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Abstract This study evaluates the effect of credit

guarantee on SMEs at the firm level. To estimate the

effect of credit guarantee, we analyze relations

between credit guarantee, the survival of guaranteed

firms, and their productive performance. The result

indicates that credit guarantee frequency enabled

guaranteed firms to achieve good performances in

general. On the contrary, the effect of guarantee

amounts is ambiguous in that there is difference

between the contemporary effect and the lagged effect.

Therefore, we conclude that credit guarantee satisfied

partially its goal to alleviate SMEs’ difficulty in

acquiring finance and to stabilize employment.

JEL Classification G28 � L26

Keywords Credit guarantee � SMEs � Pseudo panel

data � Survival � Performance

1 Introduction

For policy makers and academic researchers, the

survival and growth of small and medium-sized

enterprises (SMEs) is a matter of primary concern.

The dynamic characteristic of SMEs is an interesting

topic since SMEs invigorate the stagnant economy

and are necessary as an infrastructure for large

corporations. Generally, the major advantage of

SMEs is that they are flexible in organization and

production structure allowing them to seize new

business opportunities quickly. In addition, they tend

to contribute to the welfare and stability of society by

accounting for a relatively larger share of total

employment. However, SMEs in common face great

difficulties to finance investment due to credit

rationing in which they face restriction or refusal in

credit acquisition even though, at times, they could be

willing to pay more than identical but competitive

borrowers. This is why most governments tend to

intervene establishing and enhancing collaboration

between financial institutions and SMEs through a

credit guarantee system in many countries.

The Korean government has encouraged new

businesses and has supported SMEs to help accelerate

economic growth and to decrease unemployment

especially during the depression periods. Among

many direct and indirect support measures, the credit

guarantee system is seen as one of the most important

instruments to achieve national economic policy

goals. For example, the credit guarantee system has
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played an important role in assisting SMEs to raise

necessary investment funds from the capital market

throughout the economic crisis in the late 1990s and

in particular after the collapse of venture businesses

in the early 2000s. Since banks were reluctant to lend

to SMEs in the absence of reliable risk measures, the

amount of credit guarantee increased rapidly as an

important supportive measure. Part of the reason for

such a trend is due to the SMEs’ inherent high risks

such as their high failure rates and lack of collateral,

especially for venture businesses and new technology

based firms (NBTFs). With credit guarantee, many

SMEs are able to overcome financial distress and

achieve their transformation into competitive entities.

However, it has been criticized that credit guarantees

by being favorable to SMEs encourages moral hazard

and mitigates the exit of inefficient firms, thereby

disturbing the market mechanism as a result.

In spite of its economic and social impacts, the

evaluation of the performance of credit guarantee, for

reasons of lack of data, has not been a popular

research area in Korea. A few studies investigate the

impact of credit guarantee on the economy, for

example, in an inter-industry analysis approach

(Hong, Park, & Jeon, 2003) and by applying a

modified national income distribution model (Lim,

Park, & Han, 2003). However, the performance of

credit guarantees has not yet been evaluated at the

firm level, and analysis remains limited to a macro-

scopic viewpoint so far. Recently, using aggregate

data from the Small and Medium Business Admin-

istration (SMBA) and D&B Korea, Kim (2004)

analyzes the impacts of credit guarantee and suggests

that the relationship between policy loans.1 and the

performance of SMEs is statistically insignificant in

general.

We evaluate the effect of credit guarantee on the

survival and the performance of SMEs using a large

dataset in this study. Our study is distinguished from

existing papers in that we treat firm level data.

Results of this paper shed light on credit guarantee

policy which is differentiated by the types of firms

such as their size and the industrial sector the firms

participate in. This research should be useful not only

in identifying the strengths and weaknesses of current

policies, but also in designing new policy programs to

take important issues into account.

The remainder of this study is organized as

follows. Section 2 reviews studies on the determi-

nants of the survival and growth of SMEs. Section 3

describes the original data and presents the con-

structed pseudo panel data. We describe how the

pseudo panel was constructed and quantify discrep-

ancy between the original data and pseudo data in

relation to the size of the original data. In Sect. 4,

models are presented that are used for analysis

concerning survival and performance of SMEs. Based

on the empirical findings, possible improvements in

government policies for SMEs finances are proposed

in Sect. 5. Finally, we discuss the limitations of this

study and suggest directions for the future research.

2 Theoretical development

To analyze the survival and performance of firms, let

us consider their size first. Since Gibrat presented the

dynamic model of firms in 1931, the so-called

Gibrat’s Law, many researchers have analyzed the

relationship between firm growth and size. According

to Gibrat’s Law, the growth of a firm is proportional

not to its initial size but to its current size over a

specified period in a given industry. This, however,

has been rejected in many empirical studies, which

find that, generally, smaller firms tend to have higher

and more variable growth rates than larger firms

(Almus & Nerlinger, 1999; Audretsch, Santarelli, &

Vivarelli, 1999; Becchetti & Trovato, 2002; Dunne &

Hughes, 1994; Evans, 1987; Hall, 1987; Lotti,

Santarelli, & Vivarelli, 2003; Mansfield, 1962).

The failure of Gibrat’s law could, on the other

hand, originate in biased samples and heteroscedas-

ticity with the exit of slow-growing small firms from

the sample. Small firms exhibit lower survival

probability, while a high growth rate is mainly

registered by those firms which survive (Dhawan,

2001; Honjo, 2000; Mata, Portugal, & Guimaraes,

1995; Taymaz & Köksal, 2006). However, Hall

(1987) and Dunne and Hughes (1994) claim that the

negative relationship between the size and growth of

small firms is robust to their correction for selection

bias due to sample attrition. To explain the discrep-

ancy between Gibrat’s Law and empirical evidence,

1 Policy loans include not only credit guarantees but also all

other funds provided by the government or public institutions.
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Jovanovic (1982) proposed the theory of noisy

selection, which asserts that efficient firms grow

and survive. New firms do not achieve efficiency

without difficulties. At the beginning, many firms are

vulnerable and are unable to overcome failure. Only

those surviving eventually have opportunity to utilize

the experience of failed firms as part of their

knowledge set. Consequently, the survival rate

decreases dramatically over time for a maturing

industry. Therefore, firm age is considered as a proxy

of efficiency since survival itself improves manage-

ment competence (Audretsch, 1991; Audretsch &

Mahmood, 1995; Audretsch et al., 1999; Bartelsman,

Scarpetta, & Schivardi, 2005; Lee, 2003; Mata et al.,

1995). There is an auxiliary advantage in that the

addition of age in regression reduces heteroscedas-

ticity (Dunne &Hughes, 1994).

Even though Gibrat’s law fails in many cases, it is

quite obvious that size plays an important role in the

dynamics of the firm, especially, its survival. If size is

the key factor of survival, two questions arise: (1)

why are there inaugurations of initially small-sized

firms? (2) How do some small firms, to some extent

in size, exist over a long period? One of the main

reasons is that the survival and growth of firms

depends on the industry to which they belong. Since

the minimum efficient scale (MES) level often varies

according to industry, survival rates are considerably

different across industries as well2 (Audretsch, 1991,

1995; Audretsch et al., 1999). Once firms achieve

MES immediately, they tend to have a high survival

likelihood and stable basis for growth. As the

structure of industry transforms from capital-inten-

sive to technology-intensive organization, technology

acquisition licensing, R&D and innovative activity of

firms become important for the survival and growth

of firms (Agarwal, 1996; Arrighetti & Vivarelli,

1999; Audretsch, 1991, 1995; Calvo, 2006; Colombo

& Grilli, 2005; Colombo, Delmastro, & Grilli, 2004;

Kiyota & Okazaki, 2005). Almus and Nerlinger

(1999) claim that NTBFs achieve on average higher

growth rates than non-innovative firms. In addition,

the initial firm size and post-entry performance of

new small firms are determined by various factors

such as human capital and entrepreneurship

(Colombo et al., 2004; Colombo & Grilli, 2005;

Cressy, 2006), entrance time (Honjo, 2000), location

(Scott, 2006; Stearns, Carter, Reynolds, & Williams,

1995), and labor market and regional support (Hesh-

mati, 2001), amongst others.

The financial constraint that firms face is one of

the most important factors which affect their survival

and growth. In the loan market, credit rationing has

been found to be important (Stiglitz & Weiss, 1981).

Due to residual imperfect information after the

evaluation of loan applications and adverse selection

of riskier borrowers, it gets more and more difficult in

general for firms to borrow at higher interest rates.

Especially, credit rationing has serious effects on new

firms, which have neither experience nor collateral

(Hanley & Girma, 2006). SMEs suffer from credit

rationing since there lack somewhat sufficient finan-

cial information and standardized financial state-

ments. While small surviving firms have higher

growth potential than the average, this potential

could be limited by the availability of external

finance (Baas & Schrooten, 2006; Becchetti &

Trovato, 2002; Hyytinen & Väänänen, 2006; Oliveira

& Fortunato, 2006).

The belief that capital markets do not provide

adequate funds for new business is the rationale for

public loan assistance programs such as credit

guarantee to small business (Evans & Jovanovic,

1989). If credit guarantee institutions inform lenders

of the risk associated with the loan properly or help

manage risk better than lenders, then they can help

SMEs to overcome collateral constraints. Credit

guarantees could relieve the risks of lending to

SMEs, as well as provide compensation for low profit

margins and produce additionality3 (Gudger, 1998).

In other words, credit guarantees warrant firms to

private investors and help reduce information asym-

metry that might have otherwise precluded invest-

ments. Hancock and Wilcox (1998) find that the

volume of loans made under Small Business Admin-

2 Analysis across countries as well as industries is conducted

for Portugal (Mata et al., 1995), for Italy (Audretsch et al.,

1999), for Sweden (Heshmati, 2001), for Japan (Honjo, 2000),

for Korea (Lee, 2003), and for OECD countries (Bartelsman

et al., 2005).

3 According to Gudger (1998), additionality means that ‘‘a

small investment in a guarantee institution’s capital and/or on-

going administrative support to guarantee institutions can

produce a significantly larger volume of lending to a credit

constrained sector than would have been achieved without such

guarantees’’.
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istration (SBA) loan guarantee programs shrank less

than that not made under SBA programs in the

decline of banks’ capital. Loan guarantee programs

can be an effective mean of supporting the start-up,

growth, and survival of new and risky enterprises

(Riding & Haines Jr., 2001). Hong et al. (2003)

provide empirically evidence of employment-induc-

ing effect of credit guarantees in an input–output

analysis.4

However, there is concern that indiscriminate

public supports distort and delay the competitive

selection process, thereby impairing efficiency. San-

tarelli and Vivarelli (2002) claim that the failure rate

is especially high among new firms that have

received public support. Kiyota and Okazaki (2005)

indicate that policy funds might be used in the

adjustment of declining industries, rather than for

supporting technology acquisition, even though firms

with acquired technologies do achieve faster growth

in performance. On the other hand, firms founded by

entrepreneurs with industry-specific professional

knowledge, entrepreneurial talent and confidence

are less constrained in the capital market and begin

business at a greater scale or nearer the optimal size

(Colombo et al., 2004). Nevertheless, this does not

mean that there is no need of public support. Rather

such arguments call for public intervention to stim-

ulate the establishment and growth of small firms

which have high levels of human resources in specific

knowledge and experience.

3 Data description

The original data consist of 200,702 applicants which

requested credit guarantees from either or both of two

credit guarantee funds, Korea Credit Guarantee fund

(KCGF) and Korea Technology Credit Guarantee

Fund (KOTEC), during the period 2001 to 2004. All

applicants provided basic information such as age,

location, Korea Standard Industry Code (KSIC), in

addition to financial data in previous years. However,

these panel data are highly unbalanced since they

include information on accepted applications rather

than on all applicants in most cases. In addition,

necessary information identifying firms and tracing

them over time was not provided for confidentiality

reason. Since observations are not independent over

time, a pseudo panel data analysis applies appropri-

ately compared with the more common panel data

analysis which would have been based on the original

data.

To transform the original data into pseudo panel,

the following steps were performed. First, to trace

individual firms and to account for dependency of

observations over time, a synthetic identity number

was generated using firm characteristics that are

likely constant over time (as given in Eq. 1)5:

IDNR ¼ 100; 000� KSICþ 10; 000� CGI

þ 1; 000� LOCATIONþ 10� SIZE

þ BANKRUPTCY ð1Þ

For example, an IDNR of 4,511,021 indicates that

the firm belongs to industrial sector 45, applies for

credit guarantee to KOTEC, is located in Seoul, is

small sized, and is bankrupt. Thus, with the new

identification number, basic information on the object

is easily derived, such as its size, geographic location,

industrial sector, and other firm characteristics.

The next step involved the calculation of the

means of the variables according to the identification

number and year. Through this procedure, the large

original data set was reduced to 20,165 cohorts that

could be traced over time.

Table 1 summarizes the main differences

between the pseudo panel and the original data of

guaranteed SMEs according to two credit guarantee

funds. The non-ratio variables are defined as the

cell mean representing the average firm belonging

to a cohort, while the ratio variables are defined as

the ratio of the cell means. The growth variables

are defined as percentage growth in the respective

4 Hong et al. (2003) indicated that only indirect effect is

considered in input-output analysis, which might underestimate

the outcomes. On the other side, fixed prices enable to

overestimate the effects.

5 Credit Guarantee Identification (CGI) is 0 if a firm receives

credit guarantee from KCGF, 1 if a firm receives credit

guarantee from KOTEC. KSIC is two digits. When location is

considered, firms are divided into 5 categories. Seoul, Gyunggi,

Inchon constitute first, Gangwon is second, Daejeon, Chung-

nam, and Chungbuk are third, fourth is consist of Busan,

Daegu, Ulsan, Gyungnam, and Gyungbuk, Gwangju, Jeonnam,

and Jeonbuk are fifth regions. Size number varies from 1 to 15

according to the number of employees. Bankruptcy is 1 if the

firm is bankrupt and 0 if not.
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cell mean. In the distribution of firms by individual

observations or cohorts, discrepancies between

pseudo and original data were observed in some

variables. Such discrepancy might be attributed to

differences in the cell size. Since cohorts are

generated in terms of a new identification number,

the bias of time-invariant variables in the original

distribution could affect the cell size in the pseudo

panel. For example, the share of firms in the

manufacturing sector increased while that in whole

sales and retail trade sector decreased remarkably

(Table A1). The discrepancy in share happens in

location as well (Table A2). However, there is a

little difference in the distribution in case of size or

year (Table A3, Table A4).

4 Modeling and estimation procedure

The estimation based on grouping individual data

transformed into cohorts can be conducted using the

instrumental variables (IV) method. For empirical

analysis, Verbeek and Vella (2005) discuss the

implications of conditions in which IV estimators

based on OLS using the cohort aggregates is consis-

tent. They indicate that these conditions are not

trivially satisfied in applied analysis, however. First,

instruments observed for each object in the entire

sample should exhibit sufficient (time-varying) cor-

relations with each explanatory variable and should

have no correlation with unobservables. Second,

cohort effects in the unobservables should be absent

Table 1 Characteristics of guaranteed firms

KCGF KOTEC Total

Mean Std Mean Std Mean Std

Age Original 5.81 5.20 5.63 5.26 5.77 5.21

Pseudo 5.75 4.35 5.36 4.26 5.59 4.32

Number of employees Original 13.59 41.78 21.82 38.34 15.43 41.18

Pseudo 21.31 111.68 20.94 49.50 21.16 91.38

Amount of credit guarantees Original 211 623 336 914 239 700

Pseudo 334 778 339 760 336 771

The number of receiving guarantee Original 1.50 2.87 1.27 .82 1.45 2.57

Pseudo 1.62 3.28 1.24 .58 1.46 2.55

Business failure rate Original .08 .27 .15 .35 .09 .29

Pseudo .28 .45 .28 .22 .28 .45

Sales Original 3,387 341,658 3,371 10,279 3,384 301,220

Pseudo 4,580 44,905 3,530 13,805 4,148 35,578

Collateral ratio (fixed asset/total asset) Original .37 .26 .43 .26 .38 .26

Pseudo .46 .22 .46 .22 .46 .22

Debt ratio (liability/equity) Original 2.30 30.20 2.80 20.35 2.41 28.33

Pseudo 2.43 35.87 2.60 15.16 2.50 29.24

Profitability ratio (operating income/sale) Original .01 1.28 �.31 6.58 �.06 3.28

Pseudo �.03 1.45 �.36 4.85 �.17 3.29

Patent Original .07 .25 .29 .46 .12 .32

Pseudo .07 .19 .25 .34 .14 .28

KOSDAQ Original .03 .16 – – .03 .16

Pseudo .04 .16 – – .04 .16

Number of the firm or cohort Original 155,986 44716 200,702

Pseudo 11,872 8,293 20,165

Unit: Year, %, ‘00 mil. Won

Note: Number of original firms is 200,702 and that of pseudo is 20,165
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for a simple IV estimator. Finally, an augmented IV

estimator, based on the within estimator using cohort

aggregates, is significant, if time-invariant cohort

effects are allowed.

Hence, pseudo panel analysis is a second best

choice in this study, since repeated cross sections do

not trace individual firms over time. For this study,

as has already been explained, this limitation was

due to confidentiality issues at the firm level. With

pseudo panels, even though every observation is

assembled into separated cohorts, each of the cohort

means is well defined by key time invariant firm

characteristics. The use of such characteristics has

the advantage that firms are classified in the same

cohorts over time. This property allows us to study

the dynamics of the firms in the credit guarantee

system. In addition, Heshmati and Kumbhakar

(1997) summarize the advantage of pseudo panels

over genuine panels. First, researchers can prolong

the time period by using repeated cross section data

or rotating short period panel data. The prolonged

time periods to some extent are indispensable for

testing the constancy of parameter estimates over

time, the dynamics of the system, and its impacts.

Second, pseudo panel data tend to deal with the

attrition problem flexibly compared with original

panels. Since cohort means are used as observa-

tions, missing units do not result in unbalanced data

when dealing with pseudo panels. Rather, it allows

for exit and entry but yet maintains the balanced

nature of the panel data over time. Finally, the

conspicuous decrease in the number of observations

mitigates intricate data management and laborious

computational problems associated with large micro

datasets.

We proceed to estimate the effect of credit

guarantee on SMEs in three steps. First, we identify

the determinants of the amount of credit guarantee.

Second, the effect of credit guarantee on business

failure is estimated for firms that received credit

guarantee. Finally, the relationship between credit

guarantee and the performance of SMEs is investi-

gated conditional on receipt of credit guarantee and

survival.

Although the determinants of credit guarantee

provision should have been identified, since they are

the main focus of our analysis on the survival and

performance of guaranteed firms, this was impossi-

ble due to the low quality of data about firms,

which applied but failed to receive credit guaran-

tee.6 As an alternative, we introduce the determi-

nants of the amount of credit guarantee as a

substitute. Among many factors, which play an

important role in the credit provision decision, basic

information such as age, size, and KSIC and

financial data is preferably considered in this study.

This might be due to difficulties in access data and

evaluating practical know-how in decision-making.

Regarding financial variables, the debt ratio, prof-

itability ratio, and collateral ratio are introduced to

identify risk, stability, profitability and liquidity.

Traditionally, fixed asset were used as collateral,

therefore the ratio of fixed asset to total asset is

used here as a collateral ratio. The ratio of

operating income to sale is used to estimate

profitability. Introduction of financial ratio variables

has the advantage in that it can reduce problems

associated with high correlation among financial

variables (Table A5). The coefficients of correlation

between the financial explanatory variables lie in

the interval between �.034 and .004 suggesting that

multi-collinearity is not a major problem. In addi-

tion, the KOSDAQ dummy is introduced to analyze

the effect of the capital market on the provision of

credit guarantees indirectly.7 Patent dummy repre-

sents the applicant’s technology ability indirectly,

while the KOTEC dummy identifies a firm as

guaranteed by KOTEC or not, which allows us to

compare the difference between the two credit

guarantee institutions.

For the analysis of factors determining the amount

of credit guarantee, the following model is specified

and estimated by ordinary least squares (OLS):

Cga¼b0þb1ageþb2saleþb3debtþb4collateral

þb5profitabilityþb6fcgþb7DPatentþb8DKOSDAQ

þb9DKOTECþR
t
biD

Time
t þe ð2Þ

6 Credit guarantee institutions do not require all detailed

information at once in the first part of their application since

determination of acceptance or rejection to provide credit

guarantee proceeds in a number of steps. The datasets include

information only on accepted applications rather than on all

applicants.
7 Korea Securities Dealers association Automated Quotation

(KOSDAQ) is an alternative source of finance for SMEs which

are not listed on the Korea Securities Exchange (KSE). It is an

electronic trading system benchmarking NASDAQ in U.S.
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where cga is the logarithm of the amount of credit

guarantee, fcg is the frequency of credit guarantee,

and Dt
time is the dummy variable which indicates

when credit is provided.8

In the second step, the logarithm of the amount

of credit guarantee is introduced to analyze the

effect of credit guarantee on survival.9 In this step,

we regress the model twice without and with the

lagged credit guarantee variable to identify the

lagged credit effect. The following probit model is

estimated by maximum likelihood method (MLE):

survivalt ¼ b0 þ b1aget þ b2employeet þ b3debtt

þ b4collateralt þ b5profitabilityt þ b6fcgt

þ b7cgat�1 þ b8cgat þ b9DPatent
t

þ b10DKOSDAQ
t þ b11DKOTEC

t

þ b12DOverlap
t þ et ð3Þ

where Dt
Overlap indicates whether firms received

guarantee from both or not. Other explanatory

variables are the same as those of Eq. 2.10

Finally, we estimate the effect of credit guaran-

tee on the performance of SMEs. The performances

of SMEs are specified with regard to three aspects:

growth of sales, increase of employment, and

productivity growth. Since we use only cohorts of

firms, which are guaranteed and survive, coeffi-

cients are estimated by Heckman’s two-step method

to resolve sample attrition bias (Heckman, 1979).

Therefore, we introduce inversed Mill’s ratio cal-

culated from the probit model on survival of firms

in the second step. The model specification is

shown below and the estimation method is similar

with the first step (Eq. 2), i.e. OLS method:

Performancet ¼ b0 þ b1aget þ b2employeet

þ b3debtt þ b4collateralt þ b5profitabilityt

þ b6fcgt þ b7cgat�1 þ b8cgat þ b9DPatent
t

þ b10DKOSDAQ
t þ b11DKOTEC

t þ b12DOverlap
t

þ b13millsrþ et ð4Þ

where millsr is the inversed mills ratio and perfor-

mance measures are growth of sales, increase of

employment and productivity growth, in turn.11

Since the amount of credit guarantee is used as an

explanatory variable in survival and performance,

Wu–Hausman test is introduced to test whether credit

guarantee amount is endogenous or not. We regress

on survival and performance the residual computed

from Eq. 2 then test whether it is significant. If the

coefficient of this residual is significant, then pre-

dicted value of credit guarantee amount should be

used instead to avoid endogeneity (Davidson &

MacKinnon, 1990).

5 Analysis of results

Table 2 shows that guarantee frequency plays an

important role in decision making. Credit guarantee

institutions prefer applicants with past records to

new entrants. They are under constant pressure to

reduce their dependency on the public by being

more and more effective in their operations since

credit guarantee funds heavily depend on continued

contribution from the government. Therefore, there

is strong incentive to select previously approved

applicants, even though they are on a decline,

rather than new applicants with high growth

potential without sufficient background information.

This inclination explains that credit guarantee

institutions provide more guarantees to firms which

are less risky. The amount of credit guarantee is in

proportion to firm size and collateral ratio.12

8 The value of financial variables is transformed into constant

2004 prices using yield of treasury-bond (3 years). For the

reasons of simplification of the notation, the firm (f) subscript is

omitted from all equations.
9 Predicted value of credit guarantee amount is used instead in

case that the credit guarantee amount variable is endogenous.
10 The cohort (firm) subscript is excluded in order to simplify.

In model 1, the lagged variable of credit guarantee amount is

omitted.

11 All explanatory variables except millsr are same as those

explained in Eq. 3.
12 Usually, the number of employee is used for firm size.

However, we use logarithmic sales as firm size since (1) credit

guarantee institutions consider total sales more than the

number of employees in actual evaluations and (2) there is

high correlation between sales and the number of employees

(see Table A5).
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However, there is inconsistency in the risk-averse

tendency in the relationship between debt ratio and

credit amounts. Since credit rationing happened due

to collapse of venture bubble in early 2000s, credit

guarantee institutions were confronted with the

pressure to soothe stringency in financing. This

demonstrates the inherent conflict between incen-

tives and goals in credit guarantee institutions.

Generally, SMEs have incentive to use policy

funds, including public credit guarantees, which

cost less than private loan. Therefore, even superior

firms which can acquire finance on the market tend

to apply for credit guarantees and do in fact receive

some parts for their financing. In such cases,

estimation could become biased. To go around this

problem, we should investigate possibilities of

internal financing and market financing. However,

this is not possible due to the limitation of proper

information. There are many missing data in

balance sheets and income statements of SMEs.

Therefore, profitability and the KOSDAQ dummy

are introduced alternatively to identify possibilities

of internal financing and private financing via the

market. It seems that firms financing internally are

guaranteed less while firms financing on market

receive more guarantees.

The amount of credit guarantee continuously

decreased with the elapse of time. After the decline

of venture businesses in early 2000s, the amount of

credit guarantee increased rapidly, then declined

gradually keeping pace with economic recovery.

Technology potential represented by the patent

dummy is considered as an important determinant

since it helps increase expected profitability in the

future.

Even though we find similar trend in general,

there are some significant differences across indus-

tries with respect to age. In case of mining &

quarrying, and manufacturing, the younger has the

more credit guarantees while the older has the

more in other sectors. This result coincides partly

with the expectation that credit guarantees are

preferentially distributed to new entrants or grow-

ing firms. It is consist partially with the objectives

of the credit guarantee system as well. With respect

to the KOTEC dummy variable, only increase in

manufacturing and business activities relates with

the KOTEC’s goal that fosters NBTF and promotes

technological innovation.

The effect of credit guarantee on the survival of

SMEs is positive only if contemporary effects are

considered (Model I in Table 3). Considering lagged

effect, contemporary effect becomes negative while

lagged effect is positive in Model 2. This implies that

the amount of credit guarantee tends to affect the

survival of guaranteed firms with a lag. More

specifically, while lagged guaranteed amount restrain

bankruptcy, contemporary amount decreases sur-

vival. The guarantee frequency increases survival in

some cases. The overlap of guarantee from both

institutions is positively correlated with the survival

rate.

Age shows a positive correlation with survival.

This means that some firms overcome the crisis with

management enhanced by experience. Survival rate

seems to have negative relationship with size.

However, this result originates in excessively biased

distribution of pseudo data with respect to size.

Bankruptcy rate is only 4.87% in large-sized enter-

prises while 28.26% in micro enterprises and 23.56%

in SMEs.13 The high collateral ratio decreases risk

while the effect of a debt ratio is obscure. Those firms

which could acquire finance on the KOSDAQ show

high survival likelihood.

Firms guaranteed by KOTEC showed higher

survival likelihood than those guaranteed by KCGF.

One of the reasons in difference between two groups

stems from the technology evaluation process. In the

early 2000s, SMEs suffered from credit rationing due

to the collapse of the venture. Providers of loans in

the private sector became conservative in recognizing

the value of technology of SMEs, especially NTBFs.

In this respect, KOTEC provided some part of

guarantee for NTBF by evaluating technology only,

and so helped mitigate credit rationing partially.

Utility of technology evaluation is supported by

patent dummy as well.

We evaluate performances of SMEs with regards

to three aspects: (1) growth of sale, (2) increase of

employment, and (3) improvement in labor pro-

ductivity. Each result was reported in Tables 4– 6.

The effect of credit guarantees is different in detail

according to aspects and across industries. To sum

13 In Korea, firms are classified according to the number of

regular employees. If the number of employees is less than 50,

a firm is classified as a micro enterprise. In general, SMEs have

less than 300 employees.
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up, credit guarantee frequency enables guaranteed

firms to achieve good performances in general. On

the contrary, the effect of credit guarantee amounts

is ambiguous in that there is difference between the

contemporary effect and the lagged effect. On the

other hand, guarantee amounts fails to increase or

maintain employment in both contemporary and

lagged model.

One of the reasons why the provision of credit

guarantee did not contribute to employment is that

guaranteed loans were used as operating capital or

to refund high interest liability rather than invest-

ment in Korea. SMEs have tried to increase their

competitiveness through severe reconstruction pro-

grams rather than investment. Environmental

change in international trade led to restrain SMEs

pattern in hiring employees, as well. While Korean

firms suffered from financing in unfavorable cir-

cumstances, Chinese products based on low- or

medium-level technology encroached on the market

to a large extent. Consequently, many firms,

even the competitive, moved their plants to

China or Southeast Asia in search of reduced labor

costs.

It seems that there is inefficiency in the alloca-

tion of public resources. Like the survival case,

firms on KOSDAQ or those with high profitability

show better performance in growth of sales and

productivity. This implies that credit guarantees

were distributed to superior applicants, which could

have financed for themselves or from the market

without credit guarantee. In addition, the overlap of

provision from both KCGF and KOTEC increases

sales and productivity. In accordance to the policy

goals to speed up recovery from the deep depres-

sion after the economic crisis, credit guarantee

institutions increased the amount of credit guaran-

tee; the balance of guarantee was 6.1% of GDP in

2003.Inevitably, the surplus in credit provision

resulted in failure to distinguish competitive firms

from incompetent counterparts properly. This dis-

turbed the original goal of credit guarantee of

improving the financial opportunity for low ranked

firms. Consequently, such firms became more

vulnerable to financial shock.

Size and age have effects on the growth of sale and

labor productivity. Generally, larger and older firms

are superior to smaller and younger ones.14 Like a

survival case, age is one of the most important factors

to manage crises. The gap between large-sized

enterprises (LSEs) and SMEs originates in R&D

investment partially. Only LSEs to some degree

could accumulate potential capability, technology

superiority, by R&D investment to take advantage of

the opportunity during the economic crisis period.

Better performance of firms holding patents indicates

importance of technology based on R&D. On the

other hand, risk and liquidity show inconsistent

results across industries.

6 Summary and conclusions

In the early 2000s, a huge blow affecting the survival

of SMEs, especially of NBTFs, was experienced with

the collapse of venture bubble in Korea. The

depression of the venture capital business forced

SMEs to heavily depend more on the public credit

system. In this study, impacts of credit guarantee on

the survival and performance of SMEs are analyzed

at the firm level. The data covers the economic

recovery period after the collapse of the venture

bubble. To measure effects of credit guarantee, we

analyzed the relationship between credit guarantee,

survival, and productive performance of firms. In

sum, credit guarantee frequency enabled guaranteed

firms to achieve good performances in general. On

the contrary, the effect of credit guarantee amounts is

ambiguous in that there is difference between the

contemporary effect and the lagged effect. Therefore,

we conclude that credit guarantee satisfied partially

its goal to alleviate SMEs’ difficulty in acquiring

finance and to stabilize employment. It promoted

growth of sales and productivity, but failed to

stabilize employment.

Credit guarantee helps SMEs to restore their

business activities at a lower social cost. However,

the surplus in distribution of credit guarantees

prolongs the withdrawal of inefficient firms and

deprives new entrants of the opportunity to access

scarce credit. If credit guarantees are distributed not

only to competitive firms, but also to inefficient

enterprises, debtors tend to lose incentive to

14 Of course, there are differences across industries.
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innovate and improve their competitiveness. Ineffi-

cient firms distort the market, which reduces

efficient firms’ ability to generate enough profit to

improve their competitive power. Therefore, credit

guarantees should be deployed carefully so that

they best contribute to the achievements of policy

targets.

Size and age play a decisive role in survival and

performances. High survival likelihood of old firms

establishes that management experience is the

critical fact in economic crisis. Larger and older

firms are superior to smaller and younger counter-

parts in performances. The polarized performances

between LSEs and SMEs are attributed to the fact

that LSEs accumulates growth potential by invest-

ment into R&D and innovative restructuring while

SMEs suffer from shortage of sources to finance

and lose competitiveness consequently.

Although this study generates interesting results

in that it is the first attempt to analyze the effects

of credit guarantee on SMEs in Korea at the firm

level, there are some limitations. Owing to limits in

the data collection, this study uses a pseudo panel

data instead of the original raw data. Inevitably,

partial loss or distortion of information could occur

in the process of data transformation. The impos-

sibility of identifying individual observations pre-

vents clear comparison between guaranteed and

non-guaranteed firms. Moreover, the relatively short

observation period is not sufficient to include the

long run effects of the economic crisis of

late 1990s. Therefore, it is necessary to supple-

ment these limitations in future datasets or alterna-

tively merge data sources with available registered

data.
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