labour market
(Figure 44) and a low level of consumer optimism (Figure 2).
Under such conditions, households continued to adapt their
personal consumption and demand for loans. The annual rate
of change in total newly-granted loans thus stood at only 0.6%
at end-September, the growth being the result of the increase
in other long-term loans (e.g. cash and general-purpose loans,
Figure 42), whose average annual growth rate stood at 6.2% at
end-September 2014, in line with the eased lending standards.
The trend of stagnation in total newly-granted loans observed in



Figure 41 Maturity breakdown of newly-granted household

loans, adjusted by seasonal fluctuations

B short-term [ Long-term

04/11
01/12
02/12
03/12
04/12

Source: CNB.

01/13

02/13
03/13

04/13

01/14
02/14
03/14

Figure 42 Newly-granted long-term household loans by
purpose, adjusted by seasonal fluctuations
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Figure 43 Change in household lending criteria in the last

three months
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Figure 45 Currency breakdown of household loans
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Source: CNB.

the last four years thus continued (Figure 41). Such dynamics
in new lending affected the total amount of loans, so households
continued to decrease their debt in terms of all types of bank
loans (Figure 40), irrespective of their purpose. The strongest
decrease was observed in the amount of car purchase loans at
end-September (of 33.5% on the annual level), while housing
loans decreased in the same period by the average annual rate of
4.3% or 4.9% if the exchange rate effect is excluded.

The absence of economic growth largely contributed to the
continuation of negative trends in the labour market, observed
primarily in a further fall in employment (2.4% on the annu-
al level) and a stagnation in income. In addition to unfavour-
able conditions in the labour market, household exposure to
exchange- and interest-rate risk also remained high in 2014,
although a slight downward trend is noticeable. Due to the ab-
sence of any significant demand for new loans in the past three
years, a gradual repayment of current claims and a simulta-
neous small increase in newly-granted other long-term kuna
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Household sector

Figure 46 Household loans by interest rate variability
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Figure 47 Household debt and debt burden
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Note: Data on total household debt exclude debt to leasing companies in order to avoid a break in the data series caused
by the change in the methodology for reporting the value of leasing contracts from 1 January 2011 onwards.
Sources: HANFA, CDCC and CNB.

Figure 48 Household financial assets
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Sources: HANFA, CDCC and CNB.
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loans, the share of loans indexed to a foreign currency thus de-
creased slightly at the end of the third quarter, returning to the
level from 2010 (72%, Figure 45). Concurrently, 98% of loans
were granted with a possibility of interest rate change within
one year. As a result, households were still highly exposed to the
risk of the increased debt burden due to interest rate changes,
although an increase in the share of loans with a possibility of
interest rate change in the period from 3 to 12 months slightly
improved the structure in the mentioned category (Figure 46).

Indicators of debt and debt servicing burden mostly continued
to improve in 2014 (Figure 47). In addition to the growth in
household deposits with credit institutions (of 2.8% at end-Sep-
tember), the increase in liquid financial assets of houscholds?
was also due to the increase in currency outside banks, which,
accompanied by the decrease in debt, led to a further improve-
ment in the ratio of debt and the mentioned forms of savings,
which fell to their historic lows at the end of September 2014.
Concurrently, the indicator of debt servicing burden of house-
holds improved despite the fall in nominal disposable income?,
thanks to a noticeable fall in interest paid burden (the aver-
age annual rate of change stood at —4.8% at end-September),
whereas debt-to-income ratio remained almost unchanged. In
addition to the mentioned increase in liquid forms of finan-
cial assets, households also increased their investments in other
forms of assets in the observed period (Figure 48), particularly
in assets with non-banking financial institutions, whereas the
growth in securities generated in the third quarter resulted from
the transfer of stocks from a foreign legal person to a domestic
natural person, initiated by the bankruptcy of a foreign corpo-
ration®.

Following a short-term deterioration in the mid-year, the vul-
nerability of the household sector® continued to decrease again
at the end of the third quarter (Figure 49), thus continuing the
trend that started in mid-2010, which was largely due to the
several-year deleveraging process, a simultaneous continuous
growth in household financial assets and a decrease in interest

2 Household financial assets do not include foreign cash and deposits with foreign
banks because their level cannot be precisely estimated.

3 The estimated disposable income does not include certain forms of income gene-
rated in the official economy (e.g. royalties, temporary service contracts and income
from capital) or income from the unofficial (or grey) economy.

4 This relates to OKTS-R-A security of the issuer Osijek koteks d.d.
5 Household sector vulnerability is measured by the household systemic risk, i.e. by

the average of liquidity risk (LR), solvency risk (SR) and “snowball effect” risk (SNR)
which are defined as follows:

Debt; Interest paymentsy

LRy = 0.5 — ) +05-— -

Disposable incomet Disposable incomet
SRy = Debt;

! Net financial assetst
s Interest payments; ( Disposable income; >
NR: = - . - -
Debt; + Debt;—1 + Debti—2 + Debt;—3 Disposable incomet—4
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Figure 49 Indicators of vulnerability in the household sector
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payments. However, despite the falling aggregate systemic risk
indicator, the exposure of the household sector to the “snow-
ball effect” risk has been on an upward trend in the past three
years, primarily due to a decrease in disposable income, which
suggests a continuation of the deleveraging process. Never-
theless, the expected halting of the fall in disposable income in
the following period will probably lead to a deceleration in the
growth in the “snowball effect” risk indicator, so the aggregate
systemic vulnerability of households could continue to decline.
At the same time, despite the expected mild recovery of eco-
nomic activity and the announced measures of debt write-off for
socially vulnerable households, households will continue to be
highly exposed to the mentioned macroeconomic risks related to
the labour market in the following period, primarily to the risk
of unemployment, which will continue to limit this sector’s de-
mand for new, especially long-term loans. Therefore, the house-
hold deleveraging process is likely to be extended into 2015.
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Figure 50 Annual change? of the real estate sector debt
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Source: CNB calculations.

Figure 51 Household debt, unemployment rate, consumer
optimism and real estate market expectations

Household debt
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2 Refers to the expected annual change in the same period of the next year (+ 12 months) and is estimated based on the
equilibrium price model, taking into account CNB projections for the main of demand for residential real estate.
® Index of planning the purchase or construction of real estate was calculated based on consumers' answers to the
question on plans regarding the purchase or construction of real estate in the next 12 months from the CNB's consumer
confidence survey.

Source: CNB.
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Real estate®

Despite the favourable financial availability of
residential real estate, growth in demand and
a recovery of the real estate market will still
primarily depend on economic developments
and signals from the labour market.

The deleveraging process of the household and corporate sec-
tor segments active on the real estate market, which began at
the end of 2012, continued into 2014 (Figure 50). Housing
loans decreased the most in the observed period (by an annual
average of —0.7% of GDP), despite the mild growth in new-
ly-granted housing loans in the third quarter (Figure 42). In
addition to domestic liabilities of corporations in construction’
and real estate activities (at end-September 2014, the average
annual debt growth stood at —0.4% of GDP and —0.1% of GDP
respectively), these corporations’ liabilities to foreign creditors
also continued to decline concurrently (by —0.2% of GDP). The
total debt thus decreased by an average of 2.8% in the one-year
period to the end of September, or 3.5% if the exchange rate
effect is excluded.

Unfavourable labour market conditions, a low level of consum-
er optimism (Figure 51) and a further fall in disposable income
limited the most the increase in demand for residential real es-
tate in the observed period. Due to the mentioned uncertainty
and a relatively high interest rate on housing loans as compared
to the euro area (Figure 53), households are still reluctant to
undertake long-term borrowing for the purpose of purchasing

6 In this chapter developments in the real estate market are analysed and opera-
tions of non-financial corporations in the construction and real estate activities are
monitored.

7 Due to the implementation of the new ESA 2010 standard, Croatian Motorways
and Rijeka-Zagreb Motorway no longer belong to the public non-financial corporations
sector, but to the central government subsector.



Figure 52 Housing loans and HREPI? on a quarterly basis
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Source: CNB calculations.

or constructing real properties. Nevertheless, a growth in real
estate prices in Croatia measured by the hedonistic real estate
price index (HREPI) was recorded at the end of the third quar-
ter of 2014 (of 2.5% on the annual level). This was the result of
the increase in real estate prices on the Adriatic coast (of 8.7%
on the annual level), whereas prices in the rest of Croatia slight-
ly decreased on the annual level (Figure 52). However, despite
the slight recovery of the real estate market, the consequences
of the drop in prices in the last six years were observed, among
other things, in the increased growth in the share of non-per-
forming loans (see Box 2 Macroeconomic credit risk models
for the corporate and household sector).

Indicators of financial availability in 2014 slightly fluctuated
around their historically low levels, thus indicating the con-
tinuation of the period of relatively favourable investment op-
portunities in this market (Figure 54). These dynamics were
mostly due to a decline in real estate prices, accompanied by
a fall in estimated loan repayments on the annual level. Under
such conditions, residential real estate in Croatia could become
a more attractive investment, due also to the relatively low in-
terest rates on household deposits and reduced yields in the
capital market.

Although the mentioned trends suggest the beginning of real
estate market stabilisation, no full recovery will be possible
without an increase in demand for residential units, which is
determined by macroeconomic conditions. The expected slight
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Figure 53 Comparison of interest rates on newly-granted
housing loans in Croatia and the euro area
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Figure 54 Financial availability of residential property
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growth in disposable income and wages in this year probably
will not improve the long-term undermined consumer opti-
mism, due partly to high uncertainty related to developments in
the labour market, in other words, the high unemployment rate
and the risk of unemployment, to which households will still be
exposed. It is thus likely that there will be no significant revival
of the real estate market in 2015.
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Figure 55 Change in and stock of non-financial corporate debt®
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@ The figure is based on revised data and includes changes in the classification of sectors (ESA 2010). Data on total
corporate debt exclude debt to leasing companies in order to avoid a break in the data series caused by the change in
the methodology for reporting the value of leasing contracts from 1 January 2011 onwards. Data on external debt exclude
round-tripping transaction.

Note: Changes in non-financial institutions' debt exclude effects of the sale of a portion of claims of a major bank to a
company in the direct ownership of the parent bank in December 2012 and 2013, the assumption of a portion of shipyard
debt by the government in June 2012 and the conversion of debt into equity. The changes exclude debt to leasing
companies and CBRD and round-tripping transactions.

Sources: HANFA and CNB.

Figure 56 Annual growth rate of non-financial corporate debt
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bank to a company in the direct ownership of the parent bank in December 2012 and 2013, the assumption of a portion
of shipyard debt by the government in June 2012 and the conversion of debt into equity. The growth rates exclude debt
to leasing companies and CBRD and round-tripping transactions.

Sources: HANFA and CNB.
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Non-financial
corporate
sector

Although the non-financial corporate sector
deleveraged to domestic sources of financing
in the first three quarters of 2014, the growth
in external debt and the fall in GDP in the
same period offset the effect of deleveraging,
which resulted in a mild growth in the sectoral
indebtedness burden. Interest rate risk of non-
financial corporations decreased due to a slight
increase in the share of loans with interest
rates variable more than one year in total
loans. The total exposure to currency risk held
steady, as well as the exposure to liquidity and
solvency risk, which resulted in a still relatively
high vulnerability of the non-financial corporate
sector.

The total debt of the non-financial corporate sector slight-
ly increased in the first three quarters of 2014, to the level of
around 78% of GDP, from around 77% of GDP in December
2013 (note that because the sector classification according to
the ESA 2010 standard was applied, some of the largest public
enterprises were classified under the government sector, which
resulted in a general decrease in the level of debt of the non-fi-
nancial corporate sector in the presented period). Given that
the annual growth rate of the total non-financial corporate debt
was 0% (or —0.24%, adjusted by exchange rate changes), the
debt growth was the result of the increase in the exchange rate
and the fall in GDP in the previous year. In the period from
September 2013 to September 2014, debt to domestic banks
decreased the most, by around 0.8% of GDP (an annual rate
of change of —2.7%), whereas debt to other financial institu-
tions fell by around 0.3% of GDP (annual rate of change of
—23%). However, the sector’s external debt went up by around
1% of GDP (annual rate of change of 2.3%), the corporate debt



Figure 57 Indebtedness of the non-financial corporate sector
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Figure 58 External debt allocation by sectors from
March to September 2014
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Figure 59 Allocation of domestic bank loans by sectors from
March to September 2014
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classified as direct investments rising by around 0.2% of GDP
and other external debt instruments by around 0.6% of GDP
(Figure 55, 56 and 57).

In the period from March to September 2014, external debt
increased in the transportation, storage and communications
activities and the manufacturing industry the most, whereas
the current growth rate of external debt declined in trade, con-
struction and accommodation and food service activities (Fig-
ure 58). The growth in external debt in manufacturing industry
was the strongest in the food, pharmaceutical, metal processing
and electrical industries, while in transportation, storage and
communications activities, the greatest growth in external debt
was observed in telecommunications and air transport activ-
ities and services related to water transport, mostly in public
enterprises. The biggest decline in external debt in the observed
period in the trading activity was recorded in refined petroleum
products trade and consumer goods trade, whereas the biggest
decline in the construction activity was recorded in the segment
of real estate management.

The current growth rate of domestic banks’ loans in the period
from March to September 2014 was negative in the transpor-
tation, storage and communications activity, its change of sign
from positive to negative suggesting the deleveraging of this ac-
tivity to domestic banks. Manufacturing industry and trade ac-
tivities continued to deleverage in the observed period, but at a
slower pace than in the previous period, from September 2013
to March 2014, while the construction and real estate activity
and the hotels and restaurants activity continued to deleverage
moderately (Figure 59). Domestic debt refinancing by external
debt was more pronounced in the food industry.

Results of the bank lending survey point to a drop in demand
for loans in 2014. This trend was particularly present in the
segment of small and medium enterprises, the major factors
being the reduced need for fixed capital formation and internal
corporate financing. However, such developments in demand
were offset by the activities of debt refinancing and the financ-
ing of inventories and working capital in the second and third
quarter. Also, in the conditions of favourable bank liquidity and
weakened demand for loans, the easing of standards for grant-
ing loans was recorded for the first time in the third quarter of
2014. An improvement of supply characteristics was recorded
in all types of corporate loans, except in long-term loans (Fig-
ure 60).

A trend towards stagnation in newly-granted loans of domestic
banks was observed from the beginning of 2014, with a neg-
ligible decline in the share of long-term financing. This is in
line with the aforementioned results of the bank lending survey,
which indicate a slight decline in short-term debt refinancing
and a simultaneous fall in demand for long-term investment
loans. Parallel with this, the increase in non-financial corporate
deleveraging in 2014 resulted in a stronger fall in the absolute
stock of long-term loans in the second and third quarter. Fol-
lowing a mild fall in the second quarter, the third quarter of
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Non-financial corporate sector

Figure 60 Change in credit standards and demand for loans to
corporates

=== (redit standards as applied to the approval of total loans to corporates
Total corporate demand for loans

in %, net
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Note: Positive values show the increase in demand, i.e. the tightening of credit standards, whereas negative values
show the decrease in demand, i.e. the easing of standards.
Source: CNB.

Figure 61 Newly-granted bank loans and absolute change
in the stock of gross loans
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Note: Due to a change in the methodology of monitoring of stock and maturity of loans which are the consequence of
change in the classification of sectors, the data from 31 December 2011 onwards are revised in line with the new
methodology. The decrease in the stock of loans in December 2012 and 2013 is the result of the sale of a portion of
claims of a major bank to a company in the direct ownership of the parent bank, with the decrease in June 2012 being
the result of the assumption of a portion of shipyard debt by the government.
Source: CNB.

Figure 62 Breakdown of newly-granted loans to non-financial
corporations by maturity and currency
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Figure 63 Share of corporate non-kuna debt? in total loans
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Figure 64 Currency exposure in September 2014
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Note: A full circle denotes the debt dynamics in the last two quarters observed. An empty circle denotes the same change in
the debt balance in the previous period. The size of the circle denotes the significance of a particular activity's share in total
external debt of non-financial corporations. Activities accounting for a relatively minor share in total debt are not presented.
Sources: FINA and CNB.

2014 was marked by stagnation in the absolute stock of short-
term loans (Figure 61).

A slight growth in short-term kuna financing, which started in
the beginning of 2013, continued into 2014. Concurrently, a
slight decrease in long-term financing of the same type and a
stagnation of newly-granted loans in a foreign currency only
slightly affected the change in the currency structure of new-
ly-granted corporate loans (Figure 62).

A mild decline in the currency exposure of non-financial cor-
porations was most pronounced in the transportation, storage
and communications activities and the manufacturing industry
and somewhat less pronounced in the trade and construction
activities. The hotels and restaurants activity slightly increased
its currency exposure, and due to a concurrent fall in the share
of export revenues, observed also in the transportation, storage
and communications activities, this resulted in a mild increase
in the currency risk (Figure 64). However, these changes in the



Figure 65 Breakdown of bank loans to non-financial
corporations by interest rate variability
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Figure 66 Interest rates on long-term loans to non-financial
corporations in Croatia and the euro area
I Spread Croatia

== Euro area Risk premium (EMBI)

Sources: ECB, FINA and CNB.

Figure 67 Interest rates on short-term loans to non-financial
corporations in Croatia and the euro area

. Spread Croatia w== Euro area Risk premium (EMBI)
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Sources: ECB, FINA and CNB.

Financial Stability

Figure 68 Indicators of vulnerability in the corporate sector
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Note: The vulnerability in the corporate sector was estimated by three indicators. The liquidity risk indicator was
calculated as the ratio of the sum of the total debt amount and interest payments of the sector to gross operating profit:

Debt, Interest payments,
Gross operating profit, " Gross operating profit,

R =05

The solvency indicator was calculated as the debt-to-equity ratio:

 Debt,
" Equity,
The snowball effect risk was calculated as the ratio of interest payments to the average debt adjusted by the growth
in gross operating profit:

R — Interest payments, _ Gross operating profit, _
! Debt; + Debt,, + Debt,_, + Debt, 5 Gross operating profit,_,
4

These indicators were normalised to the value range 0 — 1 and the total risk was calculated as the average of the

three mentioned normalised indicators:
TR = LR + SR3’{ + SNR',

Sources: CNB and FINA.

last two quarters only slightly affected the currency structure of
total loans granted to non-financial corporations (Figure 63).

The structure of loans by interest rate variability shows a minor
increase in the share of loans with a variable interest rate in the
period longer than one year, and the total share of loans with
the interest rate variable within 12 months thus decreased from
99% to a still high 97% (Figure 65).

Weaker corporate demand for loans and a favourable access to
domestic and foreign financing sources support the downward
trend in domestic banks’ interest rates on corporate loans. In-
terest rates in Croatia, irrespective of their maturity, thus con-
tinued to record their historical lows in terms of their average
level in the second and third quarter of 2014, with the price of
short-term financing coming close to the price of long-term
financing. This was probably due to long-term weakened de-
mand for financing of investments and a fall in yields to ma-
turity on long-term government bonds of Croatia that was
relatively sharper than in the euro area. It both intensified the
reduction of interest rates on long-term loans in relation to in-
terest rates on short-term loans. Such conclusions were sug-
gested by the results of the bank lending survey. Parallel with
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these movements in interest rates in Croatia, their somewhat
more dynamic decline has also been recorded in the euro area
since the beginning of 2014. Under such conditions, the spread
between interest rates on corporate loans in Croatia and the
euro area increased slightly, which reflects a still relatively high
risk premium for the country (Figure 66 and 67).

The total riskiness of the non-financial corporate sector was
marked by a stagnation in the last two years (with minor oscil-
lations), but it still remained on a relatively high level as com-
pared to the level of indicators from the pre-crisis period, until
2008, although the risk level decreased after the peak of the
crisis in 2010. The liquidity risk follows the developments in
the total risk of the sector, while a high and stagnating level of
the solvency risk has been present since the mentioned peak of
the crisis. Having culminated at the end of 2009, the snowball
effect briefly declined in 2011, as a result of the growth in gross
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operating profit in 2011. Due to a renewed fall in disposable
income, the mentioned risk indicator went up in 2012 and re-
mained at levels that exceed the levels of indicators from the
pre-crisis period (Figure 68).

Opverall, due to the high level of non-financial corporate debt,
which is slowly declining, the absence of growth in gross op-
erating profit and the decrease in capital driven by operating
losses, the vulnerability of the sector is still at a relatively high
level, despite the fall in interest rates and a consequent decline
in the interest paid burden. From the structure of vulnerability
components, it can be concluded that a decrease in the sector’s
riskiness can only be realised by an increase in the capital, i.e.
by the growth in gross operating profit. Without further bor-
rowing, this can only be achieved by the increase in total prof-
itability and cost-effectiveness of the non-financial corporate
sector and by the inflow of new equity.



Box 2 Macroeconomic credit risk models for
the corporate and household sector

The basic motive for the improvement of macroeconomic credit risk
models for the corporate and household sectors is the upgrading of the
analytical framework within the stress testing of credit institutions. The
models used so far were based on loan quality data based on a different
definition of a non-performing placement (A90 placements were not
treated as irrecoverable). Also, in the segment of the corporate sector
credit risk, the models used so far (due to a higher aggregation) could
not determine the credit risk for specific economic activities. Finally, as
four years have passed since the last estimate of these models’ param-
eters and as previous models covered a smaller number of credit insti-
tutions (only commercial banks), a reassessment of these sectors’ credit
risk provides a more precise assessment of the relationship between the
macro environment and credit risk.

1 Portfolio credit risk models for the corporate sector

The previous approach to credit risk modelling for the non-financial cor-
porate sector was based on data collected on an aggregate basis. In or-
der to take into account the specific features in the structure of the cor-
porate portfolio in stress testing, the group of models was extended. In
addition to enabling a more precise detection of the specific features of a
certain corporate segment and in turn a more precise risk measurement
on an aggregate basis, the sectorally adjusted measurement of credit
risk also enables flexibility in the application of the new framework for
stress testing through a greater number of significant macroeconomic
variables in the models, which is particularly reflected in a more com-
prehensive impact of shocks.

In line with that, on a sample from the first quarter of 2004 to the fourth
quarter of 2013, individual models for four segments were developed,
including the construction sector, other — large enterprises! (all large
private enterprises not dealing in construction), other — small enterpris-
es (all small and medium-sized non-construction private enterprises)
and state-owned enterprises (SOEs). This kind of segmentation result-
ed from noticeably different movements in the share of non-performing
placements and potential liabilities among segments (Figure 1) and
from the share of their exposure? in total exposure of the non-financial
corporate sector.

The modelling was carried out using a linear regression, and annual
changes in the dependent variable (changes in the share of non-per-

1 The classification of enterprises by size (small, medium and large) was done ac-
cording to FINA's definition, the basic criteria being the amount of assets, total in-
come and the number of employees.

2 Since for periods before the fourth quarter of 2009 in the ID-FINA base it is not
possible to classify by groups the quality of loans of a certain enterprise, only its
exposure, due to the size of the sample on which modelling is carried out, exposures
are modelled. Shares of segments were 17%, 44%, 18% and 21% respectively at
the end of December 2013.

3 Variables such as real GDP, exchange rate and inflation were tested in the form of

annual rates of change (in %), whereas interest rates and unemployment rate were
tested as annual changes.
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Figure 1 Non-performing placements and potential liabilities
by segments
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forming placements and potential liabilities) and independent variables®
were applied in the estimations as follows:

w=atBrxtysx(—1)+0xx te,

where y is the change in the share of non-performing loans in a loan
portfolio, x is the independent variable vector and the error term.

Since in the modelling of each segment a number of model specifica-
tions were tried out, the measure of the error between actual and model
values was the average error (RMSE)*. Finally, such estimated values of
non-performing placements and potential liabilities were aggregated on
the level of the entire corporate sector based on the share of exposure of
segments in the total exposure of sectors (Figure 2).

Figure 2 Actual and model estimates of non-performing
placements and potential liabilities for the corporate sector
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Notes: 1 Atypical growth in placements and potential liabilities in the second quarter of 2006 is related to the change in ID
form, whereas the growth in the second quarter of 2007 and the fall in the fourth quarter of 2012 are related to the
worsening, i.e. the "cleaning up" of the loan portfolio of a large bank. 2 Broken lines represent the deviation from the actual
value of =1 percentage point.

Source: CNB.

4 In formal terms, it is the root mean square error, defined in the following manner:

n 2
thl (NPLR-actuaI, - NPLR»modeI,)
RMSE = n
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Explanatory macroeconomic variables that have proved statistically sig-
nificant in the models (Table 1) differ considerably among segments,
which justifies the sectoral approach to credit risk modelling. Also, all
coefficients in the models developed show the expected signs. Favour-
able macroeconomic developments (measured by economic growth) or
the growth in price categories (inflation and real estate prices), through
the increase in corporate income, cause a decrease in the share of
non-performing placements and potential liabilities. Unlike the general
growth in prices significant in the segments of other (non-construction,
private) small and large enterprises, the growth in prices on the real
estate market (measured by HREPI) is logically significant in the con-
struction sector. In addition to the higher income, it also contributes to
the increase in collateral value, which alleviates debt repayment for the
debtor. In contrast to this, the growth in financing costs (interest rates)
and the depreciation of the kuna against the euro increase the burden of
the repayment of loans and lead to the growth in the share of non-per-
forming placements and potential liabilities. From this point of view, the
rise in the exchange rate in the construction sector mostly affects the
household sector, where the increase in the loan repayment burden de-
motivates future potential buyers from borrowing, and reduces demand
for residential properties, which has a direct impact on the decline in
corporate income in this sector. The growth in the share of non-perform-
ing placements and potential liabilities is also due to the growth in the
unemployment rate, which reflects unfavourable developments in the
labour market and the general economic slowdown.

2 Credit risk models for the household sector

Unlike the corporate sector, where data on placements and potential
liabilities were modelled, data on loans were used for the household
sector.® As these data are collected on a summary basis (at the level of a
credit institution), it is not possible to develop models of the probability
of default, such as the model for corporate clients. Also, data on the
quality of household loans are available for a longer time period only
for housing and other loans. Whereas housing loans are a relatively
homogeneous group, other (non-housing) loans represent an extremely
heterogeneous group of instruments, which is much harder to model
due to various factors that affect their quality (mortgage, car purchase
and credit card loans, overdrafts and other loans). Consequently, credit
risk modelling was approached, as before, through two models: a) the
credit risk model in the segment of housing loans, and b) the credit risk
model in the segment of consumer (other, non-housing) loans.

As in the corporate sector, modelling was carried out by using a linear
regression, and annual changes in the dependent variable (change in
the share of non-performing loans) and independent variables® were
applied in the estimations. Independent variables with a time lag and

5 In the household sector, bank exposure mostly relates to loans.

6 Variables such as real GDP and weighted exchange rate were tested in the form of
annual rates of change (in %), whereas interest rates and unemployment rate were
tested as annual changes. Additional steps were taken in order to make the estimated
parameters as reliable as possible. All dependent and independent variables with
observed outliers were winsorised to 1%. Unit root tests were made for all dependent
variables and the correlation of independent variables was checked.
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Table 1 Regression analysis results by segments

Construction | Other small | Other large SOE
2.793 3.734
Dummy {Q2/2006}
(-1.516) (1.376)*
0.458
Dummy {Q2/2007}
(-1.475)
3.365 3.369 1.919
Dummy {crisis}
(0.755)** | (0.819)**  (0.690)**
-0.378 -0.083
Real GDP (-1)
(0.097)** (0.029)**
-0.010
Real GDP (-1)"2
(-0.006)
-1.607
Inflation (-1)
(0.205)**
-1.570
Inflation
(0.661)*
0.150
Inflation ™ 2
(-0.092)
EUR/HRK exchange 0.340 0.095
rate (-1) (-0.182) (£0.086)
EUR/HRK exchange -0.455
rate (0.194)
(EUR/HRK exchange 0.251
B (-0.126)
-0.047
HREPI (-1)
(-0.044)
Long-term interest 0.733 2.816 0.513
rate on corporate
loans indexed to f/c (-0.522) (0.479)** (0.219)*
Unemployment rate 2.296 0.686
1 (0.204)** (0.223)**
1.837 4.127 2.608 0.118
(]
(0.608)** (1.159)* (-0.145)

Note: Standard errors of the estimated parameters are shown in brackets.
Source: CNB calculations.

non-linear transformation and dummy variables were additionally in-
cluded, which increased the model’s explanatory power.

A number of model specifications were tested in the modelling. Certain
independent variables with a one-quarter time lag were used, which
accompanied by the inclusion of the square value of certain independ-
ent variables in the models contributes to stability of estimated values.

All coefficients in the presented models (Table 2) show the expected
signs. The depreciation of the kuna against the weighted exchange rate



Table 2 Regression analysis results

Housing loans | Consumer loans

-0.110
Real GDP
(0.056)*
EUR/HRK and CHF/HRK weighted exchange| ~ 0-032
rate (1) (0.013)**
EUR/HRK and CHF/HRK weighted exchange 0.037
rate (0.027)
0.046
Interest rates on housing loans (-1)
(0.068)**
0.453
EURIBOR (-1)
(0.209)**
0.141
EURIBOR (-1)"~2
(0.047)***
-0.045
HREPI (-1)
(0.008)***
0.001
HREPI (-1)"~2
(0.001)**
0.092 0.474
Unemployment rate (-1)
(0.035)** (0.082)***
0.424 0.537
C
(0.092)***

Notes: 1 Standard errors of the estimated parameters are shown in brackets.
2 Weights in the weighted exchange rate between EUR/HRK and CHF/

HRK represent the share of euro and Swiss franc loans, respectively, in total
household loans.

Source: CNB calculations.

and the growth in interest rates on housing loans lead to an increase
in the share of non-performing housing loans, since they increase the
effective monthly liabilities of clients. The same effect on the share of
non-performing housing loans will be realised in the event of deteriora-
tion in the labour market or a general economic slowdown (measured
by the unemployment rate). In contrast to this, a higher level of real
estate prices (measured by HREPI) is associated with a lower level of
non-performing loans, since a higher real estate value will increase the
opportunity cost of the termination of loan repayment.

In addition to the worsening of economic activity (measured by the
growth rate of real GDP) or the depreciation of the kuna against the
weighted exchange rate, a deterioration in the labour market will also
contribute to the increase in the share of non-performing consumer loans
to households. The growth in EURIBOR, a benchmark interest rate to
which a significant share of consumer loans are indexed, leads to the
growth in the share of non-performing other (non-housing) household
loans, because it increases the effective monthly liabilities of citizens.

The estimated values of the share of non-performing housing loans (Fig-

ure 3) are very close to the actual ones (RMSE = 0.12)7. This is primar-
ily due to the homogeneity of housing loans as instruments in the entire
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Figure 3 Actual and model estimates of the share of
non-performing housing loans
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Figure 4 Actual and model estimates of the share of
non-performing other loans
== NPLR_actual NPLR_model
16 %
S 7}
" =
o i BV
ALY L 10
. v
o
0 8

Q1/05
03/05
Q1/06
03/06
Q1/07
03/07
Q1/08
03/08
01/09
03/09
Q1/10
03/10
Q1/11
03/11
Q1/12
03/12
Q1/13
03/13

Note: Dotted lines represent the deviation from the actual value of =1 percentage point.
Source: CNB.

credit institutions sector. In contrast to this, the estimated values of the
share of non-performing other household loans (Figure 4), as expected,
show a slightly bigger deviation from actual values (RMSE = 0.21), due
to the heterogeneity of this group of loans. However, if we compare the
adjustment of model values to actual values according to the previous
approach to the modelling of these segments, the models presented in
this box contribute to the quality of the analytical framework of stress
testing. RMSE for housing and consumer portfolio stood at 0.42 and
0.66 respectively.

The results of the quantitative analysis of scenario elasticities® (Table 3)
obtained on the basis of estimated models are as expected. In the con-

7 A lower value of mean error logically suggests a better adjustment of model to
actual data.

8 Scenario elasticity reflects the change in the share of non-performing loans (for
housing and consumer loans portfolios) and non-performing placements and potential
liabilities (for the corporate portfolio), depending on the scenario in the fourth quarter
of 2015 relative to the fourth quarter of 2014.
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ditions of slightly improved macroeconomic developments expected in
2015 (assumptions under the baseline scenario) and a significant dete-
rioration in macroeconomic conditions in this year (assumptions under
the adverse scenario), a growth in the share of non-performing loans,
i.e. placements and potential liabilities, is expected under both the sce-
narios, irrespective of the segment. In the household sector, a growth of
only 0.35 percentage points in the segment of housing and 0.48 per-
centage points in the segment of consumer lending is estimated under
the baseline scenario, whereas a growth in the share of non-performing
placements and potential liabilities in the segment of corporate lending
is somewhat stronger and estimated to 4.64 percentage points. Bearing
in mind the increase in the previous year, it is noticeable that a stagna-
tion of this process in all portfolios is expected in 2015. Furthermore,
under the shock scenario, a somewhat stronger sensitivity to shocks
is observed in the corporate sector than in the household sector. For
instance, a considerable fall in economic activity in 2015 will result
in a growth in the share of non-performing placements and potential
liabilities of corporates, of 0.3 percentage points, whereas in the seg-
ment of consumer loans, it will result in an increase in the share of
non-performing loans of 0.23 percentage points. It is also evident that

Table 3 Scenario elasticities

Corporations

Baseline Adverse Baseline
scenario scenario scenario
Real GDP -0.052 0.313
Inflation -0.330 -2.652
EUR/HRK exchange rate 0.005 9.468
HREPI -0.009 0.023 -0.048
Long-term interest rate on
corporate loans indexed to f/c Qtee L4097
Interest rates on housing loans 0.000
Unemployment rate -0.022 0.227 -0.004
EUR/HRK and CHF/HRK weighted -0.020
exchange rate
EURIBOR
Total (including the constant 4,638 13.460 0.353

component and dummy variables)

Source: CNB calculations.
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Housing loans

the greatest contribution to the total growth in the share of non-perform-
ing placements, as well as the greatest sensitivity to shocks, irrespective
of the segment, comes from the changes in the exchange rate of the
kuna against the euro or the weighted exchange rate.

A prolonged period of recession and significant differences in develop-
ments in the share of non-performing placements across sub-segments
increase the importance of the reassessment of credit risk model pa-
rameters. The portfolio models presented in this box include a broader
group of independent variables and thus enable flexibility in the applica-
tion of the new framework for stress testing and consequently contribute
to its analytical quality. Apart from the technical aspect, which involves
a further improvement of the model’s predictive properties and takes
into account the specific features of sub-segments through sectorally
adjusted risk measurement, the developed model enables a more pre-
cise assessment of a relationship between the macro environment and
credit risk. It can be concluded that credit risk models will continue to
be improved, primarily by the additional inclusion of variables specific
for banks, which would additionally improve the transfer of macroeco-
nomic shocks into bank balance sheets.

Consumer loans Private sector

Adverse Baseline Adverse Baseline Adverse
scenario scenario scenario scenario scenario
-0.020 0.230 -0.030 0.212

-0.152 -1.222

0.002 4.362

0.140 -0.016 0.045
0.010 0.487

0.014 0.000 0.003
0.040 -0.020 0.208 -0.017 0.175
0.415 -0.026 0.480 -0.012 0.243
-0.010 0.437 -0.003 0.128

1.033 0.462 1.892 2.359 7.009



Figure 69 Selected developments in the banking sector
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Figure 70 Year-on-year growth in major banking sector
balance sheet items
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Banking sector

Further unfavourable macroeconomic
developments, coupled with a poor demand for
loans and a further fall in asset quality, make
it more difficult to find business strategies
that would halt a further fall in the assets

and earnings of banks. In the environment of
continued materialisation of credit risk and
slow resolution of the issue of the existing
non-performing loans, the banking sector has
become more concentrated and the share of
banks in the financial markets has continued
to decline (Figure 69). The poor demand

on the domestic market resulted in banks’
investments in liquid assets and their further
deleveraging in relation to foreign owners thus
reducing net exposure to them to pre-crisis
levels.

Balance sheet vulnerabilities

The banks channelled almost the entire inflow of funds from
domestic sources of financing, which in the first nine months
exceeded the trends usual for the season, to foreign assets, and
further deleveraged with respect to foreign owners (Figures 70
and 71). The growth in household deposits, the most stable
source of financing of banks since the beginning of the crisis,
slowed down over the past year to the level of deposit interest
rate which suggests the actual absence of any new inflows. By
contrast, the increase in corporate deposits, whose share in to-
tal deposits fell steadily during the crisis, was primarily the re-
sult of borrowing by public enterprises and temporary deposits
in the transaction accounts with the banks during the observed
period.
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Figure 71 Structure and price of banking sector liabilities
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Figure 72 Net financial position of banks with respect to
foreign owners

Majority foreign owner loans Majority foreign owner deposits
Loans to majority foreign owner Subordinated and hybrid instruments
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== (Net) share of foreing owners in bank liabilities

2008 2009 2010 2011 2012 2013 03/2014
Source: CNB.

Figure 73 Banking sector assets
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The temporary character of the newly received deposits of the
private sector encourages banks to invest predominantly in lig-
uid forms of foreign assets. By doing so, the banks avoid expo-
sures to refinancing and liquidity risks. However, the reasons
behind the absence of maturity transformation from short-term
to long-term assets of banks also lie in poor demand of the
private sector reflecting the standards for granting loans ap-
plicable in the period of prolonged recession (Figure 70). As a
result, the total assets of banks fell by 1.9% on an annual level
in September 2014.

The return of some deposits and loans to foreign owners con-
tinued the downward trend of the share of these owners in the
liabilities of banks with the result that at the end of September
their (net) share in the balance sheets of banks fell to 20.7%,
or to the pre-crisis level. The banks used some of the currently
cheap and available domestic sources to reduce their liabilities
towards the foreign owners, thus contributing to capital man-
agement and reduction of capital costs on the level of financial
groups within which they operate. Loans granted to majority
foreign owners also rose during the observed period, a devel-
opment which in economic terms represents a form of bank
deleveraging and not credit activity. The banks partly compen-
sated for the reduction in the share of owners in the liabilities of
banks by increasing the share of deposits from other non-resi-
dents (Figure 72).

As a result, the indicators of bank liquidity rose sharply (Figure
74). However, the increase in bank liquidity, normally favoura-
ble from the standpoint of financial stability, mainly also derives
from the inability of banks to perform maturity transformation
and channel the funds to the private sector. Therefore, techni-
cally, the impediment to credit growth does not lie in the pres-
ent structure of the balance sheets of banks but in the expecta-
tions of banks and clients regarding future developments and
their risk aversion®. The absence of maturity transformation
also reduced maturity mismatches between assets and liabilities
of banks (Figure 75). Although smaller mismatch may seem to
pose a lower risk for the banks, it is the maturity transformation
that is the key to banks’ operations so the fall in mismatches
is only a reflection of their risk aversion and the poor demand
of the private sector. The inability of banks to “open” the dif-
ference between assets and liabilities mirrors their inability to
formulate a long-term strategy under the existing conditions,
which causes stagnation of their closed as well as their low in-
come-generating balance sheets and growing risk of inertia,
which is only slightly offset by deleveraging abroad.

On the asset side, the behaviour of banks continues to be based
on the crisis pattern of behaviour, as manifested by the growing
share of the government in bank assets. The fall in loans to the
government in the third quarter was temporary and was com-
pensated for by new borrowing in October. At the same time,
debt securities, mostly issued by the domestic government,
were the only form of assets that grew steadily throughout the

8 For more details on this topic, see Box 1 Determinants of credit supply and demand
of households and corporates.



Figure 74 Liquidity indicators
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Figure 75 Cumulative mismatch of assets and liabilities, by
currency and maturity, absolute values, as % of assets

== HRK up to 1 year Foreign currency up to 1 year (negative) — right
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Source: CNB.

Figure 76 Bank exposure to direct risks

== Net open foreign exchange position — right
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Figure 77 Share of unhedged loans in total loans exposed
to CICR
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Figure 78 International comparison of the use of financial
leverage
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crisis. At the same time, private sector deleveraging, coupled
with deterioration in the quality of placements to this sector led
to a fall in their share in the assets of banks (Figure 73).°

Continued deleveraging of the private sector, coupled with a
concomitant temporary fall in loans to the government, led to
a fall in the credit portfolio of banks. The fall in loans, though
only temporary, nevertheless points to the large influence the
government sector has on the credit portfolio of banks and
banks’ balance sheets in general. The next period might see a
change in the relationship between the banks and the govern-
ment due to restrictions associated with the excessive deficit
procedure.

In the period of loan stagnation and a small growth in depos-
its, banks’ exposure to direct currency and interest rate risk re-

9 For more details on this topic, see the chapters Household sector and Non-financial
corporate sector.
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Figure 79 Change in selected business performance indicators
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Figure 80 Indicators of returns
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Figure 81 International comparison of raw and modified data

on return on assets (ROA)
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Figure 82 Selected interest rates (quarterly average of monthly

interest rates)
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Figure 83 Share of short-term loans in total newly-granted
loans (quarterly average)
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Figure 84 Structure of banks' net operating income by sectors,

in the first nine months of 2014
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mained stable and low (Figure 76). However, their exposure to
CICR remained large despite a small fall over the observed period
(Figure 77). A small fall in the exposure to CICR was the result of
an increase in short-term kuna loans to the private sector and not
to any increase in its protection against the currency risk.

When compared internationally, Croatia continues to belong to
a group of countries in which the banking sector uses the finan-
cial leverage to a relatively small degree (Figure 78). However,
the macroeconomic performances in Croatia (chapter: Macro-
economic environment) are significatelly weaker than in other
EU countries, which might result in leverage growth in Croatia
due to capital erosion as a result of asset deterioration. However,
the pressure on the capital of banks will continue over the next
period, both on account of credit risk and the pressure coming
from the owners. Namely, the high country risk premium rais-
es the cost of bank principal while the prospects for generating
earnings on the existing balance sheets are weak. As a result, and
in contrast with the countries of origin of owners of the banks in
Croatia where leverage was reduced by recapitalisation, the share
of owners in the liabilities of banks in Croatia is falling. Even
though this fall still relates primarily to liabilities, in the first nine
months of 2014, the banks paid out to the owners HRK 1.8bn in
dividends, the amount which equals 250% of last year’s earnings.

Strategic risks'®

The careful management of the balance sheet structure and
operating expenses already mentioned resulted in banks still
having a solid net operating income; accordingly, their earn-
ings were determined by developments in charges for value
adjustments (Figure 79). After rising sharply in 2013, these
charges held steady at a high level, influenced by inflows of new
non-performing loans, but mainly as a result of growth in cov-
erage of the existing non-performing loans (see Box 4 A new
approach to the decomposition of return on bank assets).

The net interest margin of banks held steady at levels similar to
those in the crisis period, while the indicators of return on av-
erage assets (0.2% at end-September 2014) and average equity
(0.9% at end-September 2014) held steady at 2013 levels when
they had fallen sharply as a result of high charges for value ad-
justments (Figure 80). A large contribution to keeping the net
interest margin stable was also largely made by the currently
low deposit interest rates whose downward trend continued
into 2014. Given a somewhat faster fall in deposit than lend-
ing interest rates, the interest rate spread of banks rose slightly
(Figure 82).

The difference between bank profitability before and after charg-
es for value adjustments suggests that the operating profitability
of banks in Croatia is equal to its average level in the countries of
Central and Eastern Europe. However, the banks in these coun-

10 Income statement items until September 2014 were annualised to make them
comparable with the preceding whole year periods. This was done by summing up
banks’ business results in the last quarter of 2013 and the first three quarters of
2014.

Financial Stability

Figure 85 Change in bank profitability in various segments of
financing in the period of crisis
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tries made value adjustments for a major share of non-perform-
ing loans sooner. This underlines the importance of prompter
resolution of non-performing loans and also suggests that the
resolution of this issue will take a little longer in Croatia since
economic recovery clearly contributed to profitability of banks in
the countries of Central and Eastern Europe (Figure 81).

The differences in the profitability of banks in Croatia arise to a
great extent from credit portfolio diversification. Households are
again the key sector for the banks, which is the result of cheaper
sources of funds and relatively high implicit rates achieved after
charges for value adjustments. However, as the importance of
households also lies in related sales, this sector is also impor-
tant for generating non-interest income. However, the house-
hold sector requires a distribution network and possession of
physical assets to which the economy of scale is applied. The
government, as the next most profitable sector and the only sec-
tor that is not deleveraging currently, also requires balance sheet
strength since government borrowing generally takes the form
of a smaller number of larger loans (Figures 84 and 85).

Under the circumstances of poor demand for long-term place-
ments, it is difficult for the banks to formulate a strategy that
would enable long-term profitability. Namely, since the begin-
ning of the crisis, the banks’ efforts were focused on optimisation
on the liabilities side, with growing risk aversion on the asset side.

The fall in lending interest rates over the past several years re-
duced the burden of private sector debt repayment; however,
the risks still present with bank clients pose potential credit
risk for the banks (Figure 82). The disposable income of the
household sector declined in the past three years, so the fall in
this sector’s debt repayment burden resulted exclusively from
its deleveraging. By contrast, the risk of the corporate sector
has held steady for several years and the ever increasing share
of financing of current corporate needs bespeaks its reduced
investment activity that would enable easier debt repayment in
the future (Figure 83 and the chapters Household sector and
Non-financial corporate sector).
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Figure 86 Ratio of non-performing loans to total loans by
sectors
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Figure 87 Distribution of the ratio of non-performing loans
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Figure 88 Resolution of the issue of non-performing loans in
banks, cumulative as % of non-performing loans at
end-September 2014
=== Sale to affiliated enterprises == Foreclosed and repossessed assets
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Figure 89 Burden of value adjustment charges on bank
income and capital
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Credit risk and capital adequacy

Over a prolonged period of recession, the share of non-per-
forming loans grew steadily in accordance with expectations,
reaching 17.2% at the end of September 2014 (Figure 86).
Also, as a result of significant differences in the quality of in-
dividual segments of credit portfolios'' and the possibilities of
their diversification, the differences in the quality of loans be-
tween the banks continued to grow (Figure 87). So, despite
a somewhat larger contribution of the household sector (the
share of non-performing loans at the end of September 2014
was 12.0%) in the past year, the corporate sector (the share
of non-performing loans was 30.6% at the end of September
2014) again had a dominant effect on aggregate indicators of
credit portfolio quality. Given that no significant improvements
in macroeconomic developments are expected in the forthcom-
ing period, the share of non-performing loans will probably
continue to grow which will require increased efforts towards
the resolution of the issue of non-performing loans.

The coverage of non-performing loans rose to 49.5%, which
is the result of developments in all the categories, but primar-
ily those in the corporate sector. After the end of 2013 when
the coverage rose as a result of amendments to the Decision
on the classification of placements and banks’ preparations for
asset quality review of European banks (AQR), the coverage
of non-performing loans continued to grow as was announced
in previous issues of this publication, as a result of ageing of
existing non-performing loans, which have become the most
important determinant of the developments in bank earnings
(Figure 86 and Box 4 A new approach to the decomposition of
return on bank assets).

The results of non-performing loans resolution policies have
been modest so far. In the corporate segment, pre-bankrupt-

11 For more details on this topic, see Box 2 Macroeconomic credit risk models for the
corporate and household sector.



Figure 90 Capital adequacy ratios
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Figure 91 Structure and distribution of Z-score
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cy agreements have so far not resulted in any significant im-
provement in corporate sector performances and the position
of banks and other creditors with secured claims may be im-
proved only after improvement in the operational results of the
restructured corporates.

The resolution of the issue of non-performing loans can be
achieved by improvement in the macroeconomic situation and
the ensuing credit growth which would lead to dilution in the
share of non-performing loans but the banks themselves can
also make some contribution in this regard. In addition to loan
rescheduling activities, since the beginning of the crisis the
banks have cumulatively sold, written-off or taken over collater-
al for some 33% of non-performing loans from end-2014. Had

Financial Stability

Figure 92 Average number and share of assets of banks with
a weakened solvency in the last year
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there been no such activities, the share of non-performing loans
would today stand at approximately 20% (Figure 88).

The coverage of non-performing loans kept the charges for val-
ue adjustments at slightly lower levels than those reported in the
previous year (Figure 89). In current earnings, these expenses
accounted for approximately 80% of net income. The increase
in the coverage of non-performing loans protected the capital of
banks against the potential shock of uncovered non-performing
loans (Figure 90). As a result, current earnings, though largely
exhausted by a fall in the scope of operations and poorer inter-
est collection, are still capable of providing capital protection.

The importance of capital protection becomes clearer if we take
into account a small fall in the capital to assets ratio to below
14% for the first time since the crisis. The pressure on the cap-
ital of banks comes not only from credit risk but also from div-
idend payouts to owners as well as a fall in loans and deposits.
Account should be taken of the fact that the increase in capital
adequacy in the past six years is almost entirely due to method-
ological changes and the fall in the average credit risk weight
and only slightly to the inflow of new capital (Figure 90).

The described developments in the banking sector are also re-
flected in medial bank stability which, measured by insolvency
risk, held steady at end-2013 level, while the gaps between the
banks continued to widen (Figure 91). The fall in Z-score in
the past two years was mostly due to a fall in the stability of
bank earnings, in contrast with the stability of the equity, the
component that traditionally had the biggest positive effect on
total stability, which remained high. However, at the same time
the number and the share of banks with a Z-score below the de-
fined threshold of weakened solvency was slightly higher than
in 2013 (Figure 92).
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Box 3 Introduction of a countercyclical capital
buffer

At the beginning of this year the CNB started formally monitoring sys-
temic risks of a cyclical nature in Croatia that might possibly have a
negative effect on the financial stability of the system!. It will, in the
process, in accordance with its macroprudential policy and the recom-
mendations of the ESRB?, regularly monitor the evolution of possible
imbalances in private sector funding needs and publish on a quarterly
basis the buffer guides (CCB_), i.e. the legally prescribed countercycli-
cal capital buffer rates (CCB). Given the fact that the Croatian economy
is still in the contraction phase of the economic cycle, there is currently
no need for this capital requirement so on 1 January 2015, the zero
CCB rate was introduced with the initial period of application of 12
months®. Presented below is a short overview of the analytical basis for
such a decision.

The process of private sector deleveraging in the Republic of Croatia
continued into the second quarter of 2014, particularly in the house-
hold sector, driven by unfavourable developments in the labour market
and uncertainties. In such a situation, the long-term consumption that
might generate new borrowing is deferred. The trend of further delev-
eraging can also be seen in the corporate sector, despite a slight relax-
ation of the lending standards of banks. As a result, the standardised
credit-to-GDP ratio held steady at the pre-crisis levels. The gap in the
relative indebtedness, i.e. the departure of the loan to GDP ratio from
a long-term trend, calculated on the basis of this ratio is negative and
exceeds the level of —10%, which clearly points to the current absence
of any risks of excessive lending that would have systemic consequenc-
es on the functioning of the financial markets with potential negative
consequences to real economic developments. The CCB , thus stands
at 0%. This is also confirmed by specific indicators of relative indebt-
edness (based on a narrower definition of loans that excludes direct
cross-border financing (Figures 1 and 2), which historically signalled
more precisely such disturbances (for more details, see Box 4 Financial
cycles and countercyclical capital buffer calibration, Financial Stability,
No. 13, July 2014).

Nevertheless, one should be aware of some specific features associated
with the use of this instrument, which are reflected primarily in two
dimensions: (i) it is a variable capital requirement, the amount of which
reflects excessive growth of loans to the private sector and, (ii) its indi-
vidual use is not linear as each credit institution calculates the specific

1 The Credit Institutions Act (Official Gazette 159/2013) and the Decision on the
countercyclical buffer rate (Official Gazette 9/2015).

2 This relates in particular to the Recommendation of the European Systemic
Risk Board of 18 June 2014 on guidance for setting countercyclical buffer ra-
tes (ESRB/2014/1), Recommendation of the European Systemic Risk Board of 4
April 2013 on intermediate objectives and instruments of macro-prudential policy
(ESRB/2013/1) and Recommendation of the European Systemic Risk Board of 21
September 2011 on lending in foreign currencies (ESRB/2011/1).

3 The CNB is obligated to monitor regularly the evolution of risks and revise on a
quarterly basis the buffer guides (CCB ), depending on the developments in the

credit market and, unless prompt application of a rate is justified, the period for its
application is twelve months from the date of its publication.
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Figure 1 Relative deviation of the credit-to-GDP ratio
from its long-term trend (gap)
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rate of the countercyclical capital (CCB_) it uses, which depends on
the distribution of their relevant exposure* in individual countries (E,)
and the legally prescribed rates in those countries®:

CCBiwee = D CCBi=(E:/ D] E)

In other words, future volatility in the domestic and foreign markets
may induce different variations in countercyclical capital buffers of in-
dividual institutions, due to the differences in exposures to these risks,
i.e. due to potential imbalances in international cycles and changes in
the geographical distribution of exposures of each of them. However, if
a relatively large geographical concentration of exposures of domestic

4 Relevant exposures comprise all exposures except those towards the government
sector, international organisations, credit institutions and financial institutions.

5 Decision on capital buffers and capital conservation measures (Official Gazette
8/2014).



Figure 3 Hypothetical effects of changes in the geographical
distribution of relevant exposures on individual credit institutions
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credit institutions to residents is taken into account, no significant differ-
ences in the applied rates will be expected. Still, differences in the rates
might have a significant impact on capital requirements of large parent
international banks, some of which are also operating in Croatia. Using
the illustration shown in Figure 3, one can picture a situation in which
bank A operating in country X has exposures concentrated in the domes-
tic market up to moment C and that is why there is no difference in the
percentage of allocation of capital for these risks compared to the legally
prescribed rate. However, were it to reduce lending to entities in coun-
try X during a period from C to D by reallocation of the funds towards
demand in country Y with more stable operating conditions during the
observed period (implicitly measured by the ratio of the rates of capital
buffers in these two countries), there would be a gradual reduction in
the regulatory cost in the form of the capital buffer. By contrast, bank
B, also operating in country X, the business models and risk profiles of
which are associated with a balanced geographical structure of clients
over that entire period (until point D), would allocate a percentage of
capital which corresponds to the average rate prescribed in these two
countries.

Given the obvious manoeuvring space for arbitrage, particularly in the
transitional period (until 2018) during which the national regulators are
at liberty to recognise the rates of other national regulators, regardless of
their size®, the recommendation of the ESRB is to respect the principle
of reciprocity, i.e. to recognise and apply all the rates prescribed by the
national regulators.

However, the described specificities do not have any effect on variable
capital requirements for credit institutions in Croatia. The first reason
for this lies in the fact that credit growth is very slow in other European

6 For more details on the procedures for the recognition of the legally prescribed
rates in EU Member States and third countries, see Box 5 Schematic representation
of procedures in the implementation of capital buffers, Financial Stability, No. 13,
July 2014.
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Figure 4 Estimate of the geographical distribution of relevant
exposures of domestic credit institutions in terms of the
materiality threshold (as at 30 November 2014)
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countries too, so that Great Britain, the Czech Republic and Slovakia
have also introduced zero CCB rates. The second reason for this lies in
the fact that the CNB did not recognise the countercyclical capital buffer
rates prescribed in Switzerland (2%), Sweden (1%) and Norway (1%)
since they would only lead to administrative costs given the special
treatment of exposures not exceeding the materiality threshold of 2%
under regulatory standards of the European Banking Authority’, i.e. in
light of the right given to credit institutions to apply the domestically
prescribed rate to small exposures.

The Croatian banking system is generally oriented towards the financing
of domestic institutional sectors, mostly through standard credit instru-
ments. The estimate of the geographical distribution of exposures of all
credit institutions shows that there are almost no materially significant
relevant foreign exposures and that the nature of the two isolated cases
where they could be identified (Bosnia and Herzegovina and Slovakia)
is such that there is no effective rate that would be recognised and that
these exposures do not account for a significant part of total foreign
exposures, i.e. that they do not represent a potential channel for the
transmission of cyclical shocks even in terms of individual institutions,
let alone the system as a whole (Figure 4).

In conclusion, it should be noted that such a system of cyclical risks
monitoring will require from the CNB in the future not only estimates
of cross-border effects as regards the rates applied in individual coun-
tries but also estimates of unbalances and potential cyclical shocks in
third countries, should there be an increase in non-resident lending,
particularly in the region. Based on these analyses, the CNB would then
prescribe on its own the countercyclical capital buffer rates that would
apply to such exposures.

7 Commission Delegated Regulation (EU) No 1152/2014 of 4 June 2014 supple-
menting Directive 2013/36/EU of the European Parliament and of the Council with
regard to regulatory technical standards on the identification of the geographical loca-
tion of the relevant credit exposures for calculating institution-specific countercyclical
capital buffer rates (http://eur-lex.europa.eu/legal-content/HR/TXT/PDF/?uri=CELEX-
:32014R1152&from=HR).
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Box 4 A new approach to the decomposition of
return on bank assets

The importance of the analysis of bank earnings stems from the fact that
earnings (past and current) are a component part of capital and thus of
bank stability.! However, as standard decomposition of bank earnings,
which comes down to the key elements of profit and loss account (net
interest income, net non-interest income, administrative expenses and
charges for value adjustments), is not suitable for a detailed analysis
of bank profitability, since it does not provide a direct insight into the
causal and consequential links between macroeconomic and regulatory
framework, business strategy and bank results, a new analytical frame-
work has been developed which makes this possible.

The decomposition? of changes in bank profitability enables decomposi-
tion of net interest income of banks to the effect of the level of implicit
lending interest rate, the effect of the scope of interest rate-bearing as-
sets, the effect of asset quality on interest income on the asset side and
the effect of the level of implicit deposit interest rate and the scope of
interest rate-bearing liabilities on the liabilities side. Also, the charges
for value adjustment have been decomposed to the effect of inflows of
new non-performing placements and the effect of growth in the cover-
age of the existing non-performing placements, while, for the sake of
simplicity, net non-interest income and administrative expenses were
not decomposed (Figure 1).

Method of decomposing the changes in bank earnings

In the decomposition of interest income (i.e. expenses), the effect of
scope was quantified by multiplying the changes in the scope of interest
rate-bearing assets (liabilities) by the average implicit lending (deposit)
interest rate in the observed period, while the effect of interest rate was
quantified by multiplying the changes in the implicit lending (deposit)
interest rate by the average scope in interest rate-bearing assets (lia-
bilities). In the decomposition of interest income, account should be
taken of the effect of asset quality on interest rate income since a larger
share of non-performing loans always leads to a lower interest income.
This loss in interest income was quantified as an opportunity cost of an
unearned implicit interest rate generated on the performing part of the
portfolio.

The change in charges for value adjustments was decomposed at the
expense of new non-performing loans and expenses on the existing

1 For more details on decomposition of bank stability, see, for instance Box 3 Market
power and stability of banks in the countries of Central and Eastern Europe, Financial
Stability, No. 11, July 2013.

2 A similar approach was used in the Spanish Financial Stability Report where the
change in net interest rate spread was decomposed to the effect of interest rates,
the effect of balance sheet structure and the effect of scope (Financial Stability Re-
port, Banco de Espana, May 2014). Also, in earlier internal analyses of the CNB,
approaches were developed which decompose charges for value adjustments to those
relating to new non-performing loans and those relating to the existing non-performing
loans.
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non-performing loans. The expenses on new non-performing loans were
approximated using the data from the portfolio of corporate loans, the
data for which are available on an individual level, by calculating the
average coverage for loans that in a certain year became partly or fully
irrecoverable, while the remaining portion of charges for value adjust-
ments was assigned to existing non-performing loans. The use of the
calculation for the corporate sector on an aggregate represents an ap-
proximation; however, it should be borne in mind that the corporate sec-
tor accounts for almost 70% of all non-performing loans, which partly
justifies this approach.?

The limitations of the analysis lie in the approximations used. Thus, the
imputation behind the calculation of the interest income foregone due to
credit risk is essentially that the burden of repayment of non-performing
loans equals the burden of repayment of performing loans, while in re-
ality it was exactly the heavier burden that could lead to non-repayment.
In addition, constant migration of loans across risk categories and loan
rescheduling and renewal activities generally make the decomposition
of charges for value adjustments more difficult. That is why the de-
composition used actually divided these expenses into the effect of net
changes in non-performing loans and the effect of a net increase in the
coverage of the existing non-performing loans.

Analysis of changes in bank asset yields in the wake of the outbreak of

the crisis

The result and the benefit of the new analytical framework can best
be illustrated by interpreting developments in the components of bank
earnings after the outbreak of the recent crisis. The key element of
bank earnings, net interest income, remained stable after the outbreak
of the crisis despite initial increase in interest expenses. This is due
to a partial spillover of the growth in nominal deposit interest rates to
nominal lending interest rates as well as an increase in the share of
interest-bearing assets in the total assets of banks, largely driven by
expansive monetary policy of the central bank, which in turn made
it easier for the banks to manage assets by enabling them to reduce
liquidity reserves thus releasing the funds necessary for private sec-
tor financing. At the same time, the increase in non-performing loans
during the crisis was accompanied by their negative impact on inter-
est income. In 2010, the implicit lending interest rate started to fall,

3 In general, the decomposition of changes in total earnings of banks can be illus-
trated as follows:

ILRYILIRC D) | IATIAC D
=|AA- +

-AILIR — E-CR_II —
2 2 ] -

IDIRTIDIR(C 1) | ILYIL(CC D
i Y/ + - AIDIR | * ANNII — AAE —

’[(NPL —~ NPL(— 1)) -NNPLC *+ CVAiENPL]

Legend:
IA = interest rate-bearing assets, ILIR = implicit lending interest rate on performing
placements, Il = interest income, E_CR_II = effect of credit risk on interest income,

IL = interest rate-bearing liabilities, IDIR = implicit deposit interest rate, NNII =
net non-interest income, AE = administrative expenses, NPL = non-performing lo-
ans, NNPLC = new, non-performing loans coverage, CVA_ENPL = charges for value
adjustments of the existing non-performing loans.



influenced by a fall in nominal interest rates due to a global fall in risk
premiums, which was manifested in a fall in benchmark interest rates
and the earlier mentioned activities of the CNB. In addition to a fall in
nominal interest rates, the growth in the share of the government in
the portfolio (which borrowed at lower rates than the private sector)
also contributed to the fall in the realised (implicit) lending interest
rates. In the period that followed, none of the components of interest
income had a positive contribution to bank earnings, while loan quality
worsening put a pressure on interest income. Still, the fall in implicit
deposit rates in 2010 and 2011 contributed to a further stability in net
interest income with falling deposit interest rates (except in the period
before the crisis and in 2012 when they rose in accordance with de-
velopments in the global risk premiums in the financial markets) and
falling interest-bearing liabilities compensating for the fall in interest
income, thus enabling a stable interest income since the banks were
not able to increase the share of interest-bearing assets.*

In the period of favourable developments in deposit interest rates, which
eased the pressures on interest income and savings on all administra-
tive expenses, thus relaxing the pressures on net non-interest income,
changes in bank earnings were mostly due to developments in the qual-
ity of their assets. In 2008, the share of non-performing loans started
to rise, turning into significant charges for value adjustments in 2009.°
However, in the period that followed, most of the increase in charges for
value adjustments was the result of an increase in the coverage of the
existing non-performing loans and not new non-performing loans. The
increase in charges on the coverage of the existing non-performing loans
was particularly noticeable in 2013 when the increase in the coverage
of non-performing loans was driven by several factors (amended rules
on the classification of placements, the preparation of banks and their
owners for the implementation of the asset quality review of European
banks — AQR, etc.) (Figure 2).

Therefore, the operating profitability of banks is only supported by pru-
dent management of administrative expenses and stabilisation of net
non-interest income. However, the net interest income of banks was
maintained owing to a combination of a decline in the scope of foreign
liabilities, deposit interest rate fall and an increase in the share of in-
terest rate-bearing assets as a result of the expansive monetary policy
of the central bank. In other words, the stability of bank earnings was
maintained owing to a combination of exogenous factors and a some-
what more active bank policy aimed at reducing the costs of financing.
In the context of charges for value adjustments, the developments in
the profitability of banks after the outbreak of the crisis were primarily
affected by expenses associated with the increase in the coverage of
the existing non-performing loans which will, judging by the continued
growth in the share of non-performing loans in 2014, continue to put
pressure on the balance sheets of banks for some time in the future.

Figure 1 lllustration of an approach to decomposition of bank
profitability
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Figure 2 Decomposed annual change in earnings of banks,
as % of assets
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Note: Positive numbers suggest an increase in bank earnings. For instance, the positive contribution of implicit deposit
interest rates is the result of their reduction and in case of lending interest rates it is their increase.
Source: CNB calculations.

4 The implicit deposit interest rate is actually a weighted average nominal rate at which the banks borrow since the issue of quality is not of relevance in the case of liabilities of

banks.

5 Namely, the coverage of a loan in the year when it enters the category of partly or fully irrecoverable loans is approximately 10%, which does not lead to a considerable increase
in charges for value adjustments. In the period that follows, the coverage of these loans rises (to 100%), which leads to a significant growth in these charges.
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Even though the circumstances in which the banks currently generate
solid operating profit (as confirmed also by international comparisons,
Figure 13, chapter Banking sector) are favourable in terms of the rela-
tively low deposit interest rates on sufficiently ample domestic sources
and a still a stable government demand for loans, there are no guaran-
tees that they will necessarily continue. The expected fall in the deficit
of the government, as the major bank client after the crisis and stabili-
sation or reduction in public debt might lead to a reduction in the need
for bank financing. In addition, as shown by analyses of developments
in household and corporate sector indebtedness, the banks might be
faced with a further fall in these sectors’ demand for loans® (which was
reflected in 2014 in a fall in household and corporate loans) if a slow-

6 For more details on this topic, see chapters Household sector and Non-financial
corporate sector.
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down in economic activity persists. Also, any significant disturbances
in the financial markets might drive the burden of debt repayment to the
banks upwards. Bearing in mind all the above-mentioned factors, the
banks’ prospects for generating earnings (and thus providing support to
stability) are weakened since they would not be able to offset the in-
crease in risks on the liabilities side of the balance sheet by activities on
the assets side in the same time frame. Under such circumstances, the
banks would have to take a more active role and make bigger changes
in their operations, neither of which they were inclined to do before the
crisis, and the current circumstances in the domestic market do not
make it possible.



Table 5 Macroeconomic scenarios

Macro scenario

Indicators

Baseline scenario

2016

2015

Adverse scenario

2015

Financing conditions on the foreign market

ECB reference rate, %
EURIBOR (3M), %
GDP (real growth EU), %

0.05
0.07
1.50

0.05
0.07
2.00

0.05
0.87

-1.50

Financing conditions on the domestic market

Bond yields, change in p.p.

Long-term interest rates,
change in p.p.
Short-term interest rates,
change in p.p.

Money market interest rate,

change in p.p.

EUR
CHF

Investment (private), real
(yoy, %)

Personal consumption, real
(yoy, %)

GDP, real (yoy, %)
Unemployment rate (%)
Real estate prices (yoy, %)

Consumer prices (yoy, %)

Source: CNB.
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0.14

0.00

0.09

-0.02

Exchange rate

7.63
6.25

Real sector

0.3

0.6

0.2
19.2
3.1
0.0

0.14

0.05

0.04

0.00

7.63
6.19

2.1

0.2

0.8
18.9
1.2
1.0

1.87

0.72

-2.0

19.6

-1.8
1.8

2016

0.05
0.87
-0.60

-0.37

0.42

-0.61

-2.60

8.39
7.49

2.2
20.1
1.2
4.0

Stress
testing

of credit
Institutions

The simulation of stress conditions shows
satisfactory resilience of the domestic banking
system to withstand highly unlikely but
plausible impacts that might spread through
interdependent channels in the real and
financial spheres, putting a large pressure on
their loss absorption capacities. Therefore, the
current regulatory measures for the protection
against credit, market, liquidity and reputation
risks that may be of a systemic nature, seem
well calibrated and there is still no need for
instrument-tuning towards stricter capital and
liquidity requirements.

The stability of the financial system depends on the ability of
credit institutions to withstand unexpected losses which might
be generated by a combination of external shocks and distur-
bances in the domestic market. Projected for this purpose are
the key determinants of their business operations, i.e. solvency
and liquidity (credit portfolio and liquid assets quality, earn-
ings, short-term net outflows and risk exposures) under normal
and stress conditions.

The expected developments in the economy are based on fore-
casts used in CNB monetary projection'?, and on the assump-
tion of stable conditions of financing in the foreign markets and
a modest recovery of the European economy which is expect-
ed to have a positive impact on domestic real activity through
growth in exports, despite stagnating capital investments, the
absence of any significant increase in private consumption and

12 CNB Bulletin, No. 209, year XX, December 2014 (http://http://www.hnb.hr/pub-
likac/bilten/arhiv/bilten-209/ebilt209.pdf).
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Stress testing of credit institutions

Figure 93 Adverse scenario probability

a) GDP dynamics under the adverse scenario relative to the risks of
materialisation of the baseline scenario
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b) Consumer price dynamics under the adverse scenario relative to
the risks of materialisation of the baseline scenario
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Note: The baseline scenario is in line with the monetary projection of the CNB; the red colour represents the path of
the underlying variable under the adverse scenario.
Source: CNB.

fiscal consolidation. The projection implies further favourable
government borrowing in the international markets, at least in
the period of general relatively small risk aversion.

The simulation of stress conditions reflects the actually possible
sudden decline in the global risk appetite, while the negative
effects on economic growth in the American and Asian econo-
mies would lead to a new contraction in the economic activity
in the euro area, provided the expected effects of the expansive
monetary policy of the ECB fail to materialise. The ensuing ten-
sions in the financial markets would push upwards the costs
of financing and combine with vulnerabilities in the domestic
economy. Namely, the fall in foreign demand would almost in-
stantly lead to a reversal in the projected trends in the domestic
economy and a further fall in GDP (under an adverse scenario
by 2,1% on average compared to the expected growth of 0.5%
on average over a two year horizon). Such consequences would
also largely reflect the risk of meeting the fiscal rules under
such conditions, which would probably result in an additional
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increase in fiscal deficit and an increase in risk premium. This
implies a yield increase of 187 basis points under the adverse
scenario, which implies haircut of the government portfolio of
8% on average, i.e. potential losses on this basis. Following a
shock in the first projection year, an inflexion might be expect-
ed as a result of initial financial stress calming.

The intensity of that stress under the described scenario would
be high and would also be driven by potential capital outflows
from peripheral European Union economies. These imbalances
would have an impact on foreign exchange liquidity, while
growing lack of confidence in the domestic currency would also
lead to a significant exchange rate volatility (the exchange rate
of the kuna against the euro would rise from 7.63 to 8.39 and
the exchange rate of the kuna against the Swiss franc from 6.25
to 7.49) which would take some time for the central bank to
reduce. At the same time, the interest rates on the money mar-
ket would jump, by 728 basis points in the first year of stress,
which is comparable with developments at end-2008 and in
early 2009, and thus push upwards the costs of financing of the
corporate and household sectors, which, though deleveraging,
still carry a relatively high debt burden, which in turn weakens
the domestic aggregate demand and increases the snowball ef-
fect risk. Such developments could also be supported by bal-
ance sheet effects due to the still relatively high exposure of the
private sector to currency risk. The described circumstances
would also lead to reduced demand for residential property and
consequential price correction, however small (—0.9%), since
the indicators of real estate overvaluation currently do not point
to a potential problem of such nature, but certainly point to
illiquidity in the real estate market, which continues to reduce
their value as an eligible instrument of collateral.

The joint probability of a thus-formulated adverse scenar-
io (quantitative elements are shown in Table 5) is acceptably
small, as shown by the probabilities of materialisation of nega-
tive risks for the expected economic growth and inflation in the
projection horizon (Figure 93 and Box 5 New methodological
approach to stress testing). However, it is specific in that it is
used in stress testing of institutions which have been operat-
ing in recession conditions for several years, which has to an
extent contributed to the exhaustion of the capacities of these
institutions to absorb new significant potential losses. The net
income fell cumulatively by approximately 20% by the end of
2013 (since 2011, when they had first begun to erode) and in
2014 significant dividends were paid out, which had a certain
limiting effect on the strengthening of system capitalisation.
These effects are asymmetrical as one third of credit institu-
tions continue to report losses. Last year alone, a bankrupt-
cy procedure was initiated in one bank and one bank escaped
the procedure through multiple recapitalisations. Acting in the
opposite direction were macroprudential measures such as the
introduction of a structural systemic risk buffer and supervisory
measures which had a positive effect on bank capital due to a
stricter risk weight policy. The policy of accelerated provisions
introduced towards the end of 2013 also had a similar effect,
having prompted the credit institutions to distribute the bur-
den of charges for value adjustments evenly through time. The



international asset quality review also made an initial contribu-
tion to this, having increased the coverage of non-performing
placements and thus reducing the potential risks of underesti-
mation of losses that may arise as a result of ageing of non-per-
forming placements. The strategic orientation of banks to the
financing of fiscal needs stabilised earnings temporarily, helped
reduce risky assets and risk weights and improved further their
liquidity positions, but opened at the same time a channel for
the transmission of potential market risks to capital adequacy
and potentially made regulatory liquidity requirements difficult
for them to meet.

In view of the above-mentioned, both scenarios imply a fur-
ther deterioration in credit portfolio quality but at a much fast-
er speed under stress conditions (Table 6). Therefore, after an
increase in the share of non-performing loans in the first nine
months of 2014 from 15.7% to 17.2% (it is estimated that this
share will stand at 17.5% at the end of 2014), the expectations
are that such a trend will continue. By the end of a two-year ho-
rizon, their increase under the baseline scenario might stand at
3.6 percentage points cumulatively (19.5% in 2015 and 21.1%
in 2016). This definitely reflects poor economic growth and
relatively high imbalances with the related market uncertain-
ties. Under stress conditions, these weaknesses would be more
pronounced so that materialisation of credit risk would raise
the share of non-performing loans by 4.0 percentage points in
2015 and 4.2 percentage points in 2016, compared to the re-
sults under the baseline scenario. By the end of the projection
horizon, the share of non-performing placements would thus
stand at 25.4%, with the biggest contribution to such dynamics
coming from deterioration in corporate portfolio quality. By the
end of the projection horizon, the share of non-performing cor-
porate loans would exceed the level of 40% under the baseline
scenario, and reach 50% under the adverse scenario. By the
end of 2016, the share of non-performing housing loans under
the respective scenarios would stand at 9% and 10%, respec-
tively while the share of non-performing consumer loans would
stand at 14.1% and 16.5%, respectively.

Moderate increases in charges for value adjustments under
the baseline scenario do not represent a significant burden
on the capital of banks as gross earnings provide sufficient
buffer, and bank capitalisation continues to grow slowly but
steadily: 20.1% in 2015 and 21.2% in 2016. Under the adverse
scenario the earnings decline cumulatively in 2015 and 2016

Table 6 Scenario elasticity of the non-performing loans ratio?

Real GDP Inflation Exchangg rate Real.estate
volatility prices
Baseline scenario -0.030 -0.152 -0.010 -0.016
Adverse scenario 0.212 -1.222 4.605 0.045

Figure 94 Solvency and liquidity of credit institutions under the
baseline and adverse scenario

a) Capital adequacy
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and liquidity block) is shown in the lower right angle.

Source: CNB.

by approximately one third compared to the baseline scenario.
Still, the main determinants of capital adequacy under the ad-
verse scenario are additional provisions which increase several
times over compared to the expectations. At the same time, the
currency shock additionally increases risk exposures. Neverthe-
less, the domestic banking sector has withstood the simulated

Long-term

interest rate Interest rates

Unemployment

on housing EURIBOR Total
on corporate rate
loans
loans
0.010 0.000 -0.017 -0.003 2.359
0.487 0.003 0.175 0.128 7.009

2 See Box 2 Macroeconomic credit risk models for the corporate and household sector.

Source: CNB.
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Stress testing of credit institutions

impact without much difficulty, even though the testing revealed
weaknesses in a number of institutions whose inadequate resil-
ience had already been observed on the stress testing radar. In
total, eight credit institutions had capital adequacy ratios below
the threshold values, while the system as a whole maintained
a satisfactory level of capitalisation, above 15.0% of exposure
to risks. The number of those institutions fell in 2016 since
the initial shocks were calibrated within a time frame of four
quarters, i.e. no new disturbances were induced in the second
year of the projection horizon with the result that additional
provisions held steady on an acceptably low relative level, even
though stress conditions were still present as can be seen in the
still reduced level of capitalisation at system level (Figure 94a).

At the same time the number of credit institutions that would
not have been able to maintain the liquidity coverage ratio
above the threshold of 100% over a period of one year did not
change, even though, at system level, the LCR fell towards the
end of 2015 to 90% (from the initial 155% estimated in 2014).
During that period, in one fifth of credit institutions, surplus
liquidity outflows relative to inflows exceeded the value of cur-
rently available liquid assets. The initial shocks threatened the
most the short-term operations of these, initially vulnerable
credit institutions, whose LCR’s towards the end of 2015 would
mostly be below the threshold of 60%. The biggest decline in
the liquidity coefficient was seen in a number of smaller institu-
tions, either due to a relatively high exposure to the government
sector or to the growing insolvency risk in stress conditions that
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reveal their sensitivity to simulated reputation risks and possi-
ble runs on deposits. Observed at system level, the reduction
in liquid assets, i.e. the decrease in inflows and the increase
in outflows, induced by stress on the financial market, would
probably be rather balanced, i.e. each of the said components
necessary for the calculation of this coefficient would change by
approximately 12% in 2015 (Figure 94b).

Based on the conducted stress testing, it can be concluded that
the domestic financial system is capable of withstanding high-
ly unlikely but plausible impacts which would spread through
interdependent channels in the real and the financial sphere,
putting pressure on capital reserves and current liquidity of in-
stitutions. It follows that current regulatory measures for the
protection against credit, market, liquidity and reputation risks
that may be of systemic nature are well calibrated and there is
still no need for tuning the instruments towards stricter capi-
tal and liquidity requirements, for the quantification of capital
deficit within the system shows that it cumulatively does not
exceed 0.4% of the weighted assets. On the other hand, the
additional liquidity requirement to compensate for the simulat-
ed deficits according to the rate of liquidity coverage at system
level amounts to only 0.3% of net outflows. Nevertheless, a cer-
tain smaller number of credit institutions should make greater
efforts in the future to improve their short-term liquidity posi-
tions.



Box 5 New methodological approach to stress
testing

The improvement of the methodological framework for stress testing
in 2015 is based on the integration of solvency and liquidity tests
(SOLIST) of credit institutions, the third generation of this type of stress
testing in the CNB, following separate testing of solvency and liquidity
blocks conducted in the previous year, and following the use of solvency
tests only in the previous period. This integration takes into account
the complexity of financial links in the operation of credit institutions,
thus ensuring a more precise estimate of the potential risks and their
interplay. This is to a certain extent due to a new approach to the design
of a macroeconomic adverse scenario which is the result of combining
initial shocks through an econometric model, which ultimately makes
it internally consistent and more flexible as it includes a larger number
of channels through which developments in a macroeconomic environ-
ment may affect the banking sector. Below presented is a brief overview
of the characteristics of this approach.

1 Calibration of initial shocks and design of a macroeconomic adverse

scenario

The creation of an adverse scenario is essentially an iterative procedure
which begins with calibration of the initial shocks based on vulnerabil-
ities identified in the system, which makes the scenario consistent and
the entire simulation aligned with analytical estimates of the evolution
of risks described in other parts of the publication. Larger vulnerabilities
thus determine that a greater shock be selected from the distribution,
i.e. the selection of outcomes with lower probability (Figure 1). Such
a negative shock may be derived from historical or model-estimated
distribution of unfavourable outcomes.

In the case of historical distributions, the calibration of shocks is sim-
pler and more direct, usually at levels of 5% or 1%. For instance, the
historical distribution of negative annual changes in real estate prices

Figure 1 Principle of initial shock calibration
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was thus used for the gradation of the negative shock depending on the
degree of overestimation suggested by two indicators: (i) deviation from
an equilibrating level of real estate prices and (ii) real estate prices-to-in-
come ratio from long-term average. If the first indicator points to a price
overestimation, the level of the shock depends on the signal obtained
on the basis of the second (control) indicator. In this way, the intensity
of this type of shock changes over time depending on systemic risk ac-
cumulation, i.e. in successive stress testing exercises, it will depend on
the conditions on the real estate market.

In addition to this example, the worst historical outcomes were used, as
in the case of the exchange rate of the kuna against the euro which was
calibrated in accordance with the stress episode of 1999. At the same
time, the Swiss franc exchange rate shock was simulated based on the
previously most unfavourable ratio of the Swiss franc to the euro. In oth-
er words, unlike the previously mentioned calibration of initial shocks,
which depends on the degree of vulnerability, this type of shock remains
unchanged in simulations as long as the historical distribution remains
unchanged (i.e. until new, greater disturbances emerge).

On the other hand, model-estimated innovations include information on
structural relations in the economy and enable separation of long-term
from short-term shocks, i.e. facilitate the interpretation of changes in
vulnerabilities in connection with potential stress disturbances. The ex-
amples are sectoral vulnerability indices (solvency and liquidity risks for
households and corporates)! which determine the probability of struc-
tural shocks to private and investment consumption depending on their
level and dynamics. At the same time, the related short-term shocks
to investment and private consumption are determined by probability,
which depends on a potential abrupt change in sentiment as measured
by the levels of business and consumer confidence.

The calibration of the haircut on government bonds is a special case.
For this purpose, credit ratings of international credit rating agencies?,
which show a clear correlation with public debt burden, were quan-
tified. Although other factors, in addition to debt burden, also affect
changes in ratings, this relationship clearly reflects the so-called inertia
or snowball effect, i.e. the mutually conditioned relationship between
debt burden, risk perception and yield (borrowing cost) which is quanti-
fied and used in the assumption on changes in bond prices.

Such a group of initial shocks comprises the exogenous shocks in an
econometric model that simultaneously brings together different parts
of the economy into a logically consistent whole; the structure of the
model is sufficiently rich and flexible for the simulation of a large num-
ber of scenarios®. The reaction of real and financial variables over a

1 See chapters Household sector and Non-financial corporate sector.

2 The quantification is based on ECB credit rating mapping key, additionally expan-
ded in this approach by information on the expected credit rating development trends.

3 This is a structural macroeconometric model called PACMAN (Policy Analysis Cro-
atian Macroeconomic Model) developed by the Modelling Department of the CNB
for the purpose of simulating the effects of economic shocks and economic policy
measures on the domestic economy. The model is written in the form of a system of
simultaneous equations consisting of 27 behavioural equations and 75 identities and
102 endogenous and 45 exogenous variables.
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Figure 2 Simulation process: from shock calibration to capital
and liquidity requirements
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one-year horizon, simulated by means of that model, are determined by
primary worsening of capital and liquidity positions (by means of satel-
lite models of credit risk and bank earnings*). Their effects on financial
markets in return generate a secondary impulse which leads to further
worsening of capital ratios and reputation risks, depending on partial
elasticities which in some credit institutions implies increased risk of
deposit outflow, i.e. financial stress. The reaction of credit institutions
implies an increase in deposit rates, depending on the degree of stress
(determined by the number of institutions facing difficulties in meeting
the liquidity requirements and sensitivity of the deposit base). In the
final cycle, the macro scenario is completed and the final impacts on
the balance sheets of banks are identified. In this form, the results of
stress testing provide an insight into potential structural difficulties of
banks that might threaten their operations and thus offer some of the
information vital for formulating macroprudential policy and adopting
supervisory measures (Figure 2).

4 See Box 2 Macroeconomic credit risk models for the corporate and household sec-

tors, p. 35 and Box 3 Model of net operating income of credit institutions, Financial
Stability, No. 13, July 2014.
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2 Scenario probability

The new macroeconomic scenario, which is by nature much more com-
plex than the isolated shocks used in the second generation of stress
testing, features an extremely important characteristic of the probability
function which is that the probability of the cross-section of two or
more dependent events is always much smaller than the probability
of isolated events (as shown by green-shaded area in Figure 3). Given
that under the new approach to scenario design, the assumption of the
inter-independence of a group of bad outcomes in the economy is no
longer valid, this scenario is less probable than those used previously,
thus making the whole picture much more realistic. However, it should
be noted that, even though hardly conceivable since it always includes
events from the tail of distribution, it is possible, as ensured by the
described shock calibration.

Figure 3 Calibration of shocks and probability of events
under different scenarios
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Source: CNB.

Figure 4 Historical losses (impairments) materialised in
large financial crises
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For instance, the estimate of haircut on government securities com-
prises a group of available information on historical developments in
the economy in stress episodes. By contrast, the catastrophic scenario
would imply a shift in the entire probability distribution (as shown by
the orange-shaded area in Figure 3) or the use of historical stress events
in other economies which have been exposed to extreme shocks and
consequential enormous losses.

The implications of the relationship between the stress and the cata-
strophic scenario can be clearly illustrated by the example of value im-
pairment of a government portfolio. The potential losses under the cata-
strophic scenario (which could reflect the losses generated in historical
episodes of financial crises, shown in Figure 4) are much bigger than
those obtained in the simulation (8% on average). However, such an
impact would imply extremely strong and difficult to envisage shocks for
all other macroeconomic variables, and would probably also alter their
relationships, which are commonly modelled or calibrated and therefore
make such an analysis almost impossible to carry out.

3 Special operational assumptions

It is also necessary to take into account some special operational as-
sumptions which affect capital adequacy and liquidity coverage calcu-
lations within the described stress testing framework, and which partly
also include, directly or indirectly, the effects of vulnerabilities previously
unmentioned.

a) Coverage of bad placements

The estimated non-performing placements for individual portfolios on
an aggregate level must be transformed in the expected losses of an
individual institution due to an increase in sub-standard loans. The
kuna amounts of value adjustment charges are obtained based on the
assumption on the static balance sheet, i.e. by excluding the potential
effects of asset increase (dilution effect), recapitalisation (effects of eco-
nomic and ownership restructuring) and write-offs or sale of non-per-
forming loans (effects of accounting and legal nature). These amounts
are distributed into risk categories for each portfolio based on their his-
torical distribution and provisions based on coverage distributions (Fig-
ure 5)°. However, this iteration of stress testing also includes the effects
of placement ageing on coverage, assuming the increase in coverage
over time. This means the abandonment of the earlier used assumption
on the linear distribution of additional provisions.

b) Euroisation
The high level of euroisation of the economy poses a threat that will ma-

terialise in the event of highly unlikely but strong exchange rate volatility
leading directly to a revaluation of foreign currency risk exposure. Indi-

Figure 5 Distributions of non-performing placements and
provisions of credit institutions (as at 30 September 2014)
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rectly, depreciation has a negative effect on deterioration in the quality
of the credit portfolio in satellite models.

c¢) Elements of solvency and liquidity integration

Credit institutions may also be exposed to different risks because of
a specific business strategy, which was taken into account in this ap-
proach to stress testing. For example, by investing in government debt
securities they improve their liquidity buffers but at the same time they
increase exposure to market risks, so that in case of an increase in risk
premium and the related price corrections, this buffer may prove to be a
source of variation in liquidity ratios as well as a burden for earnings and
capitalisation through trade portfolios. However, larger foreign-owned
institutions which can reap certain benefits from the international rep-
utation, the size and financial support of the parent, may be exposed
to specific external shocks in the event of global financial disturbances,
which might motivate their owners to make big profit payouts, reduce
surplus capital or withdraw the available credit lines. This may also
undermine their capitalisation and increase net outflows in liquidity
coverage calculation. All this suggests that a somewhat weaker link
between solvency and liquidity positions observable in good times, and
which can to an extent be compensated for by stability of income and
lower risk weight for exposure to the government, will strengthen in the
situation of increased stress and uncertainty.

4 Critical test values

The new methodological approach also includes new test values of sol-
vency and liquidity, i.e. the adequacy rate of the Common Equity Tier
1 capital and the liquidity coverage ratio (LCR). The critical value in

5 The effects of the Decision on the classification of placements and off-balance sheet liabilities of credit institutions which initially increased provisions and accelerated the process
of recognition of non-performing loans, starting from end-2013 when a significant adjustment was observed in total value adjustments of approximately HRK 2bn (partly also due
to the asset quality review in the context of EBA's stress testing exercise), were previously assessed separately but now are already included in the calculation of these expenses as

a result of use of distributions which include new, higher coverage levels.
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solvency stress testing of credit institutions stands at 6.5%. In quan-
titative terms, it equals the regulatory capital requirement of 4.5% in-
creased by 2 percentage points, which is only slightly above the critical
limit which implies the activation of early intervention measures (6%)°.

Although the implementation of the liquidity coverage requirement was
envisaged to take place in several phases’, in the liquidity part, a 100%
rate was used as the critical limit of the liquidity coverage ratio, in view
of the general high liquidity of the domestic banking system in the past
seven years, despite disturbances caused by the crisis. Before stress
testing, an approximation of the coverage coefficient was made based
on interpolation of a delegated Commission regulation which prescribes
in more detail the general requirement for liquidity coverage into the
liquidity requirements regulation. In addition to a precise definition of
categories included in the calculation of net liquidity outflows, the new
Commission regulation also provides an official definition of credit and
liquidity lines, and, most importantly, clearly defined rates of outflows,
inflows and haircuts associated with high-quality liquid assets which
make the liquidity coefficient a stress instrument in itself. In that regard,
standard stress conditions have been prescribed® which are treated as
the baseline scenario in this simulation, while the creation of a mac-

6 In accordance with Article 27 of Directive 2014/59/EU of the European Parliament
and of the Council of 15 May 2014 establishing a framework for the recovery and
resolution of credit institutions and investment firms and amending Council Directive
82/891/EEC, and Directives 2001/24/EC, 2002/47/EC, 2004/25/EC, 2005/56/EC,
2007/36/EC, 2011/35/EU, 2012/30/EU and 2013/36/EU, and Regulations (EU) No
1093/2010 and (EU) No 648/2012 of the European Parliament and of the Council.

7 The beginning of gradual implementation of the liquidity coverage requirement has
been envisaged to take place in the second half of 2015, with a gradual increase in
the rate of application, from 60% to 100% in 2018.

8 Article 5 of Commission Delegated Regulation (EU) No 2015/61 of 10 October
2014 to supplement Regulation (EU) 575/2013 of the European Parliament and of
the Council with regard to liquidity coverage requirement for credit institutions (http://
ec.europa.eu/internal_market/bank/docs/regcapital/acts/delegated/141010_delega-
ted-act-liquidity-coverage_hr.pdf#141010-liquidity).
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roeconomic adverse scenario is based on greatly worsened conditions
which additionally increase the mentioned correction factors in LCRs.

5 Concluding remarks

The new methodological framework for stress testing offers a certain
flexibility by ensuring that a broad scope of real and financial variables
can be used in the making of an adverse scenario which provides am-
ple room for the quantification of the estimated systemic risks. Such a
framework will be regularly improved in all its segments (satellite mod-
els, macroeconometric elasticity model, new liquidity coefficient calcu-
lation based on revised supervisory data, widening of the of solvency
and liquidity blocks integration, etc.). This will make the comparison
of stress elements tests conducted in different time periods somewhat
more difficult but will contribute to more precise measuring of and fo-
cussing on the sources of potential structural and cyclical risks and on
the relationship between macroprudential and supervisory measures for
the purpose of maintaining the stability of individual institutions and the
financial system as a whole.



A brief commentary

on the recent

appreciation of the

The abandonment of the policy of the currency peg of the Swiss
franc against the euro by the Swiss national bank and the ensu-
ing appreciation of the exchange rate of that currency of 20%
generated a shock that would, through a currency-induced
credit risk, have a significant impact on the burden of loan re-
payment for debtors as well as on the quality of bank loans
indexed to the Swiss franc.

The Parliament of the Republic of Croatia adopted a temporary
measure (for the duration of one year), freezing the exchange
rate of the Swiss franc against the kuna at 6.39 from 26 Janu-
ary 2015 for all household loans. The freezing of the exchange
rate of the Swiss franc against the euro for all household loans
for a period of one year means a loss of income to the banks
of approximately HRK 400m. At the same time, however, esti-
mates of the sensitivity of non-performing housing loans quan-
tified on the basis of different specifications of partial credit
risk models show that a 20% appreciation of the Swiss franc
against the kuna may result, on average, in approximately the
same amount of losses for the banks (mainly due to additional
provisions), which implies similar costs even in the case where
there had not been such a measure.

However, this is a temporary measure, which protects consum-
ers over a period of one year, during which time the available

Financial Stability

Swiss franc

alternatives will have to be examined. By alleviating the debt
burden, the new measures to be adopted will be aimed at per-
manently eliminating the risk of the negative effect of changes
in the exchange rate of the Swiss franc. Some of the options are
elaborated in a CNB Press Release of 21 January 2015: “Some
facts about loans in Swiss francs and some options for govern-
ment intervention”®.

Importantly, as shown by the results of stress testing of banks,
there are no indications that this currency shock might generate
systemic risks through feedback in the economy. The adverse
scenario used in this issue of Financial Stability included a sig-
nificant appreciation of the exchange rate of the Swiss franc
against the euro and a strong depreciation of the kuna against
the euro, as well as other real and financial shocks, simulta-
neously creating disturbances exceeding in terms of intensity
the isolated shock brought on by the Swiss franc. This is also
suggested by the fact that only 8.4% of total loans of the bank-
ing sector are denominated or linked to the Swiss franc while
64.2% of total loans or almost eight time more than those de-
nominated in Swiss francs are denominated in the euro. Differ-
ent modalities of solutions to this problem that will be examined
in the forthcoming period might have an effect on the financial
stability of the system, which will be closely monitored.

13 http://www.hnb.hr/priopc/epriopc.htm
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Abbreviations

bn — billion

CAR — capital adequacy ratio
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EFSF — European Financial Stability Facility
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EONIA — Euro Overnight Index Average
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EU — European Union

EULIBOR — Euro London Interbank Offered Rate

EUR —euro

EURIBOR — Euro Interbank Offered Rate

f/c — foreign currency

FDI — foreign direct investment

Fed — Federal Reserve System

FINA — Financial Agency

FRA — Fiscal Responsibility Act

FSI — financial soundness indicators

GDP — gross domestic product

GFS — Government Finance Statistics

HANFA — Croatian Financial Services Supervisory Agency

HBS — Household Budget Survey

HH — households

HREPI — hedonic real estate price index

HRK — Croatian kuna

ILO — International Labour Organization
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Abbreviations and symbols

IMF — International Monetary Fund

m — million

MoF — Ministry of Finance

MRR — marginal reserve requirements

NFC — non-financial corporations

NPLR — ratio of non-performing loans to total loans

OECD — Organisation for Economic Co-operation and
Development

ON USLIBOR - overnight US dollar London Interbank Offered Rate

pp — percentage points

RC — Republic of Croatia

ROAA — return on average assets

ROAE — return on average equity

RR — reserve requirements

SDR — special drawing rights

yoy — year-on-year
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ZSE — Zagreb Stock Exchange

Two-letter country codes

BA — Bosnia and Herzegovina

BG — Bulgaria

Ccz — Czech Republic

EE — Estonia

HR — Croatia

HU — Hungary

LT — Lithuania

LV — Latvia

MK — The former Yugoslav Republic of Macedonia

PL — Poland

RO — Romania

SI — Slovenia

SK — Slovak Republic

Symbols

- — no entry

. — data not available

0 — value is less than 0.5 of the unit of measure being
used

@ — average

a,b,c,.. — indicates a note beneath the table and figure

* — corrected data

() — incomplete or insufficiently verified data
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