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Abstract

This paper relates recent empirical research on the growth. Smaller and younger firms
have been growing more quickly than larger and clder firms, thus, generating
proportionately more new jobs. It is not difficult to understand why small and medium
firms receive so much attention. Because SMEs provide about 80 percent of private
sector employment so SMEs performance is an important economic and social factor.
Despite this, they are subject to higher risk and mobility than those at the large firms.
This paper is analyzes the relationship between firm growth measured as growth in
employment, sales and production and firms age, size and R&D investment. The growth
and its relationship with the determinants is linked to industrial policy in Korea. Empirical
results are based on an unbalanced panel data covering period 1999—-2002. Results show
significant relationship between growth, size and age of firm.

Key words : SMEs, Firm growth, Size, Firm age, Employment, Gibrat’ s law
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I. INTRODUCTION

Firm and industry growth is critical to the economy, perhaps more critical to a
developing rather than a developed economy. How does growth vary in terms of
the size of firms, sales, capital formation and age. We further look at the effects
of various types of policy and support on their survival and growth rates. Do
small firms grow faster than large firms? Do new firms grow faster than old

firms? The relationship between growth and size has traditionally been a major
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issue in the theoretical as well as empirical literature on firm growth.

In general small and medium size enterprises(SMEs), are conducive to
production expansion, income increase, job creation and development of
technology. They are playing various and critical roles not only in enhancing
regional development, but also boosting free market. Up until now, Korean
SMEs have been playing a vital role in creating jobs and increasing income, as
well as contributing to the rapid economic growth through incessant
technological innovation and the production of quality products.

After the financial crisis in 1998, Korean government emphasizes on the
increase of venture business through the Venture Designation policy. The
reasons are that SMEs play an important role in creating jobs and they are
building a flexible adaptable base for an internationally competitive economy.

The performance of small and medium size enterprise (SMEs) or venture
business or start—ups in terms of industrial renewal, employment creation,
export growth and productivity is thus a matter of interest to policy maker and
the way that it affects various support packages to enhance their growth and
domestic and international competitiveness.

The main objective of study is to analyze the growth of SME including venture
business or start—ups on the base of the theories of firm growth. The
relationship between the growth of firms, their size and age is summarized as
Gibrat’ s law suggesting that all firm growth with the same rate and there is no
relationship between size and age of firms and the rate of growth. The theory
has been tested and empirical results show however a negative relationship
between growth and size and age of firms. Through the analysis of the
relationship between growth and age and size of firms, in addition we look at the
effects of various types of policies on growth of firms. In this paper the number
of the employment is less than 100. We are concerned that whether or not the
growth rate of SMEs in Korea also has the same pattern as the Gibrat’s law.
Through this research, this paper presents a contrasting econometric analysis
of small and medium size enterprises. Although the current study has been
motivated of SMEs in terms of less than 100 employments, the factors identified
are applicable to SMEs more than 100 employment of SMEs.

The remainder of this paper is organized as follows. In Section 2 we introduce
the definition of SMEs and provide the background of the theory. Empirical
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evidence found in the literature is reviewed. In the section 3 the data is
described. Section 4 outline growth models and discuss estimation of the
models. In the section 5 we analyze the results. The discussions of the results
are continued in Section 6.

II. THE GROWTH-AGE-SIZE RELATIONSHIPS

2.1 SMEs definitions

In general, firms are classified as SMEs if the number of employees in a firm
does not exceed 300. Firms are considered as micro if their number of
employees is with 1~10 employees. Firms with an employment size of 10~100
are labeled as small, and those between 100~300 medium. This paper focuses
on the small and medium enterprise (SMEs). To avoid changes in the size over
time we use the average employment over 3 years in the classification firms
into size classes due to the high mobility of firms. In the case of getting out of
the above standard, a three—vyear grace period is granted(Framework Act on
Small and Medium size Enterprises). In terms of the number of employees due

to the expansion of scale, the company is regarded as SMEs for three years.

2.2 The theory of growth—-age—-size relationships

In the economic theory, all kinds of firms have a long run average cost curve;
U shape graph. Firms grow until they reach the size corresponding to minimum
average cost. There in no incentive to grow beyond this size. Thus, the
dispersion of firm's sizes will be very small, attributable to disequilibrium or
mistakes, and this dispersion will reduce over time as firms converge towards
the equilibrium size. We can assume that there are a negative relationship
between growth of firms and scale at specific time in the long run. In general,
small firms were located at the period of optimal scale of economy, but large
firms were located at the period of diseconomy of scale,

The U-—shaped average cost curve of a firm is purely a theoretical concept:

obviously a firm would avoid growing large enough to encounter increasing
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average costs and so we cannot expect to observe such cases unless the firms
make mistakes. Empirical cost curves are likely to be L—shaped, with firms of
widely different sizes beyond minimum efficient scale.

In more recent years, research on the faster growth of smaller companies has
shown that growth may also be the resuit of production environmental as well as
of various government policies and financial market characteristics which foster
the growth of small firms.

2.3 Firms of size

The theoretical issues of relationship between the growth of firms, size and
age have been kept going on in the center of Gibrat’ s law of proportionate effect
as well as in the empirical literature about the formation and growth of firms.
According to the Gibrati’ s theory, the growth rate of firms is proportional to the
scale(size, age). They assert that all firms’ growth occurs at the same rate
over an interval of time, regardless of their initial size. Hart and Prais(1956);
Simon and Bonini(1958); Hymer and Psahigan(1962) are same assert. Empirics
show two types of results related to the above issues. A number of empirical
studies show negative and positive findings.

To explain the discrepancy between the theory of Gibrat’'s proportional
growth law and empirical evidence, Jovanovic(1982) emphasizes on the growth
of firms and survival related to the age as the key factors determining a firms'
growth dynamics. According to the Jovanovic' s assert, efficient firms grow and
survive, while inefficient firms decline and fail.

Results in Mansfield(1962) and Mata(1994) suggest that there is a negative
relationship between the growth of firms and size. These suggestions can be
interpreted in terms of Gibrat’s law of proportionate effect as the small firms
are inclined to higher disappearance than large firms. Sigh and Whittington’s
(1975) show that the large firms are inclined to higher growth rate than growth
of small firms by studying manufacturing, construction, services and distribution
industry in England. Evans(1987a, 1987b), Dunne and Hughes(1994) and Liu,
Tsou and Hammitt (1999) find negative relationships between the growth, age,
and size of firms in the US, UK and Taiwan.
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2.4 Age of firms

Jovanovic{1982) suggest that the relationship between growth of firms and
age is negative. According to Jovanovic’s idea, new firms are inclined to grow
faster and higher than old firms when output is a decreasing convex function of
managerial inefficiency. Based on these theories, firm size and age are
considered to be determinants of growth. However, Das(1995) finds age and
growth to be positively related using Indian computer hardware industry firms.
It is to be noted that pattern of growth in computer industry been different than

other mature industries explaining the positive relationship.
2.5 Other factors

The empirical literature indicates that firm characteristics other than size and
age may also play important roles in the growth of firms. The characteristic
factors include ownership structure(Variyam and krybill 1992), research and
development activities (Hall, 1987), capital structure(Lang, Of and Stulz, 1996)
Heshmati 2002) human capital and export activities (Liu, Tsou and Hammitt,
1999), and regional state support (Heshmati 2002).

In Appendix A we present a selection paper with important contribution to the
above relationships. These research present resulis from application of the
above model to manufacturing in different countries, different periods, sample
size, the type of growth studied, and found effects with respect to age, size,
productivity, technology, capital structure and export activities. Majority of the
studies use panel data growth in employment,

This paper by using the gained experience from above studies contributes to
the exploration of the growth pattern of SMEs Korea and relates growth to age
and size determinants as well as other characteristics.

M. THE DATA

The data used in this paper was obtained from Korea Information Service

MR AN T 1A M1E (R2HE) 20061 9H 109



Han, Jung Hee

A, P T A P A P R 8 AP . A A T O

(KIS). It covers the time period from 1999 to 2002. The data allows for the exit
and entry of firms. It has not been possible to distinguish between exits,
mergers and what may be non—responses. The total number of firms is 1243.
The size of firms is limited to below an average of 100 employees for the period
studied.

The growth rate as dependant variable is defined in three different ways: (1)
growth in sales (2) growth in employment, and (3) growth production. These
three definitions are used to investigate the relationship between growth and
firm size, age. The summary statistics of the data and variables is presented in
Table 1. Firms on average have 23 employees with 18 employees as dispersion.
The sales show low dispersion while capital intensity, value added per employee
and labor productivity show large dispersions.

We use export activity represented by a dummy variable, capital intensity
measured as capital per employee and a set of time dummy variables
representing years of observation as added variable to age and size and initial
value of the dependent variables.

In most studies of the relationship between growth, size and age, sample
selection bias arises because of the use of a balanced panel. The reason is that
a balanced panel ignores data on firms that have been in operation only during a
part of the sample period because of entry and exit. Here, we include the data
on any surviving firm be it an entrant or a slow—growing firm that exit later.
Hence panel is unbalanced.

In Appendix B we present classification of SMEs by the type industrial sector
size intervals. In Appendix C we show the frequency of firm by their R&D
activities and over time. There is little variation in R&D performance over the
short period of time. Appendix D shows the development of export activities.
There is a sharp increase in exporting in 2001 and decline back to the same
level in 2002. The age distribution of firms shown in Appendix E suggests that
majority of firms(65%) less than 10 years been are established.

The data contains only manufacturing industries(see Appendix G). The
industry sectors included in the sample are: Publishing(336), Wearing
apparel (153), Machinery & Equipment(138), Electrical Machinery(120), Radio
& Communication(104), Medical & precision(68), Instrument watches(82),
office & computing(43) Textiles(13), Pulp & paper(34), Basic Metals(11),
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Motor vehicle(10), wood & Product(1), and Semi-trailers(1). The numbers in
parenthesis is the number of {irms in each sector.

IV. GROWTH MODEL AND ESTIMATION PREOCEDURES

4.1 The Model

As shown in above the data consists of a cross section of firms each observed
a number of time periods. The time dimension of the data is very short—4
years. After computing growth rate in the dependent variable, 3 years or 3
observations per firm is used in regression analysis. Such models can be viewed
as two—way designs with covariates:

Where N is the number of cross sections, T is the length of the time series for
each cross section, and K is the number of exogenous or independent variables.

Jovanovic's model(1982) implies that size at t+1 depends on size at t and
Evans(1987) the growth variable at time t+1 is a function of size and age at
time t in log forms is:

(1) 1nY/z+L: lnF(Afz, S/l, Rr, X[)+Ux

The error term u. following the tradition in the panel data literature (Baltagi
2001 and Hsiac 2003) can be decomposed into a firm—specific {#), a time—
specific (1) and a random error term () as:

(2) we= ptA+u.

Using a translog Functional form for F () the relation is written as:

(3) InYiu= v +alnYi+ as+ 1nS. +a:1nA: + as (1nS.)?
+ o (InAD%+ @ IniAv+ BX0 + wa

The relation in (4) can be rewritten in forms of the firm growth by subtracting
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1nY. form both sides and adding environmental and heterogeneity variables
represented by the vector X variables:

(4) AlnYin= aotalnY.+ . 1nSi + 2 1nAi+ as (1nS)?
+ Qaa (1nAa)2+ as: 1n S InAct /3sz+ Wie

The left hand side variable is defined as:
(5) AlnY.= (InYwm—1InY) or AlnY:= (InVin— InYi)/ 7,

Where r measures the distance between two time periods. Here the distance
is 1 year. By this definition one can use incomplete series with interruptions
because of non—response.

4.2 Estimation Procedure

The time effects, 4., are often replaced with a time trend or time dummies.
Thus the model reduced to two way error component model. In panel data
literature, estimation of the model has been developed in two directions: the
fixed effects(FE) model, where # are assumed to be fixed and correlated with
the X—variables, the random effects(RE) model, where # is assumed to be
random and not correlated with the X. The variances ¢% and ¢%, are unknown
and must be estimated using multi—step GLS procedure.

In the fixed effects model the firm specific effects are assumed to be
correlated with the explanatory variables, while in the random effects they are
not so, is included the error component. The former is estimated using least
squares dummy variable or with estimation method, while the later by
generalized least squares method. In the case least square dummy variables the
effects are estimated by including dummy variables. In within estimation of the
relationship the data is transformed into deviations from own mean to wipe out
the individual and time effects. In GLS the parameters of the distribution of the
effects are unknown and must be estimated using pooled and with residuals
before transforming the data. Least square regression of transformed data
produces feasible GLS estimates. The inclusion of fixed firm and time effects in
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fixed or random effects forms is tested using Chow and Lagrange Multiplier
tests, while the choice of fixed or random effects can be tested using Hausman
test. For details on these issues see Baltagi (2001) and Hsiao (2003).

In order to the research, fixed model is used. Because each firms is related
with the explanatory variable. thus # is not zero. wx= & + 4 +u. Where the &
and A are nonrandom,

In matrix form the model in (5) can be rewritten as:
(6) Yil= B0+ BX:’:+ Ua

v« is the log growth rate of firm, x: is the log of explanatory variables, 8 is
vector of unknown parameters, v are effect not controlled by the firm.

Since the parameters of the translog model because of squares and interaction
terms are not directly interpretable we compute the total elasticity. Growth
elasticity with respect to a percentage change in size and age are:

Ei= o AlnY/ Ie) 1nA = aA+2af,m1nA+ Gsa 1HS,
Esxr= 0 A].I'IY/ 0 1InS = as+2¢+1nS+ @ 1nA

In order to evaluate the significance of the point elasticities one cane compute
standard errors for the age and size elasticity obtained from:

STDiz= (0A1nY/ 01nA) (Cov(Y, X, 2)) (dA1nY/01nA)’
STDszz= (d A1nY/ 31nS) (Cov(Y, X, 2)) (0 A1nY/31nS)’

The computed standard error will guide whether the point elasticities are
different from zero or not. If the computed p value{significant probably) is lower
than the critical value the null hypothesis of zero elasticity is accepted.

V. EMPIRICAL RESULTS

We now discuss the results, which are based on the fixed effects estimates.
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We can find the all the coefficients from Table 2 to Table 4. Too many
parameters to estimate, multicollinearity can be a problem. Regress each x on
the remaining x—variables. The R? is a measure of the degree of
multicollinearity from the regression results and the correlation coefficients we
can draw the conclusion that multicollinearity is not a problem

5.1 The sales Growth Model

The sales growth model is specified using age, size and other firm
characteristic variables. The test results indicate that the firm specific effects
should be incorporated and not correlated with other explanatory variables. This
indicates that a random effect approach is an appropriate method of estimation.
The estimation results are presented in Table 2.A and the age and size
elasticities in Table 2.B.

The coefficient of the lag value of sales is negative and highly significant in
the model indicating the importance of fixed factors deterring growth in sales.
The age elasticity in models incorporating a lag level of the dependent variable
is found to be positive. Here a positive size effect is interpreted as there are
decreasing returns to scale or increasing productivity of labor. The reason why
the elasticity is not enough to estimate is due to a small and lack of data
covered. In general the age and size elasticity are significant and positive with a
large impact to the growth rate. The results from model show that the firms
which have low sales intend to grow fast and higher, and the firms which have
R&D intend to grow fast and higher also. In other Word, among the
characteristic variables, the R&D and capital intensity are found to affect the
growth positively. The time effects are significant, indicating, the growth in
1999 is higher than that of 2001,

5.2 The Employment Growth Model

The employment growth model is specified using age and size variables the
results from models are expected that age and size in the absence of fixed costs

are sufficient statistics to explain the unobservable differences among firms
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from suggestion of Jovanovic's model. The estimation results are presented in
Table 3.A and the mean elasticities in Table 3.B.

The mean values of age and size elasticity are very small. Thus, the
difference between minimum to maximum is not statistically significant. It is
impossible to determine whether Gibrat's law or Jovanovic’s model applies. If
the elasticity is negative relationship between growth and size, it suggests that
Gibrat’s law does not hold for micro and small firms. While the negative
relationship between growth and age is supported with Jovanovic’ s model.
When growth in employment is considered, the results from model show that
the firms which have less employment intend to grow fast and higher, and the
firms which have R&D intend to grow fast and higher also. In other word, among
the characteristic variables, the degrees of R&D and capital intensity are found
to affect the growth positively. The time effects are significant indicating the
growth in 1999 is higher than that of 2001.

In general, the age elasticity is small, negative and weakly significant while
the size elasticity is significant and negative with a large impact on the growth
rate in employment of micro and small firms.

5.3 The production Growth Model

Estimation of a model based on production is due to the presentation of
inequality between production and sales. We have no information about changes
in stock of goods. This was the main reason for estimation of the model based
on both definitions. The estimation results are presented in Table 4.A and the
mean elasticities in Table 4.C.

The production growth model is specified age and size variable and same
characteristics like the employment and sales models. However, empirical
evidence shows that a number of other variables should appear in the
deterministic part of the growth model. The test result shows that the
coefficient of lag production is negative and significant, indicating that fixed
factors are important deterrents of growth. The firm specific effects are not
correlated with the explanatory variables. Indicating the GLS methods are the
appropriate methods for estimation. The results from the three GLS models

show both similarities and dissimilarities with respect to the key variables of
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age and size and other additional characteristic variables. Again the negative
sign indicates that assets are increasing towards their optimal level. The
degrees of R&D and capital intensity are found to affect the growth positively.

It is inappropriate to assert that the time effects are significant indicating, the
growth in 1999 is higher than that of 2001. When it comes to production models,
result explained evidence of the absence of any age and effects, and a negative
and weakly significant effect. According to the results, the age and size of firm
sufficient statistics to detect all unobserved heterogeneity in production growth
model is found to be sensitive to choice of function form. The age elasticity is
small and weakly significant compared to the size elasticity, which is significant
and negative with impact on the growth rate of production.

VI. DISCUSSION OF THE RESULTS

The main purposes of this paper are to help in the exploration of the growth
patterns of smal! and medium size enterprises (SMEs) in Korea. The information
can be useful in evaluation of support to such class of firms and the design of
such policy to enhance growth of firms and creation of more jobs. The
contribution of small and medium size enterprises(SMEs) to employment is
important in a structural sense and in a dynamic sense.

Three definitions of growth rates in terms of: sales, number of employees,
and production value are used. The models are estimated using panel data
regression techniques. In the estimation of the growth rate we control for
various factors characterizing the sample firms, such as R&D investment, export
activities, and capital intensity. Results based on empirical data are as follows.

First, the hypothesis of independence between firm size and firm growth is
rejected. The relationship is found to be negative in the employment model
while it is positive in the sales models.

Second, fining of a negative relationship between the age and growth of firms
is in support of the Jovanovic's models suggesting that small forms growth
much faster than larger firms in attaining their optimal size.

Third, the effect of R&D investment on growth in employment and sales are

positive, while it is negative in the production model.
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Fourth, the effect of export on job creation is not significant in all models
formulations.

As expected, the capital intensity affects positively and significantly growth in
all models. Micro and small firms generate proportionally more jobs suggesting
support given to stimulate employment should be given to younger micro firms.
The direction of changes in growth rates due to changes in age and size is not
always in accordance with the expected outcome. Based on the empirical results
of the determinants of the growth of small firms, R&D is crucial for growth rate
in the small and micro firms.

As mentioned previously, the purpose of this research is not only to confirm
of growth theory based on Gibrat’s law in Korea but also to provide the
information for policy decision making in to enhance the growth of SMEs. This
is not quite the same as the generation of employment, because this may be
increased by extending overtime rather than by hiring more employees. There
are many reasons why firms may prefer to grow without increasing the number
of jobs, such as avoiding various non—wage labor costs. These do not feature in
the theory of growth of firms but they are nevertheless important for
employment policy.

Firms may also grow if they have much capital. Firms may also grow through
the effort of innovative activities in terms of R&D. So government has to try to
make policy to foster the small and micro firms.

The strong positive effect of age on growth is perhaps the most striking result
of this study. It suggests that policy makers should be concerned the creation of
infant firms to pursue the economic development in Korea.

It is expected that export is positive the growth, but according to the
empirical results export doesn’t affect the firm growth. SMEs are regarded as
being job creation, at providing a major source of competitive renewal for an
industrial structure. SMEs are also a significant source of exports. Government
faces two policy problems. The first is the creation of jobs. The second is the
creation of an internationally competitive industrial structure. These two
problems are closely linked. Job creation is often necessary to replace
destructed jobs. It is fact that up until now government supports the SEMs as
the survival of SEMs, such as financial, law of protecting the risk surrounding
the SMEs. Of course, they are necessary. The more important thing is that
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government has to help SMEs which are trying to effort the R&D for
technological innovation, so only innovative firms will be supported by
government. The difficulties of R&D procedure in SMEs are short staffs who
have a ability to research, so government need to make a design the program
linking between the university and SMEs in terms of cooperative research and
information.

Overall, SMEs tend to introduce lower value innovations than large firms.
Although it is very difficult to measure such contributions, it has long been
recognized that one of the most important contributions of small firms to
innovation is through the provision of specialized equipment which enhance the
production. Thus, government has to design the policy to help the SME because
SMEs do not have access to sufficient capital to have specialized equipment. To
increase the capita of SME, government has to implement much strong policy to
change the flow of capital to small firms instead of large firms. Since SMEs tend
to have a high risk of failure, many investors are reluctant to invest in small
firms. Various forms of venture funds and credit guarantees will promote
investment to SMEs and thereby job creation is increased. Innovative or
technology based new and small firms are more likely to create employment
than similar firms that don’t act the technological innovation.

In addition, governmental policies put emphasis on constructing a system in
which rewards are made through fair market competition and creating an
atmosphere in which SMEs and venture enterprises armed with creativity can
lead the nation’ s economy.

The significance for SMEs in Korean economy has become greater and
greater than before. In most industrial sectors, SMEs are expected to make
great progress. In particular, many technology and knowledge intensive SMEs
are expected to be established and to grow rapidly in areas accelerating
technological innovation and amalgamation such as information technology,
communications, new materials and life science. The outcomes of economic
activities performed by companies rely on diverse economic policies,
institutions and other structures in the society to which each company belongs.

This paper has a lot of limitation including the relationship between firm size
or industry concentration and the adoption of new technology by a firms is
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subject to many of the same considerations as the relation of these factors to
innovation. Since many kinds of industries are used to research this paper tends
to contain the low depth.

In comparison of the previous study and this one, the relationship between the
growth of firms, size and age is different depending on the nation, time of study,
explanatory variable. In the future, this kind of study will be implemented with
many samples in order to increase the meaningful.
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Table 1. Summary statistics of the firm level data, 1999~2002, NT=1243 cobs.

SALES "TOTAL SALES | 15.6436042 | 13.283636 | 1 1
TOTAL
Empl t 23.494 18.389 4 100
MPIOYIEnt | EMPLOYMENT
CAPITAL | CAPITAL/EMP | 384.619 | 1327.21 20 31664
VALUEADDED | VALUE/EMP | 1304.94 | 2597.10 ] 72197
PRODUCTION | PROD/EMP | 3008.40 | 5062.84 97 104161

Table 2.A Parameter estimates from sales growth model, NT=1234 obs.

Intercept

1.06987 0.1391 7.69 <.0001

I_sales -0.51036 0.0215 -23.71 <.0001
age -0.00573 0.00579 -0.99 0.3224
I_emp ~0.14225 0.0944 -1.51 0.1320
Age® 0.000046 0.000106 0.44 0.6612
[_emp® 0.05636 0.0154 3.65 0.0003
I_emp_age 0.002514 0.00159 1.58 0.1134
rnd 0.125124 0.0232 5.38 <.0001
export ~0.04447 0.0227 —1.96 0.0503
cap_int 0.000865 0.000204 4.24 <0001
d1999 0.096723 0.0155 6.25 <.0001
d2000 0.006516 0.0155 0.42 0.6739

Table 2.B Elasticity of sales growth with respect to age and size of firms.

elas_age

0.0026

0.0021

-0.0018

0.0101

elas_size

0.2147

0.0879

0.0266

0.4925
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Table 3.A Parameter estimates from employment growth model, NT=1243 obs.

Intercept 0986837 |  0.0671 14.71

<.0001
[_emp ~0.32597 0.0200 -16.32 <.0001
Age 0.00032 0.00415 0.08 0.9385
I_sales —0.15581 0.0415 -3.75 0.0002
age’ 0.000081 0.000087 0.94 0.3491
[_sales’ 0.04343 0.00860 5.05 <.0001
I_sales_age —0.00048 0.00119 ~0.41 0.6834
Rnd 0.081201 0.0189 4.31 <.0001
export -0.00424 0.0184 ~0.23 0.8175
cap_int 0.000526 0.000166 3.16 0.0016
d1999 0.079687 0.0125 6.37 <.0001
d2000 0.009235 0.0125 0.74 0.4599

Table 3.B Elasticity of employment growth with respect to age and size of firms.

elas_age 0.0009 0.0014 -0.0016 0.0080

elas_size 0.0543 0.0679 —~0.1650 0.2941

Table 4.A Parameter estimates from production growth model, NT=1243 obs.

Intercept 3.44824 0.1915 18.01 <.0001

Lpro —0.46949 0.0156 -30.14 <.0001
Age -0.01705 0.00741 ~2.30 0.0216
I_emp -0.16794 0.1164 ~1.44 0.1492
Age’ 0.000069 0.000136 0.51 - 0.6130
I_emp® 0.070243 0.0195 3.61 0.0003
I_emp.age 0.004152 0.00203 2.05 0.0405
rnd 0.047172 0.0289 1.63 0.1025
export 0.045262 0.0284 1.59 0.1112
cap._int 0.0012 0.000260 4.61 <.0001
d1999 0.061666 0.0192 3.21 0.0013
d2000 —0.03051 0.0190 -1.60 0.1091
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Table 4.B Elasticity of production growth with respect to age and size of firms.

' Mean

Std dev Minimum | Maximum
elas_age ~0.0034 0.0034 ~0.0106 0.0084
elas_size 0.2880 0.1133 0.0476 0.6700

Table 5. Performance of different growth models.

sales f'emblpgyée;
R2 0.2036 0.1585
variance component for cross section 0.0752 0.0499 0.1278
variance component for error 0.1043 0.0664 0.1650

Note: Significant at less that 5—10% levels of significance

Appendix A. Summary of empirical findings on the growth, size—age relationships.

Hi : Dependa Explanatory k\%'akrika«ble .
o Year | Sample nt | age|Product techn) cap lex
pien , Variable |S17€198% iviey | ology | ital |port| -
Audtetsch 1976 ~ employ )
(1995) uUs 1978 8,300 ment (=)} - - (+) | = -
Doms,
Dunne, Us 1987, ;A employ
- 6,090 =) (- + + +) -
Roberts 1991 ’ ment |7 () ()
(1995)
Borel, 1978~ _ employ Non~
Bellmann Germayr |~ New firms | _ - (=) relati -
1992 ment ve
(1995)
Audretsch,
Santarelli, Ttalia 1987~ o
1, equtityy - - - - - - —
Vivareli 1093 >76 )
(1999
Dunne 1975~ net
: 5 2000 . Sl - S TN IR
Hughes{1994) UK 1985 equtity Sl A
Liu, Tsou 199(;, employ
Hammitt | Taiwan | 2202 915 P O N FEY I S -
1993, ment
(1999) 1994,
Al . | manufactu | e
mas ) sweden 1994 , ,C, employ (+) (=)
Heshmati 1998 | ringl1481 | ment
Wijewardena
' ~ fact
Tibbits | Australia 1222 mf;n;fou empltgy o) - -
4 ing m
(2000) “r
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Appendix B. Classification of small and medium size(SME) enterprises.

Manufacturing

300 or fewer emp.

less than 80 billion won

50 or fewer emp.

Transportation

300 or fewer emp.

no standard

50 or fewer emp.

Construction

300 or fewer emp.

”»

30 or fewer emp.

Commerce,

20 or fewer emp.

10 or fewer emp.

Other Services

Appendix C. Research and Development(R&D) behavior of SME firms.

2000

181(14.64%) |

1061(85.36%)
2001 1048(84.31%) 195(15.69%)
2002 1047(84.23%) 196(15.27%)

Appendix D. Export activities of SME firms.

2000 993(79.89%) 250(20.11%)
2001 1175(94.53%) 68(5.47%)
2002 1180(94.93%) 63(5.07%)

Appendix E. Age distribution of SME firms.

Number of firms

403 403

265

172

1243

Ratio

32.42 32.42

21.32

13.84

100

Appendix F. Size distribution of SME firms by employment.

Number of firms

315 416

407

105

1243

Ratio

25.34

33.47

32.74

8.45

100
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The empirical analysis of the growth rate on Small and medi

yrises(SMES) in Kore

Appendix G. Distribution of SME firms firms by industry sector.

TEXTILES 13 1.05 13 1.05
WEARING APPAREL 153 12.31 166 13.35
LEATHER & LUGGAGE 12 0.97 178 14.32
WOOD & PRODUCT 1 0.08 179 14.40
PULP & PAPER PRODUCT 34 2.74 213 17.14
PUBLISHING 336 27.03 549 44.17
CHEMICALS
& PRODUCTS 15 1.21 564 45.37
RUBBER & PLASTICS 32 2.57 596 47.95
OTHER g}gg&?gg“uc 12 0.97 608 48.91
BASIC METALS 1 0.88 619 49.80
FABR}IJ%;%E?@ETAL 58 4.67 677 54.47
MACHINERY 138 11.10 815 65.57
& EQUIMENT
OFFICE & COMPUTING 43 3.46 858 69.03
ELECTRICAL MACHINERY | 120 9.65 978 78.68
RADIO 104 8.37 1082 87.05
& COMMUNICATION
MEDICAL & PRECISION 68 5.47 1150 92.52
MOTOR VEHICLES 10 0.80 1160 93.32
SEMI-TRAILERS 1 0.08 1161 93.40
INSTRUMENT WATCHES 82 6.60 1246 100
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