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Abstract

Erugmon wsed the Beenanke-Gertler miodsl to explain the Asian Crisis, This
model impites that macroeconomic shocks can decrease credit creation iy
reduciig firms’ creditworthiness or by ercding bank capital, Forvign banks i
Indonesia showld be less Hkely lo resirict credif following macroeconomic shocks
than domestic banks because they employed better rish matagement practices,
they were less tudnerable to disintermediation, and thefr cusfomers were largely
hedged. Thus foreign banks were used ps the comtrol group. We found that
interest and exchamge rate shocks reduced bank oapital and bavd: lending more
greatly in domestic banks than in foreign bunks. This indicates that the Tisis
cierkiled the loan supply in Indomesia, forcing firms fo reduce spemding and
outpmt. g

Keywords: Exchungr rute-Indrrest rote-Lovn swopli-Indonesion scotoml arises
JEL Classification: E 44-F 55



bwan J. Acis; Willer Tharbecke ' LY

1. INTRODUCTIOMN!

Economists have stragelid to explain the virulence of the Asian financial
crisis.  With little warning, “the East Asian Miracle” was replaced by
contagion and economic inplosion, In e hardest hit country, Indonesia,
real output fell 14% in 1998 after growing 7% annually between 1970 amd
1996, By HI02 output had net refurmed to pre-crisis levels, The exchange
rate depreciated from 2,405 rupiah per U5 dollar in June 1997 &0 15,000
rupiah per dollar in June 1998 after depreciating only 5% annually from
Jamuary 1990 to Jure 1957, In 2002, the ropiah still hovered around 9,000
per dollar. The percentage of the population living below the poverty lne
Tose tor 21% in 1995 after falling to 11% in 1996, By 2002, it remained at
18%. Trying to explain the crisis, Krugman (1999 said it coudd be
understood as an open economy application of the Bernanke-Gertler
model *

Bernanke and Certler have showmn that the effects of an adverse
macroecoiomic shock may be amplified it it restricts the flow of credit.”
A decline in credit creatiom comld ocour because a negative shock
worsens firmg’ balance sheets and thus their acoess o credit or because it
restricts the ability of banks to supply loans. In a world of asymmetric
information, [ms with healthisr balance shests can obtain credit on
better berms. Their ability 1o post collateral and provide down payments
redieced the agency <osls associated with borrowing. If a negative shock
worsens firms” financial positions, it might impair their access to credit.
Similarly, an adverse shock might reduce bank capital and thus banks’
ability to provide Inans. When firms” balance sheets deteriorate or banks”
loan supplies decline, the reduction o credit foroes firms fo redoce
spending and output.

' This paper = parl of 4 sessacch project entitled “Linking Firm and Bank Behaviar with
Macrooooniomiy Shocks.” qmsm'c::l lw the: Asian Development Bank Institate [ADB-1),
Trkyn. We thank Reid Clark, Fawey Siddik and semnivar partivipants at e Asian
Development Bank Institute and e Sgering 2002 Washington Area Finance Conference
for their waluable comments.

There are af soaorse other explanations bor the crisis, Ao Washington Corssnsnus
supporters the tavorite is that it was caused by coony capitalism. ~In particidas, the lack
ﬂ“:m-iﬂ'lgm Lrassactions belvwoemen the Asian banks and thar higgm! shareholders arad
horrmeers (3 sihuation enabled by the patonage practices of the political systems in
theses countrises) reswlted in irmtonally bacge anounts of investments direcked a high-
rizk projects, prestige progects, and peojects kept winble by regulations. The meltdown of
the Agian finarerial crimis ceme when mreestors fled inkn fmcig'n ansets wpom rocn_l_mirim
that the comtingemt losmses had exceeded the fscal ability and political willingness of Hbe
state to bail vul tese profects. The clain, oo short, was thal the absence of marked
infrastructural insbtutions (=g honess, capable state financial supervisory body) had
consed the Last Asian economues Lo mxpmd.e.. * Cenp Won, 200k

* Bee Hernanke, Gecller. and Glchrast, 15996
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Krugman {2001) emphasized the role of deterioraling balance
shewts in propagating the Asian crisis. Firms were saddled with shert-
term furelgn currency  denominated debt. This debt was largely
unhedged against exchange rate risk. Depreciating exchange rates thus
multiplied businesses’ labilities ard reduced their metained earmings
{equitv]. As companies’ net worth plummeted, their access 1o credil
declined and they were forced to curtail Sp&ﬂd.i.[’ig.4

Korugman {2007} also stohed that, in the case of Indoresia, bank ouns
and a free'zj_ng up of the credit system played important roles. Declines
in bank capital and disintermediation reduced the willmgness of banks t
supply loans, Bugineas borrowers facing a once in a gemeration crisis lost
their credit lifelines and were forced ko curtail spending and production.

When spillovers from Thailand's currency crisis reached Indosesia,
the Central Bank of Indonesia {BI} sought to preserve foreign currency
reserves first by widening the exchange rate bards and then by floating
the exchange rate. As pressure on the exchange mte continued, BT raised
the interest rate on its certificates (Sertfikat Bank Indonesia or SBI's). At
the same time, the Minister of Finance divected state enterprises to
transfer 3.5 trillion rupiah of bank deposits into 58] certificates. These
moses {urther damaged the banking sector (Dijiwiarudono; 2000; Nasuiion,
2002; and hicleod, 2003). Banks were again harmed in October 1997
when the IMF demanded Ihe closure of 16 banks which led to o bank
run” Azis (2001} and Enoch et al, (2001) discussed how deposttors
reacted with a “flight to quality”, withdrewing funds from private
domestic banks dnd depositing them in foreign and also state banks.
Deposits in private domestic banks fell almost 200 between July 1947
and the beginning of 1998 while depusits in foreign banks doubled over
this period {see Figures 1 and Figures 2. As a result, private banks but
nol foreign banks were forced to curtall lending (see Figures 3 and
Figures 4).°

*  The dedine in retained camings prshad deblSoquity ralics anacoeptably bugh, tukang

- ereditors unwilling to provide Inans.

" Mobe that there were i bank clodurss in the sarly stages of the crises T Thailand and
Eorea, When these did ocews, undike bn Indenesa, Bt was ondy with full deposit
guarantess in place (see Creenville, 2604).

" Belleving banks were solvent but illiquid, Bl extendded verdraft facilities, Rawtuas
Likuiditzn Gunk Indomesin (ALBD, The amount of estended BLBL quickly soared, ans
wone went o politically poeveriul banks, creatiog o stroog moral beeard Soere
mirsisnl haniks even Dl BBt seamafer Amds abescd
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The depreciating cxchange rates, high interest rates, and Oight to
quadity, by evnding the balance sheets of demestic firms and the capital of
domestic banks, caused aggregate lending to plummet, Agpregate credit
creation fell berause the dectease in loans by domestic banks was not
offset by an increase in loans by foveign banks (see Figure-5),
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The objective of this paper is to measure the eflects of exchange rate and
interest rate shocks on the flow of bank lending in Indonesia. To do this,
it examines the differential response of foreign and private domestic
banks o macroeconomic shocks. Compared to domestic banks, foreign
banks lent to businesses that were more creditworthy and more Likely to
be hedged against foreign exchange risk. Foreign banks should thus be
more willing 1o lend following exchange rate depreciations since the
balance shests of their clients were healthier. In addition, foreign banks
employed better risk management practices than domestic banks. They
were thus better equipped to preserve bank capital and continue lending
in the face of exchange rate and interest rate shocks. Finally, foreign
banks were less valnerable than domestic banks o bank runs that would
force them to curtail lending and rebuild quidity, Forelgn banks can
thus serve as a control group b measure the effects of macroecomomic
shocks on bank lending,

T

The Fiferts af Fecbanpr: Rate and Interes Rabe Shocks cn Bank Legdang in bndonesia

Evidence indicates that inferest rate mcreases and especially
exchange rate depreciations decreased the capilal of domestic banks
relative to foreign banks. The results alse indicate that these shocks
reduced loan growth by domestic banks more greatly than loan grivwth
by forelgn banks. The fndings imply that maceoeconomic shocks
restricted the flow of bank credit in Indonesia during the crisis and
irdicate that these effects were quantizatively important.

The next section examines the problems associaled with identifying
the loun supply. Section 3 then discusses the data and methodology
employed in this research, Section 4 presents the resalts of the analysis
and, finally, Section 5 provides a synthesis of the conclusions drawn Lrom
the research.

2, IDENTIFYING THE EFFECTS OF MACROECONOMIC
SHOCKS OMN BANK LOAM SUPPLY

For several reasons foreign banks in Indonesia weere less vulnerable o the
Bernarke-Gertler effects discussed above than private domestic banks.
Foreign banks employed more professional loan applicadion standards
than private domestic banks. Consequently their loan pool inclhides more
creditworthy customers. Foreipn banks” customers, such as joint ventures
or multinational corporations, were highly hedped against exchange rate
risk before the crisis while domestic banks” customers, such as domestic
firms, were largely unhedged” Exchange rate shocks thus worsenwd
balance sheets and access to credit more significantly for firms borrowing
from private banks than for firms borrowing from foreign banks.
Further, foreign banks tenuded to have bedter risk management practices
than Indonesian banks. Foreign hanks were thus better able than
domestic banks fo weather exchange rate and interest rate shocks,
preserve bank capital, and continue lending. Finally, foreign banks wen:
less vulnerable to bank panics than domestic banks because depositor:
knew they were reputable and could be recapitalized from abroud.
mearing that foreign banks were less likely to experience bank runs that
would force them to rebuild liquidity and curtail lending,  Therefore,
irvestigating differences in lending behavier between domestic and
foreign banks in Indonesia can shed light on how the crisis affected bank
credit.

This paper uses lending by foreign banks as a control group o
identify the effects of macroeconomic shocks on lending by domestic
barks. Fxamining whether exchange rate and intereat rate shocks
restricted lending at domestic banka relative to foreign banks can help
explain how the crisis affected bank lending,.

e o d e = P L B Bl Fark bhoab dareaeebis Brene arers Tariralbe sssbus Lol
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Ihe effect of the crisis on loan supply is represented in Figure 6. In
a world of imperfect information, an exchange rate depreciation that
worsens clients” balance sheets should increase risk premia and make
domestic banks less willing to supply loans at existing inlerest Tates,
Thus domestic banks’ lnan supply curves will shift up and to the left. If
at th:;la:;m titne J:Enjcmecommiu: shocks erode bank capital or trigger
financial disintermediation, the 1 supply curve wi ift |
iy L loan supply curve will shift further up

Figure fiy
Resprmae of BRI Kgbe to g Ome Standand
Deingtion Pesitior Shock o Tretlackipn

) Fur foreign banks there will be some sffect of exchange rate amd
Interest rate shocks on loan supply. However, as discussed above,
fgresign bank customers were largely hedged, foreign banks had beier
nir-l_t management practices, and foreign banks were lesa vulnerable 1o
disintermediation. Thus their loan supply response will be attenmated,
To the extent that foreign bank Inan supply also decreases, our tests

would be biased agninst finding an effect of macrocconomic shocks on
the domestic lodan supply.

Thee Effects of Bxchange Rate and Interost Rt Shizcks un Bank Lending in Indnnesia

It is also necessary to consider loan demand.  An exchange rate
depreciation that decreases retained earnings winuld cause an increass in
loan demand by firms facing short term financing requirerments.  Thas
would canse the demand curve in Figare & to shift up and te the right.

Figure &b
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Since foreign banks lent to firma that were largely hedged while
domestic banks lent to firms that were largely unhedged, customers of
domestic banks should experience larger drops in retained earnings
following exchange rate depreciation. Customers of domestic banks
would thus have greater needs for short term credit, causing loan
demand curves for domestic banks to increase more than loan demand
curves for foreign banks. The greater incresse in loan demand at
domestic banks relative to foreign banks implies that our tests will
understate the effect of exchange rate shocks on the domestic loan
supply. This will increase the probability of a type 1T errar, implying that
our tests will be tow conservative. They will tend to fail to reject the mall
hypothesis that exchange rates changes do not affect domestic loan
supply even when exchange rate changes do have this effect.
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3. DATA AND METHODOLOGY

3. Data and Methodology

since exchange rates and inlerest rates are endogenous it is difficult ko
infer how changes in these variables affect bank lending and ofher
ceomonmic variables. To solve the simultaneous causality problem we
need components of exchange rates and interest rates that are exogenous
tor the stale of the economy. These can be obtained by employing a vector
autoregression (VAR) A VAR is a regression of an # by 1 vector of
endogencus variables, v, on lagped values of ¥,

imdaFautet Ay ve, Bleghe O o (1)

Baquation (1) can be inverted and represented as an indinite-vector
MOV AVEREL PIoCuss:

Fo= €+ e+ + Ty 4 i e, (2]

Cne problem with equation {2) is that the individual ermor terms in e,
may be contemporanecusly correlated. The Cholesky factorization can be
uged o obtain crthogonalized innovations. This approach  involves
finding a lower mangular matrix P such that 0 = PP, where (2 is the
variance-covariance  matrix of <. In this case equation (2) can be
rewritten as:

o= PP, ¢ OPPle, + PP e+ oo =Tgu # Tuy + Do+ (3

where [} = CF, u, = P'e, and Kluu'] = 1. Equation (3) represents the
macroeconemic variables (v.) as functioms of the orthogonalized residuals
() U components of w represent shocks to exchange rates or nterest
rates, impulse-response functions can trace out the dynamic responses of
varables such as bank capital or bark lending to exchange rate or
inferest rate shocks.

The watiables we use include the fest difference of Lhe
rupiah/dollar exchange rate, the consumer price index inflation rate, the
returm on the Jakarta Stock Exchange Index, the interest rate on 1-month
central bank certificates (the 5BI rate), and measures of bardk capital and
bank lending by domestic and foreign banks. For bank capital we use the

__The Eifects of Exchangr Rate and Imerest Rate Shocks on Bank Lending in Indonesia

differance between the capital /asset ratio of forvign and domestic banka.
For bank lending we use the difference between the groweth rates of
forcign and domeatic bank loans. We obtained these data from the
Indonesian Central Statistical Burean (BFS), the Central Bank (Bl), and
the Jakarta Stock Exchange (JS5} The sample period extends from April
1993 &0 January 2002, This means that each equation has 106
observations. To preserve degrees of freedom, we use three lags of cach
variable. The results, though, are similar when we employ twe or fowr
lags.

In calculating impulse-response functons, the ordering of the
vardables is nportand. The variables ordered privr are assumed to affect
within the month the variables ordered later but not be affected by them,
We assume that changes in the exchange rate are causally price. The
exchange rate was often driven by contagion effects, riots, and changes in
confidence during our sample pericd.  We then assume that the central
Trank SB] intersst rate responds o the exchange rate, the inflation rate.
and a measure of real activity, We thus place the 5Bl rate after these
variables in the recursive ordering. To measure real actvity, since there
are no monthdy data on output, unemployment, or industrial production
m Indonesia, we use the retuen on the [5X index.  Stock prices in theory
equal the expected present value of future cash flows. Thus changes in
stuck prices should provide information on shocks to future cash flows
and eceenomic activity, After the SBI rate we include the bank capital or
bank lendiryg varjables.

4. RESEARCH RESLUILTS

Figure 7 shows the effect of an exchange rate shock on inflation. As
expected, depreciation in the exchange rote tends to inepease the inflation
rate. The middle bine represents pomnt estimates and the odter lines
represent plus and minus two standard deviation bands. The resolts
indicate that the predicted effect of an ewchange rate shock on inflation
remaina two standard deviations greater than zera for all but ome of the
first seven momiths.
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Figures B and Figures 9 show the effects of exchange tate shocks
and inflation shocks on the SBI rate. As expected, the results indicate that
buth a depreciation of the currency and an increase in inflation increase
the rate on ceniral bank certificates. This implies that the Indonesian
Central Bank responds to an unexpected depredation or increase in
inflation by raising the SBI interest rate. For the exchange rate the interest
rafe response remains twoe standard deviations above zero for 12 months
and for the inflation rate the interest tate response remains wo standard
deviations abowve zere for ten months.

Figures 10 and Figures 11 show the effect of éxchange rate and
interegl rate shocks on the difference between the capital fasset ratio of
privale domoestic banks and foreign banks. In the first case, a onc
standard deviation unexpected depreciation in the exchange rale causes
the capital /asset ratio of private banks to fall by 1.7 percentage points
more than the capital asset ratio of foreign banks. A one standard
devialion shock represenis a deprociation of 868 rupinh per dallar, In the
second case, a one standand deviation unexpected increase in the inlerest
rate causes an upward blip in the capital/ asset ratio of domestic banks
telative to foreign banks and then decreases it by 1.5 percentage poinls.
A one standard deviation shock represents an increase in the SBI rate of
215 percentage points, For both exchange rate and interest rate shocks
the tesponses are Iwo standard deviations below zero. Exchange rate
depreciations and interest rate incresses thua reduce the capital of
domestic banks relative to the capital of foreign banks,

po

The Efberts of Excharge Bate and Interest Bate Shocks on Bank Lending in irssonesia

Figure &
Rimspomse of the SBI Bile (o a Ons Sbocdard
Dlegsintion Shock do e Exchange Rate

Figure %
Fsporse af the 58 Kate foa One Stendard
LDeriation Stk b the brflation

4
f___.-‘--__\‘
- ,
3 / i
7 \\"“.“
2{ [ e




I el

JE—

hwan [, Azls: Willerm Tnorbecke

Figure 10
Hespans af the Differeece Bevtoeen Loen Growth at Privute and
Ferrmize Haatics 20 @ (e Shendard Devnwtion Fositive S Shook

.02
4
o] !
Il II -
LA IV'“"- .\f"n -
T YN in o O SR
N P e
II '|‘l,.-"lﬁ "'._V- ““\'-"-""/.
-0 ) g
0 -\.'_. ; _."\\.-'
[
-3
[N |!
N . : :
g 10 15 0
Pdoniing
Figure 11

Respumse of the Duffermmee Berweer the Capitel Assel Rt of Private aad
Foretgn Sank fo @ One Standand Deviation Positive Infathm Shock

00g

004

-mz ", o

-016
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Exchange rate depreciations and interest rate increases also
decrease loan prowth at domestic banks relative o foreign banks, In the
first case, 4 oo stuedard  deviabon wbexpected exchange rate
depreciation causes a shortfall of domestic Ioan growth relative 1o Taredgn
luan growth of £.6% in the initial pericd, The assodated t-statistic is 6,68,
In the second case, a one standard deviabon unexpected interest rate
incremse causes @ shortfall of domestic loan growth relative to forvign
Tnan growwth of 1.1% in the wtial perdod and 1.6% in the second period.
The agsociated tstatlstios ane 1.74 and 245 respectively.

There is thus a lange and statistically significant differenoe between
the response of domestic banks and foreign banks to macroeconomic
shocks. Hechange rate depreciations and interest rate increases proatly
reduce capital at dornestic banks much more than at foreign banks, They
also decrease loan gronwth at domestic banks relative to foreign bards.
The important implication of these findings is that macreeconomic
shocks during the crisis curtailed the ability of domestic banka to supply
loans., Since domestic banks peovided twenty Hmes more loans than
foreign banks, the increase in loans by foreign banks could not affast the
decrease in lpans by domestdc banks. The creas thus caused a large
reduction in the amount of credit channeled through the banking svstem,
farcing firms to curtail spetuding and production.

5. COMNCLUSION

This paper has sought to test and quantitatively measure the effects of
exchange rate and inferest rate shocks on the bank loan supply in
indonesia. To do this, it has investigated whether domestic commerdal
barks and foreign banks respond differently to exchange rate and
interest rate shocks, Compared to domestic banks, foreign banks have
customers who are moere likely to be hedged against exchange rate risk;
foreign banks employ better risk management practices; and foreipn
barks are less vulnerable to bank panics. Thus foreign bank loan supply
should respond less to macroeconomic shocks than the domestic bank
loan supply. Examining differences in lending behavior betwesn
domestic and foreipn banks in Indonesia can shed lght on how the.crisia
affected bank loan supply. Evidence from impulse-response functiona
indicates that interest rate increases and especially exchange rate
depreciations caused a much larger decrease in the capital of domestic
banks than of foreign banks. The evidence alse indicates that these shocks
ceduced lending at domestic banks relative to lending at foreign banks,
leading to a large decrease in the supply of loans during the crisis.

This decrease in intermediation played an important role in
emacerbating  the crisis. The depreciating exchange rate provided
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uvpportunitics for exporting Arms to sell cheaply abroads To cover
production coéts, however, they needed letters of credit and-ghort term
financing, The erosion of bank capital and firms’ balance sheets
prevented exporting firms from obtaining this credit, They were thus
forced to curtail production and forege expurting opportunities.

Tuture research could incorporate the findings of this paper into a
Hnancial computable general eguilibriven model (Azis, 2001 and Azis
202). Fhis would male it possible to race the channels through which a
decrease in credit supply affects the economy. It wouwld also make it
possible to quantify the effects of o decresse in loan supply on
investinent, expaorts, and cutput during a crisis.
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