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1. Introduction

The 1997 financil crisis n South K orea took the econom ics profession by surprise.
A flterall, not =0 Jong ago them ain focus of m ost studies on A sian econom les, hcluding
Korea, was the explanation of the m iracle' e€g. W orld Bank, 1993; Y oung, 1995;
Dan etriades and Lunntel, 1996). Enpying grow th rates of around 8% form ore than
three decades, South Korea managed to tansform itself from a poor, largely
agricultural, country t© a buzzihg exportorentad industrialised state, w ith stendards of
Iiving com parable t© those of m any westerm nations. Equally inpressive this was
achieved through m obilisation of dom estic resources, w ith the governm ent controlled
banking systam In the centre of financhg exceptionally high mtes of capial
accum ulation, w ithout significant budget deficits or nflation rates (Park and Kin,
1994).

The ram arkable m acroeconom ic perform ance of South K orea essentially ruks out the
traditional findam ental view of ‘firstgeneration' crsis models as a plusible
explanation of the South K orean crisis. These models eg. Kmgman, 1979) ascribe
crises t© m acroeconom ic Inbalances, reflected mainly In Jarge curent account and
fiscal deficits. W hile there is som e evidence of a grow Ing current accountdeficitbefore
the crisis - reflecting a slowdown In exports due to the contraction of the Japanese
econom v, the appreciation of the exchange rate and the collapse of the w orld price of
sam tconductors — these deficits w ere generally perceived t© be benign, as they were
covered by capital inflow s which finded long-term nvestm ent G lick, 1999).

A new varant of the 'fundam entals' view emphasises the rle of weak financial
fimdam entals and m oral hazard In creating fertdle ground for financial crises. T this
regard, the close relations betw een governm ent, banks and ndustry, typical of m any
Agian countres, are now widely thought resoonsible for m ormthazard behaviour,
reflecting the existence of (explicitor in plicit) governm ent safety nets. This led to  bad
banking ' practices, which took the form of excessive Jending and over-invesm ent n
Jow productivity progcts @g.M F,1997; Krugm an, 1998).

There are a num ber of theoretical m odels thatexplain how weak fnancial findam entals
can Jead to a cdsis. M K innon and PiIl (1997), for instance, argue that n an inadequate
regulatory fram ew ork, banks can inflate entrepreneurs expected payoffs, know ing that
T case of default the goverrm entw ill be forced t© bail out distressed borrow ers. The
entrepreneurs, Jacking sufficient lnform ation t© assess banks’ signals, tend t© consider
them as correct. A sa result, they bid eagerly for finds and a Jending-nnvestm entboom

ensues. C orsettd, Pesentd and Roubmi (1999) develop am odel n w hich a financial crisis
erupts as a result of potential future fiscal deficits that are In plied by m oral hazard
behaviour In private corporate and financial Investm ent. The latter leads to over-



nvestm ent, which can persist for as Jong as dom estic firm s are able t© refinance their
unprofitable projcts and cash shortfalls through foreign borow Ing, a process known as
evergreening. Only when ntemational reserves fallbelow a ceran threshold 2 foreign
Thvestors' w illngness to rollover credit would cease, causing a financial crisis. T a

sin 1lar veln, Huang and Xu (1999) argue that over-nvestm entw as due to sofz=budget
constraints, w hich enabled Jarge Industrial K orean conglom erates (chasgbols) t© have a
continuous access t© secure and subsidised policy Joans. h a softbudget constraint
econom y, there is no m echanism that ensures that bad projcts are term nated because
bad signals are not revealed t© nvestors or depositors, creating unduly optim istic
expectations. Hence, loss-making prokcts can be hidden for a long tine by
bverborrow Ing'. These problan s only becom e gpparent when an exogenous shock,

even a very m id one, hits the econom v.

W hile there has been a healthy analytical debate of the Asian fnencial crisis,
accom panied by the developm ent of new theoretical m odels, there has been very little
am pirical testng of the various hypotheses that have been put forward n the specific
context of the A sian crisis. This paperm akes a step In this direction by providing new
am pircal evidence from South K orea that sheds light on the theoretical explanations
outlined above. Specifically, we provide an amnpirical analysis of the K orean credit
m arket, which show s that, w ith few exceptions, itw as characterised by excessive credit
creation since the Jate 1960s.W e Interpret our estim ates of excess creditasm easures of
unproductive credit!, ultm ately tenshted o nonferform ng loans. O ur em pirical
findings are broadly consistentw ith the bverlending'and bverinvestm ent' hypothesis.
H ow ever, w e also argue that the presence of tnproductive' creditby itself nead not Jead
to a financial crisis, so that n order to provide an explanation for the crisis one neads t©
exam ne other developments during the 1990s. Specifically, we argue that
Unproductive' credit becam e a m ajpr source of fragility only after the liberalisation of
shorttem capital flow s in the 1990s, which eroded the ability of the K orean central
bank t© act as an effective Jender of last resort, thereby creating fertile ground for
financial panic.

W e al provide an an pirical analysis of ol factor productivity (TFP) grow th that
wams against an over-sim plification of our finding conceming unproductive credit.
Specifically, we show that in spite of the presence of unproductive credit, the banking
system s contrbution to TFP w as significantly positive during the last three decades,

2 T Corsett, Pesenti and Roubini (1999), the threshold is expressed as a fracton of In plic govermm ent
liabilites which manly arse due t© excessive foreign borow ing by the private sector and
overnvestm ent In low productivity projcts. It is nteresting to note that these im plicit govermnm ent
liabilities can coexistw ith a Jow public debtand budgetdeficit.



although TFP would have beaen greater had the proportion of tnproductive' credit t©
total creditbeen an aller.

The rest of the paper is organisad as follow s. Section 2 presents the em pirical analysis
of the Korean credit market while Section 3 focuses on the inpact of financial
developm ent and excess credit on average productivity of capital. Fhally, secton 4

sum m arises and concludes.

2. Unproductive C red it

This section provides an em pirical analysis of the South K orean credit m arket that
reveals the presence of persistent excessive cradit creation by the banking system .Our
am pirical analysis is novel In at least tw o regpects. Firstly, it ttkes nto account the
nsttutional characteristics of the South Korean credit m arket, lncluding the direct
effects of fnancil resrants that were prevalent untl the Jate 1980s. Secondly, it
utilises m odem tin e-series m ethods that allow us to construct a m easure of shortrun
disequilibriim , w hich reflects excess supply ordem and.

W ebegin with a discussion of econom etric m ethodology, follow ed by a brief outline of
the Institutional characteristics of the South K orean creditm arket. W e then specify our
creditm arket m odel, discuss our estin ation m ethod and data and present our results.
The concluding partof this section provides an analytical discussion of the In plications
of excess cradit, exploring its nteractons w ith other financial vulnerabilities, thereloy
offering a plusible explanation of the crisis.

M ethodological Tesues

In evaluating whether a credit m arket is characterised by creditrationing or excess

supply, previous em pirical studies (e g.Laffontard G arcia, 1977 ; Pazarbasioghi, 1996)

have used a disequiliorim m odel of supply and dem and due to M addala and N elson

(1974). This method of estimation assumes that In som e m arkets, prices are not
perfectly flexdble and hence disequilibrim could occur. In the absence of any
Tnform ation conceming the price-adjustm ent process, the probability w ith which each

observation belongs to the dem and or supply fincton is determ ned by assum ng that
the short side of the m arket is never rationed. M addala and N elson (1974) derive the
appropriatem axinum likelihood m ethod for this class of m odels.

By stipulating that the Jong side of the m arket is the one that is rationed, the traditional
disequiliborium  approach, whilke allow Ing for notional excess supply, rules out he
possibility of an effective excess supply of credit. That is to say, In this fiam ew ork an
excess supply of credit can only representthe case in which banks are w illing t© supply
m ore credit than firm s are w illing to accept, so thatan excess supply of creditcan never



be realised. In practice it is possible that firm s tgke on more cradit than would be

predicted by the usual Jong-run determ inants of the dem and for credit— which typically
Thclude the cost of credit and an Indicator of real econom ic activity. The case of an

effective oversupply of credit may reflect the presence of Unproductive credit!, ie.

credit that is notusad t© finance new productive activities. The Jatterm ay be the result
of Jossi aking projgcts that are contnually refnanced by banks. Banks have m any

reasons why they may wish t© refnance unprofitable propcts. These Include their
desire t© prevent bankrptcies, the hope that the com panies concemed m ay be able to

cross—subsidise Joss m aking projgcts from m ore profieble ones or — ultm ately — be

bailed cut by the govermm ent. Thus, Unproductive credit!, or an oversupply of credit,

cornresponds closely to the notion of overinvestm ent, reflecting soft budget constraints
andorm oralhazard. The reason w hy com panies, n tum, m ay n the shortwn w illingly
acceptm ore credit than is predicted by thetr Jong run dem and functon is that it kesps
than afloat, allow Ing them tim e t© restucture or engage n profiable actvites. n a

rapdly grow ng econom y like South K orea this situa tion w as quite comm on.

This analysis suggests that the effective or shortzrun stock of craditm ay w ell exceed the
Jong-run desired dem and for credit, as a result of Unproductive credit!. It is, therefore,
vial o allow for the possibility that a shortrun obsarvation m ay belong t© neither the
Jong run dem and nor the long run supply finction. T spite of the short in deviations
from Jong-rmun equilibriim , it is nevertheless plausible to expect to see som e adjusm ent
towards long-mun m arket equilibrim ©r both danand and supply functons. This
assum ption is consistentw ith both theoretical and em piricalw ork . For Instance, despite
the presence of nform ation asymm etry, Laffont and Garcia (1977) find that the real
hterest rate has the tendency t© adjust upw ards w hen there is excess dam and for credit.
On the otherhand, when there is an excess supply of credit, there is no reason why the
hterest rate should not 21l o equilbrate the market G reawood, Levinson and
Stglitz, 1993).

M odem tim e—series econom etric m ethods, such as cointegration and enor-correction,
allow Jong—run behaviour t© be driven by econom ic theory and shortrun dynam ics to
be determ ned flexibly by the data’ . Thus, w e use cointegration analysis t estin ate the
underlying long-run equilibrim relatonship between the stock of credit and its
determ mants. This, n twm, allows us t© constuct a measure of chortmn
disequilibrium , which m ay reflect either Unproductive cradit' — discussed above - or
credit rationing . The Jatter case — ie. when the actual stock of credit is Jow er than the
Iong-mun equilibbriim  stock of credit - comegponds to the traditional approach t©

3 See forexam pleHendry (1995) orthe papers n the Engle and G ranger (1991) edited volum e.



Financial repression ' of M oK fnmon  (1973) and Shaw  (1973)*. This approach suggests
that iInterest rate restrictions and other repressive ' policies, by depressing real nterest
rates, Jead t© a shortage of credit.

To summ arise, our estm ation m ethod differs from the traditional disequiliorium
approach outlned above n the follow g four in portant respects.

1. Tk assumes that h the Jong run, the nterest rate adjusts t© egquilibrate the credit
m arket while allow Ing for departures from Jong-run equilibbrim t© occur In the
shortrun.

2. Our approach does not Inpose a priori restrictions on the speed of adjustm ent,
which adm its the possibility that the credit m arket m ay take a very long tine t©
clear. Thus, the assum ption that In the Jong-rmun m arket equilibrim prevails isnota
restrictive one, since the Jong mn is determ ned by the data.

3. Ourm ethod of dentfyng periods of excess supply or dem and for credit does not
depend on the som ehow arbitrary m ethod of estin ating a setof probabilites, w hich
are then used to Jocate an observation on the Jong mun dem and or supply functon.
Instead, ourm ethod of identifying excess supply or dem and consists of m easuring
the departure of actual credit from  its predicted Jong-rmun equiliorium value, utilising
stendard techniques In gpplied tin e-series econom etrics.

4. Ourmethod allow s the possibility that the actual stock of creditm ay exceed the
Iong run demand for credit, rpresenting the presence of Unproductive credit!,
w hich the traditional disequilibrim approach does notadm it.

Thsttutional Characteristics

Sce the early 1960s, one of the m ost inportant insttutional characteristics of the
South Korean credit market has been the direct intervention of the sate 1 the
allocation and pricing of credit. This wasm ainly achieved through controls on lending
and deposit interest rates. These controls were In place until the Jate 1970s when the
Korean govemment embarked on a progremme of financial Iberalisation. The
centrepiece of various attem pts at financial liberalisation in K orea and elsswhere has
been mterest rate deregulation D en 1giic-K unt and D etragiache, 1998). T 1979, the
M onetary Board abolished the maxinum interest rate on bank loans. H ow ever, given
K orean banks’ nexperience In setting interest rates, the K orean Bankers’ A ssociation
Inked the lending nterest rate to the Bank of Kora's rediscount rate, lim itng
seriously the ability of comm ercial banks to alter interest rates on Joans. Tn 1984, banks
were allowed to charge different rates according t© bonow ers' creditw orthness, but
w ithn a very nanow band. Tt is not until 1988 that banks begen t© enjoy freedom over

* SeeFry (1995) foran overview of this literature.



hterest rate determ nation when controls on Jending rates for both banks and nondoank
financial interm ediaries were relaxed. The lberalisation process continued n the
1990s.Th 1995, the Bank of K orea liberalised interest rates on policy loans and in 1996
lifted the restriction on the size of the pram um a bank could charge over its prim e
lending mate.

The relaxation of ceilings on deposit rates was a very gradual process. Tn 1979, the
M onetary Board abolished the maxinum nterest rate ceiling on personal checking
deposits, butm antaned controls on all other form s of deposits. Tt is only as recently as
1988 that Interest rate controls on certain tim e and saving deposits w ere liberalised.
Specifically, the Bank of K orea lifted nterest rate controls on tin e deposits ofm aturity
greater than 2 years atbanks, postal savings and creditunions, and on tim e and savings
deposits of m aturity greater than 1 year at m utual savings and finance com panies. Tn
1991, the scope of mnital Iberalisation was extended t© cover mates on long term

deposits w ith a m aturity of 3 years offered by banks, m utual credit facilites, and credit
unions. During the period 1993-1994, the interest rate on long term deposits w ith a

m aturity of at Jeast tw o years w ere com pletely liberalised. Tt is only as recentas in 1995
that the Bank of K orea ram oved restrictions on the ram aining regulated interest rates on
bank and nontoank tim e deposits w ith am aturity of Jess than six m onths.

M odel specification
W e specify am odel for the Jong—+un dem and forand supply ofbank credit, which takes
nto account the nstitutional characteristics outlined above.

A . The Jong-run supply of creditequation

The real supply of Joans In the Jong min is expectad t© depend upon the real lending
hterest rate t), the cunrent output ) and financial restrants. The first tw o varables
are w dely usad in em pircal studies t© capture regpectively the profitability of banks’
lending activitdes and the expectations about the state of the economy Laffont and
Garcia, 1977 ; Pazarbasiogli, 1996). The mfluence of financial restraints on the supply
of credit, on the other hand, has notlbeen addressed 1n the am pirical literature on credit
markets degpie thelr presence 1 many developing and developed countries
(Pazarbasioglu, 1996 ; G hosh and Ghosh, 1999).

The in pact of nterest rate controls on the real supply of credit is not straightforw ard.
In principle, lending rate controls, by lim ithg banks’ profiability, should affect
adversely the real supply of credit to the private sector. H ow ever, as noted by C aprio
(1994), In the presence of higher hterest mates, which usually follow financial
Tberalisation, banks m ay choose to hold Jarger am ounts of riskless assets and hence
supply faw er Joans to the private sector. Hence, the In pact of the relaxation of lending
mte controls on the supply of credit is am biguous. The sam e conclusion holds for the



In pactof deposit rate controls on the supply of real credit, even though the reasoning is
different. On the one hand, these controk 1in it the cost of funds for banks and hence
hcrease the willingness of banks t© supply Increased am ounts of credit. On the other
hand, how ever, deposit rate controls Iim it the supply of finds to the banking systam
w hich, unless counteracted by otherm eans, such as hcreased branching orm arketing,
are likely t© reduce the ability of banks to supply creased am ounts of credit.

In additon to hterest rate restants, financial restaints typically include required
reserve requiran ents on bank deposits ([dem and and/bor tin e and savings deposits) .

U sually, the definition of reserves includes shortterm govermm ent paper andbr central
bank deposits, which typically yvield a Jower rate of retum than bank loans. Hence,
hcreases n reserve requiram ents raise he average cost of Joanable finds and are,
therefore, expected t© result n an ward shift of the supply of credit o the private
sector.

Thus, w e use the follow ing specification for the Jong-run supply of credit:
C°=by+b v+ byr+ bs RR + bsRR + U )

W here IRR is the hterestrate restraints and RR is the required reserve ratio.

B .The long-run dem and for creditequation

W e goecify a sinple Jong-rmun dem and for credit equation where the real dem and for
credit depends positively on the &vel of real econom ic activity, approxin ated by real
GDP V) and negatively on the cost of credit, m easured by the real lending rate ).
Thus, w e use the follow Ing specification for the Jong-run dem and for cradit:

Cl=ap+ ary+ a,r+ ve @)
C .Reduced Form
W e assum e that In the Jong-run, the real nterest rate is flexdble enough t© equate the
real supply and dem and for cradit ie. the exchanged quantity of credit is such that:

Q°=c=c"® @)

W e next oolve for the rduced form equation by substuting the value of r from
equation 2) n (1) t© obtan the follow Ing:

C=g+dy+ @RR + 8RR + w¢ @)
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Data

Tw o variables are usad to m easure the dependent variable: real broad claim s and real
nanow clains on the private sector. Real broad credit D) is measured by (the
Jogarithm of) clains on private sector by deposit m oney banks, tmust accounts of
com m ercial banks, developm entbanks, and norboank financial nstitutions, deflated by
the GD P deflator. Realnarrow credit Oy ) Is (the Jogarittin of) a narrow erm easure that
hcludes clain s on private sector of depositm oney banks only. The data source for
these variables, aswell as al GDP and the GD P deflator, is htemational F nancial
Statistics €D ROM ,1998%).

Figurel -Summ ary M easure of InterestR ate R estraints
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The lending-rate and depositrate control variables are constructed from data collected
from Bank of Korea, Annual Reports (various issues). These variables are simple
arithm etic averages of dumm ies that take the value of 1 1n periods when a gpoecified
hterest rate is controlled and 0 otherw ise. Strong positive conrelation between the
Iending-rate and depositrate control variables allow s us t© average them out nto a
shgle summ ary measure of Iterest rate resrants (IRR ). This measure is poted n
figure 1. ism ovan ents reflect the changes 1n the underlying policy variable reasonably
well. The relaxation of lending controls in 1979 is reflected In a sharp drop In the
m easure for that year. The m easure then exhibits relative stability until 1988, when it
drops sharply follow ing the lberalisation of interest rates on certam types of time and



savings deposits. Further drops are ocbsarwved in the early 1990s reflecting further
deregulation in deposit rates and Jending rates on policy loans.

Data on reserve raquirem ents on (i) demand and (i) tim e and saving deposits w ere
collected from  Bank of Korea, Annual Reports (various issues). Because of the very
high correlation between the two varibles, we use thelr arithm etic average as a
summ ary m easure of reserve requiram ents RR ). Thism easure, ilustated n Figure 2,
registers an upward jmp durihg 1966-67, which coincides with the first wave of
reform s that ssw  Jarge increases n interest rates and reserve requiram ents, resultng n
ncreased state control over the banking system  H arrds, 1988). RR exhibits a decline
during 1968-1971 and fluctuates widely in the 1970s. I the early 1980s, the index
show s a sharp decline, which coincides w ith the rlaxation of lending rate controls
while the 1987-1989 period registered considerable increases in reserve requiram ents.
In the 1990s, RR exhibis relhtive stbility t© declne significantly n 1997 when
required reserve requiram ents on all types of deposits w ere setat2% .

Figure2 -Summ ary M easure ofR eserve R equiram ents
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Estimation

A1l variables were mitally subjpcted t© unit root tests, which suggested that both
m easures of the stock of credit, as well as real GD P, the interest rate restraints, and
reserve requiram ents are non-stationary . Since these variables contain unit roots, we
use a colntegration estim ator to estin ate the r=duced form relationship betw een tham
given by egquation @). Specifically, we apply the dynam ic ordinary least squares
DOLS) estmator (Sakkonen, 1991; Stock and W atson, 1993). This estmator is
asym ptotically equivalent t© Johansen’s (1988) m axin um-likelihood estm ator In the
case w here variables are I(1) and there is a single colntegrating vector. M oreover, ithas
been shown t© perform well n finite sam ples relatve to other asym ptotically efficient



estim ators (Stock and W atson, 1993) . Th these circum stences it is known that the Engle—
G ranger (1987) estim atorm ay exhibit substantial bias Banerfe etal, 1986; Stock and
W atson, 1993).DOLS has a further advantage over the Engle-G ranger estim ator. W hile
the btter suffars from a nonstandard asym ptotic distrbution (Park and Philljps, 1988),
the form er allow s valid and efficient inferences on the param eters of the cointegratng
vector. W e first apply DOLS t the reduced-form equation (equation 4) and obtan
estim ates of the contegrating vector for the credit m arket. W e next compute the
predicted Jong-rmun equillbbriim values and com pare them w ith the corresponding actual
stock of real credit, w hich allow s us to constructourm easure of disequiliorium credit.

Empircal Results

Table 1 reports the results of estim ating equation @) using tw o different definitions of
the dependent variable. T M odel A the latter is m easured by (the logarittm of) r=al
broad claimn swhile m M odel B it ism easured by the logarittm of real narrow clain s.
The hterest ate-restrants ndex enters w ith a positive sign, ndicating that relaxation

of Interest rate controls results n a decline of the equilibriim stock of real creditto the
private sector. The rest of the explanatory varables enterw ith the expected signs and
are statstcally significant. The estim ated coefficient of real GDP has the expected

positive sign, t@kes a plausible value and is statistically significant while the reserve
requirem ent Index enters with the expected negative sign and is also st@atistically
significant at the 5% Jevel. The equation perform s well as reflected 1 high R and
passes various diagnostic tests. Fially, according t© the D ickeyFuller and A ugm ented
D ickey-Fuller statistics, the hypothesis of a unit oot n the residuals is rejected at the
1% Jevel. There is, therefore, little doubt that M odel A represents a contegrating

The results from M odel B are sim ilar to those obtained above w ith two exceptions.
First, the reserve requiram ent Index enters w ith a positive sign, but is not significant at
conventional Jevels.” Second, the coefficient on terest mte restrants is considersbly

bigger than that of m odel A . This is not surprising since these restrants w ere m ainly
In posed on depositm oney banks and hence are likely t© have a bigger In pacton these
banks’ lending activity. M odel B also perform s w ell and passes various diagnostic

tests. Furthemm ore, the hypothesis of a unit root is repeted at the 1% Jevel indicating

thatM odelB fom s a contegrating vector.

® H ow ever, itis Interesting to note that the first Jag and the first lead of the firstdifference of this ndex
(notreported in the table) enterw ith the expected negative sign and are significantatthe 1% level.
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Table 1 -C ontegrating V ector for the C reditM arket
(Sam ple period: 1954-1997)

R egressors M odelA M odelB
DB DN
hitercept 36277* 47 177*
(1 686) 2997)
LY. 2098* 2387*
(0.051) 0.092)
RR. 0 615* 1857*
0148) 0215)
RR. -0 006** 0001
0.003) 0.005)
D iagnostic tests
AdIR? 0995 0986
JB 0105[0948] 4 435[0108]
Q (10,0) 8054 1[0 623] 15741[0107]
C ointegration test
DF -4 650* -4 014+
ADF (1) -5 246* 4711*
ADF Q) -4 137* -3 793*
Notes:

(1) Dy denotes (the logarithm of) real broad clains on private sector by deposit m oney banks,
developm entbanks, non-ank financial nstitutions and trust accounts of com m ercial banks. Dy isa
narmow er m easure which esclides developm ent banks and non-ank financial nterm ediaries and
trustaccounts. The G D P deflatordeflates both these variables.

(2) LY denotes the logarithm of real GDP, IRR is the index of interest rate restraints; and RR is the
ndex of reserve requirem ents. The equation also includes a dumm vy variable for the 1973 oil crsis.
Figures in parentheses are the adjusted -stendard errors (See H am ilton, 1994).

(3) The method of estination is DOLS (Stock and W atson, 1993). Given the small number of
obsearvations, to avoid overparam eterization w e only retain significant lags and leads (nder1995).

(4) JB is Jaques Berrak test for nom ality; Q is Ljung and Box test for autoconrelation. Figures in
brackets are the p-values.

* Significantatthe 1% level; ** Significantatthe 5% Jlevel.

Table 2 contains ourm easure of creditm arket disequilibrium , based on M odel A . This
m easure is cbtained by subtracting the predicted long-nun equilibriim value of credit
from the actual stock of real credit and dividing this difference by real total clain s.
Hence, it is the proportion of total credit that represents excess supply or dem and.
Table 2 also ncludes the Bank of Koreak estim ates of nonperform ng loans as a
percentage of total credit, for com parison purposes. W e also plot our etm ates of
excess dam and and excess supply of credit (In trllions of K orean wons), again basad
onmodelA .
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Table 2 -Estim ates of O versupply of C redit

Period EXCgy N on-Perform ing Loans’
& of malbrad clain s) & of totalaedi)’

1960-1969 1345 15°
1970-1979 1317 17
1980-1989 7 82 78

1990 333 75

1991 0.00 66

1992 016 6.7

1993 778 70

1994 6.75 56

1995 720 52

1996 730 39

Notes:

(1) EXCjp isexcess supply of creditestim ated using M odelA in Table 1.

(2) Non-perfom ing creditof the 26 com m ercialbanks (16 nationw ide banks and 10 regionalbanks).
Priorto 1990, figures referonly to nationw ide comm ercialbanks. Sources: Bank ofK orea; Park
and K n ,1994.

Totalcredit includes guarantees and loans from trustaccounts.

(4) Includestheperiod 1962-1969 only.

@

Figure3 -ExcessDan and and Supply of C redit
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W hat emerges from Figure 3 is that the South Koran credit market has been
characterised by :
- cycles of very m 1d excess daem and and supply untl them id-1960s.
- hcreasingly large cycles of excess credit shce the m id-1960s, w ith one
notable exogption In them id-1980s.
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How ever, In relative temm s the picture is som ew hat different, as shown In Tabl 2. The
average proporton of excess credit n the 1970s w as approxin ately 13% , declining to

% Inthe1980sand to 4 6% in the 1990s.Notably, how ever, itwas around 7 2% 1n the
1993-96 period, w hich preceded the crisis.

A com parison w ith the Bank of K orea’s estin ates of non-perform g loans reveals that
while our 1960-1970 estim ates diverge from the Bank of K orea’s figures, the 1980s
and 1990s estim ates are reasonably close. hterestingly, our estim ates of unproductive
creditin 1993 onw ards are greater than the Bank of K orea s figures. Thism ay be partly
because the Bank of K orea figures Include creditby com m ercial banks only, while our
definition of credit is broader. Thism ay explain why our estin ates for the m ost recent
years paint a worse picture than the Bank of Kormas figures, as nonboank financial
Tnstitutions suffered m ore from bad Joans than com m erxcial banks.

Tnterestingly, table 2 show s that the proportion of excess creditw as equally acute m the
1980s, according to both ourestim ates and those of the Bank of K orea, and m ore acute,
according to our own estin ates In the 1970s. W hile we m ay notw ish to place much

em phasis on the 1970s figures, especially given their divergence w ith those of the Bank
of K orea, the 1980s picture clearly ram ains. H ow ever, if w e consider the excess supply
of credit In absolute terms, it is very clear from figure 3 that the volme of
unproductive credit ncreased sharply during the 1993-1996 period.

Analysis of Em pirical F indings: The C risis

The persistence of excess credit for a very dng tin e is consistent w ith the notion of
bvernvestm ent!, which suggests the existence of moral hazard andr soft budget
constraints. This excess credit, w hich w e refer to as tnproductive', m ay have been used
to refinance unprofitable projcts and cash shortfalls and ultm ately translates nto non-
perform Ing Joans (see also Corsettd et al, 1999). This, how ever, does not necessarily

prove that tnproductive credit'w as a cause of the financial crisis. Ttdoes, nevertheless,
provide some clies, egpecially if it is examined In conjnction with earlier
developm ents. A particularly in portant developm ent n the 1979-1981 period w as the
way In which bad debts w ere dealtw ith. Durhng that period, banks accum ulated large
amounts of nonperform g debt which the Bank of Korea covered by issulng
subsidised credit, essentially by printing dom estic money. This averted a serious
banking crsis, although ata cost of high Inflation Choi, 1993; Nam , 1994). Tnh the

1980s, how ever, South K orea was not ntegrated In Intemational financial m arkets,

which allow ed this type of solution' to work. In contrast, by the earlty 1990s, thiswas
no longer possible. Fhancial lberalisation, which r@moved many govermm ent
restrictions on foreign capital nflow s, encouraged comm ercial and m erchants banks t©

bormow heavily from foreign sources on short maturties. Teffectve prudental
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supervision, nsufficient regulations, and regulatory distortions which favoured short-
m aturites ntensified the wave of shorttearm foreign borow Ing Chang, Park and Y oo,
1998). These and other factors® contributed heavily t© the accum ulation of shorttemm

foreign iabilites n the banking systam , while intermnational reserves w hich could cover
for them were very low . This situation hcreased banks' vuherability to changes In the
sentim ents of foreign Jenders. C ontagion effects from the restof the region and a series
of comporate bankruptries acted as a 'w ake-up call’ for foreign nvestors t© reassess the
findam entals of the K orean econom v, including the banking system G oldstein, 1998).
The re-assesam ent exposed serious w eaknesses In the corporate and banking sector o

which foreign hvestors reacted by w ithdraw ing their Invesm ents from the K orman
economy, n many cases by refusing t©o renew shorttermm loans. The large stock of
shorttem foreign liabilites relative to foreign reserves, how ever, m eant the central
bank could notguarantee the foreign debtneither could itactas a provider of sufficient
am ounts of dollar liquidity to averta rmun by foreign lenders. Th essence, the Bank of
Korea’s mole as a Jlender of last resortw as eroded by this in balance. Thus, the K orean
banking system becam e prone to "selffilfilling" bank nns by foreign Ienders.”

3. Productivity, G row th and C redit

This section carres outan em pirical analysis of the sources of grow th in South K orea,
building on recent work on the productivity of capial in East A sia by D em etriades,

Deveraux and Luintel (1998). This en pirical analysis enables us t© testw hether excess
creditcan be considered as Unproductive'. Furtherm ore, it enables us t© assess the

extent t© which Unproductive' credit contrbuted to the slowdown of TFP. Our
am pircal gpproach nvolves a num ber of em pirical noveltes. In porantly, hstead of
m easuring TFP as a residual, w e estim ate it directly by m odelling its sources. To this
end we assume that TFP can be ascribed t© financial develoom ent and financial
restraints. Another an pirical noveltyy is that we utlise the DOLS estm ator;, which
allow s us t© disentangle the long-nin relationship betw een inputs and sources of TFP

grow th from shortrun dynam ics.

M odel Specification

The developm ent of the banking systam is expected, In principle, to have a positive

effect on productivity, because its screening and m onitoring functions are lkely t©

® 0 ther factors include the pegged exchange rate systam which generated a false sense of security,
nullifying expectations of devaluation and tightm onetray policy w hich keptdom estic nterestrates above
world mnterest rates, encouraging banks to realy heavily on cheaper foreign credit O em etriades and
Fattouh, 1999).

"D egoite the fact that these short tem  Joans could have been paid off n the future, foreign lendersw ere
notw illing t© renew them . This panic situation on the lenders' behalf m ay have been resoonsible for
placing the K orean econom v on a ‘crisis’ equilibriim  (see for instance, R adeletand Sachs, 1998).
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result In better investm ents (Pagano, 1993). O ther varables that could nfluence the
ability of the banking system to affect TFP grow th are interest rate restrants and the
Jevel of the e8]l nterest rate. W e expect the real nterest rate t© also have a positire
effecton TFP, since it is likely t© actas a screening device for nvestin entprojcts Fry,
1995). A s t©o Iterest rate restraints, their in pact on average productivityy of capial is
anbiguous. Tt may be argued that such restaints inpede the process of fnancial
despening, reducing both the volme and productivity of Investment (Fry, 1995).
A ccording to this view , financial lberalisation policies have positive effects on the
efficiency of nvesment. On the other hand, hterest rate restraints may nfluence
banking systam ‘s attitude tow ards risk—taking; a restained banking system would be
expected t© ke fawer rsks, financing safer nvestm ents and hence hcreasing the
efficiency of nvestm ent H elim an, M urdock, and Stiglitz, 1996 ab).

W e therefore estim ate the follow Ing equation, In which the capial stock is lagged once
n order to avoid possible sin ulteneity:

Log(YKe)=by + b1 ogKe1 +b3IogLe+ by IogFDe+ bsRe+ bs RRe + € ®)

W here the dependent variable is the Jogarittm of the ratio of output Y ) to the capital
stock K ).L represents en ploym ent, FD is an Indicator of banking sector developm ent,
R is the mal nterest rate and IRR are nterest rate restraints.

Equation () has a useful hteErpretation In that it explains the average productivity of
capial, which is the focus of much of the lierature on financial developm ent and
grow th @ restis and D an etriades, 1997). This is also why the financial sector variables
have a natural nterpretation as the determ nants of the productivity of the capial stock.
It is, after all, the fnancial sector that Jargely determ ines what kinds of investm ent
prokcts are fnanced . W e also control for the influence of the capital and Jabour nputs;
note that the coefficient of the capial stock is expected t© be negatire, assum ing
din Inishing retums o capital.

Data

W e measure the average productivity of capial by the ratio of the flow of cunent
output o the capital stock. Data on the capital stock for the period 1963-1990 w ere
obtahned from the W orld Bank D atabase com piled by Nehru etal (1993). Capital stock
figures from 1991 t© 1997 w ere constructed follow Ing the perpetual nventory m ethod
assum Ing a depreciation mate of 4% and uprating the price of capitalgoods n line w ith
the GDP deflator. Tivestment and GDP data were obtained from Mtemational
F nancial Statistics CD-ROM , 1998:6).D ata on em ploym entw ere obtained from the
UN, Statstical yearbook for Asia and the Pacific (varous issues). Real nterest rates
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w erem easured by the general lending rate m inus the curnent nflation rate. The data on

hterest rates w ere collected from  the Bank of K orea, Annual R eports (various issues).
The Interest rate restraint Index is defined as in the previous section and is constructed
using data collected from Bank of Korea, Annual Reports (various issues). Finally,

financial developm ent is m easured by the ratio of nom al broad clain s on private

sector to nom nal GD P. The data for these variables w ere obtanhed from Thtemational
Financial Statstics (CD-ROM ,1998:6).

Empirical Results

Table 3 reports the estim ated Jong-rmun contegrating vector for the average productivity
of capital. Three different specifications are reported, depending w hetherw e lnclude a
m easure of unproductive creditornot. M odel A includes only a m easure of financial
development while M odel B inclides alo a measure of Unproductive' credit,
measured by the ratio of excess supply of cradit t© total broad clams. M odel C

excludes the real nterest rate, as this was found t© be insignificant in the tw o previous
A 11 the variables are significant except for the real nterest rate. The in plied elasticity

of the capital stock ranges from 042 t© 047, which is a plausible range. The elasticity
of Jabour ranges from 053 to 067, which is also In a reasonable range. T all three
m odels, the financial developm ent Indicator enters significantly w ith the expected
positive sign. hterestingly, the rmtio of excess credit © bmad clains enters
significantly w ith a negative sign. This finding strengthens the view that the estim ated
excess cradit could be nterpreted as tnproductive'. Finally, terest rate controls enter
significantly w ith a negative sign In both m odels B and C . This result ndicates that the
presence of nterest rate restraints m ay have allow ed the financing of unproductive

prokcts, reducing the efficiency of investm ent and hence decreasing the average
productivity of capital. A 11 three m odels perform w ell as reflected n the high R? ; they
also pass various diagnostic tests, excegpt or model A where the null hypothesis of
nomm ality is rejected. Fnally, according t© the Augm ented D ickey Fuller statdstics, the
hypothesis of a unit oot is repcted at the 5 % Jevel, ndicatng that these estim ated
m odels form contegrating vectors.

Sources of TF P grow th

Table 4 decomposes output growth nto is varous sources, using the estm ated
coefficients of M odel C (Tabl 3). I lne w ith other studies on the sources of grow th
In East Asia (Young, 1993; Bosworth et al, 1995; M F, 1998), we find that the
dom inant factor contrbuting t© grow th w as capital accum ulation. On average, over the
period 1966-96, the contribution of the capital stock t© econom ic growth was 529
percentage ponnts, while Jabour contributed 2 05 per cent. A significant contribution
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was made by the financial systam , In that financial depth was the m ain factor behind
TFP grow th, contrdbuting on average 1 18 percentage ponts perannum . On the other
hand, tnproductive' creditw as responsible fora reduction n TFP by 0 .05 per centper
annum , w hile hterest rate Iberalisation m ade a positive contribution of 0 33 per cent.
Overall, we find that TFP contributed 1 47% to GDP grow th during 1996-94, which is
very close to Youngs (1993) estimate of 1.7% , and higher than the 0.7 estmate of
Bogwvarth etal (1995).

Table 3 -C ohtegrating V ector for A verage Productivity of C apial"
(Sample period: 1963-1996)

R egressors M odelA M odelB M odelC
Thiercept 7988* 7920%* -7 306*
B3171) (1L 559) 1327)
LKy -0 530* -0 557* -0 582+
(02109) 0054) 0043)
LL. 0532* 0 586* 0673*
0392) 0198) 0l161)
LEFD . 0148* 0175* 0172*
0 056) 0019) ©0019)
R¢ 0.001 0001
0.002) ©0001)
RR: -0 090* -0123* -0129*
0 066) 01023) 0022)
EXCB. - -0188* -0.196*
0036) 0035)
D iagnostic Tests
AdIR? 0990 0997 0997
JB 9.719[0.007] 2443[0294] 142510 490]
Q (7,10) 3.780[0 876] 8210[0314] 8 8321[0264]
C omntegration Test
DF 2 809 2892 2913
ADF(@) 3 A462** 3 565** 3 602%*
ADFQ) 3 594** 3 800** 3 806**
N otes:

(1) The dependentvarable is the logarithm of the ratio of curmrent real GD P t© real capital stock lagged
once (YK).Themethod of estimation isDOLS . To avoid overparam eterization w e only re@an
significant lags and leads (Ihder1995). Figures in parentheses are adjusted -standard errors.

(2) LK denotes the logarithm of the real capital stock, LL is the Jogarithm of em ploym ent, LFD is the
Jogarithm of the ratio of nom inal broad clain s on private sector t nom nal GDP; R is the real
nterest ate; IRR is the Iterest rate restraints; and EXCP is the rmatio of real excess supply of credit
(estim ated using the contegrating vector of M odel A-Table 1) t© real broad credit with negative
values replaced by zeros.

*Significantatthe 1% level; ** Significantatthe 5% level.
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Table 4 —-Sources of Econam ic G row th : E stim ated C ontribution of C apital, Liabour and
Total Factor Productivity’ (h Percent)

Tputs Towl Factor Productvity
Period RG K L FD IRR EXC Total DD RES
197141975 781 526 261 000 000 -003 003 073 077
19761980 681 606 196 101 052 003 156 223 055
19811985 777 407 121 092 013 006 111 107 023
19861990 955 460 254 093 065 019 177 002 060
1991-1995 718 476 161 070 097 015 152 g g
19661994 864 529 205 118 033 004 147 023 004

N otes:
(1) BasedonM odelC,Table3.
(2) Dueto lagsand leads, errorterm s and dynam ics can the averaged using outthe entire period.
(3) RG denotes the real grow th rate, K is capial stock, L is labour, FD is financial depth, IRR is
nterest rate restraints; EXC is the excess supply of credit, DD denotes the dynam ic term s and
RES is the residual.

The evidence on the m ost recent decade show s that the slow down In GD P grow th fiom
9 6% during 1986-90 to 72% during 1991-95, largely reflects a reduction In the grow th
ofanployment from 254 o 161l anda &ll.n TFP from 1.77% t© 152% . The alln
TFP can be atiributed aln ost entirely t© a slowdown In flnancial developm ent from

093% to 0.70% . Furthem ore, Unproductive' credit seam s t© have contributed t© the
slow down of TFP during the firsthalf of the 1990s.

The results of this section wam aganst an over-sin plification of our finding
conceming unproductive credit. Specifically, in goite of the presence of unproductive
credit, the banking systam s contrbution to TFP was significantly positive during the

Jast three decades, although TFP m ay have been som ew hat higherhad the proportion of
Unproductive' credit to total credit been analler. This s, of course, easier said than

done, expecially for a systam that was fnancing excsptionally high rates of capial
accum ulation M a rapidly grow g economy. Tkmay, therefore, be argued thatat least
to som e extent Unproductive credit' m ay have been an unavoidable side effect of the
policies that supported rapid rates of capial accum ulation and grow th of the past.

4 .Concluding R em arks

The empirical analysis presented n this paper reveals an underlying stuctural
weakness Tn the Korean financial system , n the form of persistent excess credit. Our
an pirical analysis of TFP grow th confim s that the estin ated excess credit could be
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hterpreted as Unproductive'!, indicating that a sizeable proportion of total credit w as
used o refinance unprofitable projcts and cash shortfalls. O ur findings are, therefore,
consistentw ith the hypotheses of bverlending'and bverinvesim ent', which m ay reflect
softbudget constrants ard orm oralhazard Huang and Xu, 1999; C orsetti etal, 1999).

W e have argued, how ever, thatunproductive creditm ay w ell have been an unavoidable
side effect of policies that supported rapid rates of capital accum ulation and grow th and
that it was not by itself regponsible for the financial crisis. Tn the 1980s the K orean

govermm entw as able to averta banking crisis in spite of the presence of a large volum e
of nonperform Ing debtby inflating its way outof the problem - essentially by printing
money. This was no longer possible by the m id-1990s because the bulk of shorttem

Tiabilitles In the banking system were n foreign cunrency while htemational reserves
that could provide cover for than were very Iow . Combined w ith weaknesses n the
m anagan ent of financal risks and lx prudental regulation, this provided fertle
ground for financial panic®. W hen the crisis emupted, the collapse of the exchange rate
and the higher interest rates used t© defend the currency ensured that itsm agnitude w as
outofproportion to any underlying structural w eaknesses.

Finally, our empircal analysis of the Korman financial crisis has an interesting
In plication for the earlier literature on financial repression.  Financial repression' in
Korea resuled in oversupply of credit and overinvestm ent, stead of credit rationing
and undernvestm entpredicted by that literature.
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