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aBsTRAC We present a cross country analysis of credit graamith draw implications fi
Turkey. Similar credit deepening phases in many countniggeast a stable ratio of |
credit use (change in credit stock) with respecn#&ional income. To this end,

calculate an interval for this ratio in a sample saflected countries and assess

implications of this interval for Turkey's medium kong term credit stock projections.
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6z Bu calgma, kredi buyumesine dair Ulkelerarasi bir analimasak Turkiye icil
¢tkarimlarda bulunmaktadir. Benzer kredi degmesi gamasindan gecen birgok tlke
verileri, milli gelire oranla net kredi kullanimmi(kredi stokundaki dgsimin) istikrad
bir oranda seyrettini ortaya koymaktadir. Bu goultuda, secilmi tlkelerden olgan bi
orneklemde s6z konusu oran icin bir aralik hesapédta ve bu arglin Turkiye'nin orte
ve uzun vadeli kredi stoku projeksiyonlari acismdaasil bir gérinim imaettigi

degerlendiriimektedir.
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1. Introduction

The global crisis has increased the weight thatrakibanks attach to
financial stability in their objective functionse@tral Bank of the Republic
of Turkey (CBRT) has also designed and implemerdechew policy
framework since end-2010, adopting financial stgbds a supplementary
objective to price stability.In this respect, special emphasis has been placed
on credit variables as an indicator of financiabgity. The new policy
framework seeks to alleviate adverse effects olvthatility in cross-border
financial flows on the domestic economy. In thitge, credit gained even
more importance as it can be used as an additios@liment to cope with
capital flow volatility. Especially, during the aaeration of capital inflows
short term interest rate loses its effectiveness palicy tool, increasing the
importance of controlling broad credit aggregatescordingly, the CBRT
has frequently highlighted the importance of kegpa sustainable and
balanced credit growth in its recent communicagiohcy.

The central role of credit in the new policy frante begs for an
important question: Which level of credit growthteras reasonable for
Turkey? This study approaches the question fronmstrital perspective.
We analyze historical data for similar credit deepg phases across
countries, and use this information to suggestasaeable credit growth
path in the medium- to long-run for Turkey. In peutar, we take Turkey’s
credit to GDP ratio@/Y) as of the end-2012 (55 percent) as a benchmark,
and find the year each country reached (if they did this level. Next, we
aggregate the information embedded in the credit pheach country after
having reached 55 percent @Y ratio. Finally, using some additional
assumptions, we compute the credit path that caslebened as reasonable
for Turkey in the forthcoming period.

2. Credit Growth and Financial Stability

In recent years, an increasing number of studigislight that rapid credit
growth hampers financial stability and also raigesprobability of a crisis.
Mendoza and Terrones (2008) identify excessiveittegbansion episodes
in advanced and developing countries, and examamé-band firm-related
indicators, as well as main macroeconomic indicatiuring these episodes.
Accordingly, they find that excessive credit expansraises banking

! See Bsgl and Kara (2011), Kara (2012) for an assessmietiteopolicy framework implemented by the
CBRT in the post crisis period.
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sector’s vulnerabilities and also that excessieglitrexpansion is associated
with financial crises particularly in developingwsdries. Using 140 years of
data for advanced economies, Schularick and Tgg@t2) find that rapid
credit growth is historically a leading indicatoorf financial crises.
Correspondingly Jorda et al. (2011), using the sdatabase, show that the
relationship between credit growth and externalalabces has strengthened
in recent years. They also emphasize the importaricthe interaction
between these two variables for financial stabildell’Ariccia et al. (2012)
document that balance sheet adjustments at theferapid credit growth
episodes have negative and much prolonged consesgieior the real
economy. To this end, they also provide an ovenaéwolicy alternatives
to contain credit growth.

Credit to GDP ratio @/Y) and credit growth rateAC/C) are already
frequently used in the economic literature. The CTBRurthermore,
attributes special emphasis to the change in cetoik as a ratio of GDP
(ACYY), which is a combination of these two variablese RC/Y variable,
which shows net credit use in the economy relatwveGDP, can be
considered as a composite indicator reflectingrmfttion not only on credit
growth but also on the size of credit stock relatie GDP. This variable
contains essential information on financial stajilas it shows how rapidly
an economy’s indebtedness is rising relative taonat income. Indeed, as
will also be discussed in the next section, thisalde is also closely related
to current account balance.

Figure 1. Credit and Growth Performance During theCrisis
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Sample includes all countries in the World Bankabase. Horizontal axis shows ratio of net credit
use to GDPAC/Y) averaged between 2005 and 2007; vertical axizshidference of GDP growth
rates between 2009 and 2007.

Source: World Bank.
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In Figure 1, for each country, we plot 3-year ageraf net credit use
prior to the global crisis against economic growénformance at the height
of the crisis. It is clear that economic activisymore depressed in countries
where the change in credit grew faster than incpn@ to the crisis. This
observation supports the view that credit indicat@ontain important
information on financial and macroeconomic stayilit

Figure 2a. Credit and Current Account  Figure 2b. Growth Rate of Total Credit
Deficit (Adjusted for Exchange Rate, Annual
Percentage Change)
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Source: CBRT.

In the case of Turkey, the importance of credéven greater due to high
structural current account deficit. Any additiondéficit arising from
cyclical conditions, especially during periods ofatile cross-border capital
flows, bears the potential to impair macroeconostability by raising the
risk of a “sudden stop”. Therefore, it is importatitat the cyclical
component of current account deficits is containdte strong relationship
between net credit use and current account dékaure 2a) indicates that
credit could be an instrument for stabilizing cwali fluctuations in the
current accourt Overall, keeping credit growth at reasonable ristesucial
for stabilizing fluctuations in indebtedness ratiaad limiting macro-
financial risks.

2 The relationship betweekC/Y and current account is not particular to Turkelgddgan and Tiryaki (2012)
report significant co-movement between the twoalalds in other countries.

4
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Turkey experienced rapid credit growth over thet fjew years (Figure
2b). There have been several factors feeding ih& dredit expansion,
including low global interest rates, increased $ymb credit backed with
the strong balance sheets of the domestic bankictgrs as well as vigorous
growth in output and employment. The credit expam&pisode that started
in 2010 is worth particular attention as it impligignificantly higher net
credit use compared to previous episodes. As evideRigure 2b, credit
growth rates at the end of 2010 are lower thangtbeth rates reached in
years 2006 and 2008. At the end of 2010, the naaitof driving the CBRT
to take measures was the historically high netitteg and current account
deficit relative to income (Figure 2a). Even thougkdit growth has lost
pace during 2011-2012 period, credit expansioikedyl to remain central to
financial stability in the forthcoming period. Tledore, the question of
which rate of credit growth could be taken as eiee for Turkey over the
coming years is of crucial importance.

3. Data and Methodology

We use data from World Bank’s World Developmentidatbrs. This
dataset includes credit indicators for the perietiieen 1960 and 2011 for
more than 200 countries. The credit variable we issgomestic credit to
private sector which comprises loans extended iate sector by banks
and non-bank financial institutions.

To introduce data and provide a historical perspecfFigure 3 plots the
ratio of credit to national income for Turkey amud 8ifferent income groups
between 1960 and 2011. Throughout the whole sampdit to GDP ratio
has been higher on average in the high income gomuppared to the
middle income group as would be expected. An istarg point to note is
that this ratio, which followed a stable upwardntiebetween 1980 and
2000, has accelerated significantly in the 200@gdrticular, the period just
before the global financial crisis saw a remarkalde in the ratio of credit
to GDP. This acceleration trend, which resultedrisis, has recently come
to a halt.
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Figure 3. Average Credit/GDP Ratio by Income Group’ (Percent)
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*Countries are grouped according to World Bank’s stneecent (July 2012) income group
classification.
Source: World Bank.

Although the ratio of credit to GDP stayed at rigkdy low levels in
lower-middle and upper-middle income countries (lagter including
Turkey), there has been notable credit expansiothése countries after
2004. In Turkey, the ratio of credit to GDP hasrbegite low for a long
period, but has increased significantly since 20€&#ching up with the
average ratio in upper-middle income countfies.

The question that follows is how to use other coast experiences to
infer a reasonable credit path for Turkey. Startirmm Turkey's current
level of credit deepening, that is, fronCaY ratio of around 55 percent, we
take as reference the trend followed by other a@safter reaching the
same level of credit deepening. First we selectthentries whos€/Y ratio
has consistently exceeded 55 peréefihen we aggregate the credit paths
that each country followed after reachi@gy ratio of 55 percent. Finally,
we use this statistical information to arrive ateasonable credit path for
Turkey.

% The data is quite heterogeneous. To control feretifiects of outliers in the calculated averagEigure 3,
we also calculate average of the sub-sample theludes observations in the highest and lowest 10
percentiles for each year. There is no significdifference between the averages of the whole aed th
trimmed sample.

4 We exclude those countries whose credit/GDP rdisn® exceeded the 55 percent threshold but aftéswa
plunged to much lower levels, mainly due to breakafua war, civil war, military coups, or other falal
transformationsWe also excluded countries that had exceeded tiestibld level of 55 percent before the
start date of that country’s available time serf&se Appendix for the list of countries included-igures 4a
and 4b.
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Figure 4. Credit/GDP and Net Credit Use/GDP Ratiosin the Countries with
Credit/GDP Higher than 55% * (Percent)
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*All countries are included in the analysis irresipde of their income group. Horizontal axis indies the
number of years passed after having reach@fraatio of 55%. Left vertical axis shows the evatatiof C/Y
andAC/Y variables while the right vertical axis shows thenber of countries.

Source: World Bank.

Figures 4a and 4b plot the mean and median valti€¥Yoand AC/Y
ratios of the countries whos#&'Y ratio exceeded 55 percent. The horizontal
axis shows the number of years passed after eachtrgis C/Y ratio
reached 55 percent for the first time. Columns daté the number of
countries in the sample at each point starting ftieenyear the country@/Y
ratio exceed 55 percerit 0). The number of countries whoSeéY ratio has
reached 55 percent is 52 in our sample (See Appemlt increases, more
years pass after reaching 55 percent and thus feowtries remain in the
sample. Therefore, the mean and median valuescrdfie trend of less
number of countries. For example, only two cousthad &C/Y ratio higher
than 55 percent for as long as 45 years. Therefiloeeextent to which these
credit paths represent a reference value for Tuvkegkens as the number
of years after having reached 55 percent increases.

In the remainder of the paper, we make projectimmspossible future
paths of credit in Turkey based on the trends pitesein Figure 4. Since
Figures 4a C/Y) and 4b AC/Y) are two different ways of displaying the
same variable, one can base credit projectionsitbereone of these two
trends. As mentioned abovAC/Y provides a more straightforward and
intuitive perspective regarding financial stabilis depicted in the figures,
AC/Y does not show an upward or downward trend butlaszs around a
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constant average.We have argued above that a stable level of net
borrowing relative to income is important to mitiganacro-financial risks.
That is why the CBRT prefers to communicate througls variable,
emphasizing that a stabteC/Y path (which does not show an upward or
downward trend) is desirable for a healthier finahsystem. Figure 4
shows that the historical path of this variablanidine with the CBRT’s
view as it follows a broadly stable coufséccordingly, in the rest of this
note, we takeAC/Y ratio as a reference and assume a constant htaiizon
trend for this variable when making projectidns.

We adopt a long term perspective when making cpdijections. In this
respect, when determining the reference valueA@fy, we take average
AC/Y values for each country havi@/Y ratio higher than 55 percent for at
least 20 years. Table 1 provides details aboutthmtries included in our
sample. We include the name of the country, therme group it currently
belongs to, as well as the year in which the cquetitered our sample
according to oucC/Y criteria of 55 percent. Out of the 25 countriesour
sample, 17 of them belong to “high income” groupjles8 of them belong
to “upper-middle income” group, which is the grotmat includes Turkey
according to World Bank classification. Countriesluded in the sample are
quite heterogeneous, differing with respect to,semnomic structure and
the date theiC/Y ratio exceeded 55 percent.

Given that credit paths show considerable hetemigeacross countries,
it might be misleading to base the analysis sotglymean and median
values. Therefore, we base our projections on geréimat takes into account
the distribution ofAC/Y across countries. Accordingly, we rank average
AC/Y values for 25 selected countries and tAk2Y values corresponding to
the 24" and 7% percentiles, which yields a range between 6.7 Hhé
percent (Table 1).

Although we arrange the dataset so that each gowtarts from a
comparable level of financial deepening, C2Y ratio of 55 percent, there is
still considerable heterogeneity, possibly reflegta wide range of other
factors which determine the evolution of credithnse countries. Therefore,
we think that the countries listed in Table 1 aetehogeneous enough to
nest some characteristics of the Turkish econoragcé to provide a range
of reference values for net credit use in Turkey.

® Figure 4b showaC/Y only for countries whose C/Y ratio exceeded 55 @at. However, a similar pattern is
also observed for most of the other countries rigas of their C/Y ratios.

%It is also observed thaiC/Y ratio for individual countries oscillate arounda@nstant average.

" Taking AC/Y ratio constant implies decreasing growth rateOfdtand credit. To check the validity of this
assumption we test whether credit growth ratesaabusC/Y ratios differ significantly. For example we find
that credit growth rate whe@/Y ratio is between 55-65 percent is higher thanciteglit growth observed
whenC/Yis in 75-90 percent range, and the differenceassically significant.

8
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To summarize, the experiences of other countriekcate that, after
reaching Turkey's current level of credit deepeniiigis reasonable to
expect a constaltC/Y ratio ranging between 6.7 and 10.6 percent. Gaven
constant value foAC/Y, one can arrive at implied credit growth by making
an assumption regarding nominal GDP growth. In tegpect, we assume
that the annual growth rate of nominal GDP willdveund 10 percent for
the next 20 years.

Table 1. Details of the Countries Included in the &mple

Number of C/Y ACIY ACIC
Country Income Group t\;]iasr:;telged years in by avg. avg.
P the sample 2011

Australia High income: OECD 1989 23 128 8.8 10.0
Austria High income: OECD 1976 36 120 6.1 7.2
Canada High income: OECD 1977 32 128 8.4 8.0
Chile Upper middle income 1981 31 71 9.5 14.8
China Upper middle income 1980 32 127 15.0 16.1
Finland High income: OECD 1983 29 96 4.7 6.8
France High income: OECD 1966 46 116 7.0 5.8
Israel High income: OECD 1978 34 95 17.1 24.6
Jordan Upper middle income 1983 29 74 6.6 9.3
Korea, Rep. High income: OECD 1990 22 100 8.4 115
Luxembourg High income: OECD 1978 34 170 12.3 111
Malaysia Upper middle income 1981 31 116 108 10.4
Malta High income: non-OECD 1987 25 134 8.7 9.3
Netherlands High income: OECD 1972 40 198 8.1 7.8
New Zealand High income: OECD 1988 24 146 9.8 10.1
Norway High income: OECD 1986 21 86 6.1 9.1
Panama Upper middle income 1972 40 92 6.8 9.3
Portugal High income: OECD 1969 43 192 11.0 13.9
Singapore High income: non-OECD 1973 39 113 8.5 510.
Spain High income: OECD 1970 42 204 11.3 12.3
St. Kitts and Nevis  High income: non-OECD 1989 23 9 6 53 8.3
St. Lucia Upper middle income 1988 24 112 7.2 9.5
Sweden High income: OECD 1964 48 136 7.9 7.7
Thailand Upper middle income 1983 29 132 10.4 11.0
Tunisia Upper middle income 1982 30 76 6.0 9.6

Average 1979 32 121 8.9 10.6

Std. dev. 7.6 7.8 38 29 3.8

25th percentile 1973 25 93 6.7 8.2

75th percentile 1985 40 135 106 113

Note: The last data point for all countries exdgptway and Canada is 2011. Data for these courgridsat
2006 and 2008, respectively.
Source: World Bank, authors’ calculations.
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First we calculate a path f&@/Y that is consistent with a constakt/Y
ratio, and then we use these values to arrivAGC (credit growth). To
illustrate, we can write the dynamics@fY as follows:

& G (14 g5) )
Y, Y (1+g")

In this equation,gf denotes the growth rate of the credit stock
(4C,/C._;) between period andt-1, while g* denotes nominal GDP
growth, which is assumed to be constant througtieiperiod. Rearranging
equation (1) yields:

C, C_, 1 AC,
—= et —. (2)
, Y. (1+g") Y

For each period t(,/Y; is a function of its previous value as well as
nominal GDP growth andc(C,/Y;. Accordingly, given an initial point for
C./Y; (55 percent in our case)(,/Y; (a constant value between 6.7 and
10.6 percent) ang? (assumed to be 10 percent per annum for 20 yeas)
can calculate the future path 6}/Y. in a recursive manner. Finally,
combining this with a constaAC /Y ratio we can arrive at the credit growth
path.

Figures 5b and 5c show projections on credit daageand credit growth
for the next 20 years based on th€/Y ratios plotted in Figure 5a.
Accordingly, assuming thanC/Y stays constant between 6.7 and 10.6
percent,C/Y reaches a level between 71 and 107 percent artieof 20
years. A stable path for net credit use to GDPoissistent with a gradually
declining credit growth rate as shown in Figure 5c.

Figure 5. Projections for Credit/GDP and Credit Growth Based on Different
Values of Change in Credit / GDP
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In order to have a better view of reasonable crgmbivth rates in the
short to medium term, Table 2 presents credit ptmes for 2013-2015
period using the results of the analysis above. tAbé presents net credit
use to GDP for the 35 50" (median) and 7%percentiles as well as annual
credit growth rate and credit to GDP ratio. For 20these projections point
out a credit growth rate that lies between 13.52ih8 percent.

Table 2. Credit Projections for 2013-2015 Based obifferent Values of Change
in Credit / GDP

1. Lower bound

2013 2014 2015
Change in Credit / GDP (percent) 6.7 6.7 6.7
Credit / GDP (percent) 56.5 58.0 59.5
Credit Growth (percent) 135 13.0 12.7
2. Median

2013 2014 2015
Change in Credit / GDP (percent) 8.4 8.4 8.4
Credit / GDP (percent) 58.2 61.3 64.1
Credit Growth (percent) 16.9 15.9 15.1
3. Upper bound

2013 2014 2015
Change in Credit / GDP (percent) 10.6 10.6 10.6
Credit / GDP (percent) 60.4 65.5 70.1
Credit Growth (percent) 21.3 19.3 17.8

Following up from this point, as a final exercisee make projections
based on the reference value mentioned by the CBRIth implies aAC/Y
ratio of 7.5 percent. As shown by Figure 6, C/Ychess 78 percent in 2032
provided that net credit use to GDP ratio staysstamt at 7.5 percent. This
path is broadly in line with the path followed byglh income countries
between 1980 and 2000 (Figure 3). According to pinegection, the growth
rate of credit will gradually slow down, and reab® percent—the growth
rate of nominal GDP— in 20 years.

11
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Figure 6. Long Term Credit Projections under the Asumption that Net Credit Use
to GDP Ratio will Remain Constant at 7.5 percent
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4. Concluding Remarks

Strengthened emphasis on financial stability after global crisis has
increased the role of credit in the design of eauin@olicy. For the Turkish
case, ongoing current account deficit coupled \lid strong relationship
between current account balance and the changeedit stock (net credit
use) further enhance the role of credit as a pofariable. In fact, the CBRT
highlights the importance of maintaining healthyd asustainable credit
growth to promote financial stability. But whateaaf credit growth would
be healthy for Turkey?

In light of other country experiences, this studgd to make assessments
for a credit path that can be taken as a benchfoartke Turkish economy
in the medium and long term. We aggregated netitciegse data for
countries with credit-to-GDP ratios exceeding 5%cpet, and showed for
countries at comparable levels of financial deepgrthat net credit use
relative to GDP fluctuates around a constant ratien all countries in the
sample are aggregated. Analysis of country-levi @& net credit use also
reveals that countries at comparable levels ofnfirld deepening have
experienced broadly stable net credit use at aeeratips ranging from 6.7
percent to 10.6 percent of GDP. Using this intefealnet credit use, we
produced medium and long term projections for Tykecredit-to-GDP
ratio and credit growth rate. We also showed thstablle ratio of net credit
use relative to GDP implies gradually decreasimglicrgrowth rate over the
longer term.

Needless to say, it would be useful to enrich #eailts of this study with
model-based techniques. However, we believe thatsthdy is still helpful
in terms of complementing empirical and structuraéthods with a

12
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historical perspective, and provides important rimfation regarding the
benchmark levels of credit growth that may be debme healthy in the
forthcoming period.
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Appendix

We try to cover as many countries as possibleeratialysis. However there is a
tradeoff between including all countries to incee#fse number of observations and
facing unnecessary noise caused by apparent sutlill we try to exploit the
heterogeneity in the sample as much as possibleextlade those countries whose
credit to GDP ratios have exceeded the 55 perbeeshold but afterwards plunged
to much lower levels, mainly due to breakout ofar veivil war, military coups, or
other political transformations. These countries Algeria, Brazil, Bulgaria, Czech
Republic, Hungary, Slovak Republic, Uruguay, ant&aiela.

There is also another set of countries that aréuded from the sample. These
countries had exceeded the threshold level of 5&epébefore the start date of that
country’s available time series. Countries that axeluded from the sample
because of this filter are as follows: Cyprus, Basand Herzegovina, Brunei,
Djibouti, Germany, Hong Kong, Japan, Lebanon, Madsiacedonia, Poland,
South Africa, Switzerland, and the US. Finally, aleo exclude the UK despite it
does not fit into any of the filters mentioned aboVhis is because of the fact that
the UK has established a special role as a finhoerdger over the years, and hence
it may have acted quite differently from the refsthe sample.

Countries included in Figure 4a and 4b and thesy#zeir credit to GDP ratio
has exceeded 55 percent level (written in pareighase as follows: Antigua and
Barbuda (1996), Australia (1989), Austria (1976he Bahamas (1993), Bahrain
(2007), Barbados (1998), Belgium (1992), BelizeO@) Canada (1977), Cape
Verde (2008), Chile (1981), China (1980), Croafif(6), Czech Republic (2010),
Dominica (1993), Estonia (2004), Fiji (2002), Fimia (1983), France (1966),
Greece (2001), Grenada (1993), Hungary (2006)ahcel(1997), Ireland (1995),
Israel (1978), Jordan (1984), Korea (1990), Lat(2®05), Lithuania (2007),
Luxembourg (1978), Malaysia (1981), Maldives (2Q0viplta (1987),Mauritius
(1998), Morocco (2007), Netherlands (1972), Newl&ed (1988), Norway (1986),
Panama (1972), Portugal (1969), Singapore (1%18yenia (2005), Spain (1970),
St. Kitts and Nevis (1989), St. Lucia (198%weden (1964), Thailand (1983),
Tunisia (1982), Ukraine (2007))nited Arab Emirates (2007), Vanuatu (2008),
Vietnam (2004).
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