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ABSTRACT. This paper investigates dynamic interrelation-
ships between the births and deaths of firms at the level of
the 88 Finnish subregions during 1989-1993. The births-
deaths nexus of firmsis analysed using vector autoregressions
(VAR) and an instrumental variable estimator. The main
findings are: first, that the firm births equation has a two-year
lag structure, which means that firm deaths cause firm births,
and firm births cause subsequent births following two-year
lags; and second, that according to the firm deaths equation,
which has a one-year lag structure, firm births do not cause
firm deaths, but firm deaths cause subsequent deaths. A further
finding is that the use of the ordinary least-squares estimator
produces inconsistent, and clearly different results from those
produced by the instrumental variable estimator.

1. Introduction

In recent years the births and deaths of firms have
been widely studied in a spatial context (see e.g.
Reynolds, Storey and Westhead, 1994a; and
Spilling, 1996). In particular, regional determi-
nants of firm births, such as unemployment and
output, as well as other factors on the supply and
demand side, have received much research atten-
tion (Audretch and Fritsch, 1994). A general
finding is that a growth in local demand and the
dominance of the small-firm sector are the primary
conditions associated with firm formation at
regional levels (Kangasharju, 1997). Most studies
have been conducted in a static environment,
applying the OLS method (see e.g. Reynolds,
Storey and Westhead, 1994b). There are also
studies that have analysed the regional determi-
nants of firm deaths (see Moyes and Westhead,
1990; Keeble and Walker, 1994; and Westhead and
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Birley, 1994); or the joint emergence of births and
deaths, i.e. studies of business turbulence such as
that by Tervo and Niittykangas (1994).

Attention is now turning to the interdepend-
encies of births and deaths; and in some cases,
investigations have been carried out even in
dynamic settings (see e.g. Rosenbaum and Lamort,
1992 and Love, 1993). For example, Carree and
Thurik (1993) used a one-period lag structure
when investigating the determinants of births and
deaths. Johnson and Parker (1994) allowed for the
existence of alonger lag structure, and found that
firm births would have a lag structure of as many
as six years, and deaths a lag structure of two
years. Johnson and Parker (1996) reported that
when they included variables proxying regional
characteristics in the analysis, they ended up with
atwo-period lag structure. They concluded (1994
and 1996) that births cause deaths and deaths
cause births at a regional level, although their
1994 study concluded that the latter connection
was hot demonstrated to any conventional level of
significance. They investigated the interdepen-
dencies using OLS estimator.

The present paper continues this line of enquiry,
and begins by investigating the interdependence
between the births and deaths of firms in a
dynamic context using the method pioneered by
Holtz-Eakin, Newey and Rosen (1988) where
vector autoregressions (VAR) are estimated with
panel data. This method includes an instrumental
variable estimator, the use of which avoids the
problem caused by the correlation between the
lagged dependent variable and the lagged error
term. The analysis is carried out across the 88
Finnish subregions, which reflect real trading
and commuting areas, and covers the years
1989-1993. The results obtained in the present
paper are quite the opposite of those found by
Johnson and Parker. Unlike them, we find that
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deaths (Granger) cause births, whereas births do
not cause deaths. Further, obtained lag lengths and
the signs of the parameters differ between the
studies.

Second, in an attempt to elucidate the probable
reasons for the different results, our paper briefly
describes the differences of detail between the
method used by Johnson and Parker (1994 and
1996) and that used in our study and shows that,
the different estimators produce clearly different
results, and thus, are the probable reasons for the
conflicting results between the studies.

This paper is organised as follows. Section 2
provides a concise treatment of the theoretical
framework, and section 3 discusses the relevant
econometrics. Section 4 describes the data, and
section 5 presents the results. Section 6 shows the
effects of the OLS estimator on the results, and
section 7 concludes the paper.

2. Theoretical framework

A dynamic interrelationship between the entries
and exits of firms implies the existence of two
opposing forces, termed the “multiplier” and the
“competition” effects (Johnson and Parker, 1994).
The multiplier effect occurs when births give rise
to yet more births, and slow down the incidence
of deaths; or when deaths give rise to further
deaths and slow down the rate of new births. The
competition effect occurs when births give rise to
deaths and decrease the rate of births; or when
deaths increase the rate of new births and slow
down the rate at which deaths occur.

The multiplier effect may be generated, for
example, by a new firm which stimulates output
in a region through forward and backward
linkages. A new firm may need to subcontract
from, or it may produce suitable intermediates for,
other firms. On the other hand, the bankruptcy of
acrucia firm may cause the deaths of firms that
had forward or backward connection with the
closed-down firm. Furthermore, a new firm may
serve as a demonstration of a good business idea
for other potential founders of firms. This demon-
stration effect may be particularly applicable to the
small business context. This effect is also empir-
ically supported by the finding that the presence
of small firms is one of the regional characteris-
tics, which most clearly encourages firm forma-

tion (Kangasharju, 1997). Finally, the multiplier
effect may work through changes in the income
level of aregion. A new firm may increase the
income level of employees in a region, which
leads to further foundations of firms through
increased consumption. Similarly, the closing
down of a firm may decrease incomes and thus
cause the future deaths of firms.

The well-known concept of Schumpeterian
creative destruction is an example of the compe-
tition effect. According to this model, new, more
innovative and efficient new firms take over the
market from older and less efficient ones, and thus
firm births cause subsequent deaths. The well
documented “push effect” of a recession serves
as an example of deaths increasing the subsequent
rate of firm births. A firm's death may cause new
firm foundation, if aformer employee of a closed-
down firm decides to start a business of his or her
own. Similarly, in the oligopolistic sense arise in
business deaths may increase the subsequent rate
of births, if the closing-down of firms has the
effect of lowering entry barriers in the market. A
firm's death may also decrease the incidence
of deaths, if it decreases competition in the
market.

According to Johnson and Parker (1994), a
third effect, the “Marshall effect”, must also occur
because the birth of a firm must necessarily be
followed at some stage by its own death. Thereis
clear evidence that most new firms do not last
more than a few years (see e.g. Storey, 1988;
Bennet, 1989; and Littunen, Storhammar and
Nenonen, 1997). Many studies talk about the
“death valley” of the first few years, which many
new firms do not survive (see e.g. Gibb, 1990). In
other words, the Marshall effect can be expected
to occur particularly during the early years.

Table | summarises the three effects, demon-
strating their expected signs assuming a one-year
lag. In reality, effects may also manifest them-
selves over longer and varying time periods. For
example, firm foundation takes time, and hence
the effects leading to it may take a longer period
to work through. Similarly, an incumbent does not
usually close afirm down immediately difficulties
begin, but instead will often struggle for a long
time. Below, we follow Johnson and Parker (1996)
and assume that the multiplier, competition and
Marshall effects mainly occur following two-year
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TABLE |
Expected sign of the multiplier, competition and Marshall
effects

Partial Multiplier Competition Marshall
derivative
daBt/0B, _, + - n.a
daBt/aD, _, - + n.a
aDt/oD, _, + - n.a
aDt/9B, _, - + +

Note: n.a denotes not applicable.
Source: Johnson and Parker (1994).

lags. The analysis will show that this initial
lag-length turns out to be appropriate.*

The empirical analysis given below can provide
evidence only of the net effect of these different
impacts. Thus, in the first four cases an empirical
analysis can answer the question as to which one
of the two effects, multiplier or competition, has
been the stronger. The last row presents the most
difficult case, because here al three effects may
be at work.

3. Econometrics

To empirically investigate the three effects dis-
cussed above we estimate dynamic panel data
regressions, which take the possibility of the
presence of a fixed individual effect into account
(see Holtz-Eakin, Newey and Rosen, 1989):

Yie = 0o T 21 oY lzlélxit—l +f +u,

, &)
i=1,...,N and t=m+1,...,T,

where the symbol y denotes firm births when the
symbol x is firm deaths, and vice versa. The
symbols o and § are parameters, mis alag length
long enough to ensure that u, is awhite-noise error,
and f; isapossible individual effect. The individual
effect summarises the influence of unobserved
variables, which have a persistent effect on the
dependent variable. For example, the number of
firm births in a subregion might be affected by a
higher-than-elsewhere tendency on the part of its
population to found firms, or by a stronger-than-
elsewhere political will on the part of local gov-
ernment to encourage the founding of firms.
Because of the possibility that each subregion

will have an individual effect, we cannot simply
leave term f; out and stack all the time series-cross
section observations together and use them to
estimate equation (1) using OLS. Such omission
of the individual effect will result in inconsistent
estimates, if other right-hand side variables are
correlated with it. In static panel data analyses the
usual way of removing the individual effect is to
use a so-called “within estimator”, in which all
variables are transformed by subtracting the values
from the time-means. In a dynamic context such
a procedure leads to inconsistent estimates,
however (Nickell, 1981). Instead, we take the time
difference of equation (1) to eliminate f; and then,
to avoid the correlation between the first lag of the
dependent variable and that of the error term,
employ an instrumental variable estimator:?

Yie = Yie-1 = Izlal(yit—l —Vie-1-1)

+ Izlél(xit—l — Xit—1-1) 2
+(uit_uit— ’
i=1...,N and t=(m+2),...,T.

This procedure makes the standard assumption
that f; istime-invariant. Parameters in Equation (2)
areidentifiable only in the presence of a sufficient
number of instrumental variables, which also
change for each estimation period. Equation (2)
has 2m right-hand side variables for each time
period, the parameters of which can be identified
only when there are at least this number of instru-
mental variables. To be specific about the identi-
fication, and to show why the instrumental
variables change for each period, let us take alook
at the orthogonality conditions:

E(yisi) = E(xsug) = E(fu) =0, s<t (3)

The orthogonality conditions imply that the dis-
turbance term (u;, — u,,_,) will be uncorrelated with
Vi_s and X, _, for s = 2. Thus, the instrumental
variables change, because the 2(t — 2) variables
[Viecor -+« s Yizs Xig—2r - - ., %1] @re available as
instruments for each time period, t. In order to
have at least as many instrumental variables as
right-hand side variables, it must be that 2(t — 2)
= 2m, i.e. estimable periods t must be equal or
greater thanm+ 2 (i.e.t = m + 2).

Holtz-Eakin, Newey and Rosen (1988) suggest
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the following estimation procedure for the above
situation. First, one has to make an assumption
about lag length, m. Then, one has to think of (2)
as a system of (T — m — 1) equations with con-
straints across the equations, viz. as and 8s are
the same in each equation (This assumption will
be relaxed below). An efficient estimator consists
of three steps:

1) Estimate the equations for each time period
using 2SLS;

2) Estimate the joint covariance of the error
terms, using the residuals and the matrix of
instruments;

3) Estimate all the parameters simultaneously
using the GLS of the stacked equations.®

The present paper uses this procedure to test three
linear constraints. First, we test whether the para-
meters are constant. A standard assumption in
studies using panel data is that all parameters,
including the individual effect, are constant. The
present study tests the constancy of the parame-
ters, and so our first and the most general model
therefore allows parameters o and § initially to
be time-variant. Individual effects are still
assumed to be time invariant because of data
availability (we do not have instruments enough
for this specification). Thus, our first null hypoth-
esis is that the parameters can be restricted to be
constant. Second, we also try to restrict the model
by shortening the lag length, m, conditional upon
the outcome of parameter constancy. In other
words, we use nested testing,* and test the second
null hypothesisin the case of constant parameters
if we cannot reject the first null hypothesis. If we
do reject the first null hypothesis, then we test the
second null hypothesis in the case of nonconstant
parameters. The second null hypothesis is that,
compared with the situation where the lag equals
m, lag length can be restricted to m — 1. Last but
not least, we try to further restrict the model and
test whether or not x (Granger)® causes y condi-
tional upon the outcome of both parameter con-
stancy and lag length. Here our hypothesis is that
all d’'s are jointly zero (see equation 2).

The test statistic used is denoted as L = SSE;
— SSE, where SSE; is the sum of the squared
residuals of the more restricted model and SSE is
the sum of the squared residuals of the less
restricted model (Holtz-Eakin, Newey and Rosen,

1988). More and less restricted modelsrefer to the
method of nested testing. L is y*-distributed as N
grows, and it has degrees of freedom equal to the
degrees of freedom of SSE minus those of SSE
(this equals the number of restrictions in the more
restricted model). Degrees of freedom for SSE and
SSE; are calculated by subtracting all the esti-
mated parameters from the instrumental variables.
In practice, the test procedure is such that we
compare the received sums of the squared resid-
uals obtained using the more restricted equation
with SSE obtained using the more general
(unrestricted) equation. If the rise in SSE (i.e. L)
exceeds the critical x? value, we reject the null
hypothesis, whereas we accept it where theriseis
smaller than the critical value.

Holtz-Eakin, Newey and Rosen (1988) stress
the fact that, when testing hypotheses, the same
covariance matrix must be used. Therefore we use
the covariance matrix of the most general model
in al estimations. In addition, Holtz-Eakin, Newey
and Rosen (1989) point out that inferences about
causality will beincorrect if the lag distribution or
parameter constancy is wrongly chosen. To avoid
these type Il errors, we evaluate tests of signifi-
cance for lag length and parameter constancy at
the 0.10 level rather than the conventionally used
0.05 level.

4. Data

The sources of the data used consist of issues of
Statistics Finland.® At regional level, data on firm
births and deaths are available from 1989. Until
the year 1994 a business enterprise was consid-
ered as a firm on the basis of the amount of
turnover tax paid, or if it was registered as an
employer. Because data are not available for the
whole of 1994, only the five years from 1989 to
1993 are available for regional analysis. Since
1995 Statistics Finland has started to compile a
new time series on the basis of value-added tax
(VAT). Because the identification of parameters
implies that t = m + 2, we have two periods to
estimate, 1992 and 1993.

A problem which arises with the data used is
that a change in the ownership or legal status of
afirm means anew firm isrecorded in the register.
This problem will be kept in mind when inter-
preting the results obtained. Another problem was
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that a change in the system of turnover tax affected
the number of firm registrationsin 1991. Because
of this change, about 4,500 additional firms were
subjected to turnover tax. The effects of this
change on the number of firm formations in 1991
have been nullified in the data used.

The data contained no information about the
economic and demographic characteristics of the
subregions. Such variables typically play an
important role in regression analyses of firm births
and deaths. However, to the extent that economic
and demographic characteristics can be regarded
as individual effects, this absence of information
will cause no problems. The statistical procedure
discussed above eliminates these effects via dif-
ferencing. The caveat is, however, that the differ-
encing may not eliminate all effects. This means
that the results obtained may not be entirely
conclusive; but they are, at least, suggestive of the
causal relations between firm births and deaths at
the subregional level.

By the year 1991 a severe recession had over-
taken Finland. Therefore, we included a dummy
variable for the year 1992 in every equation. This
dummy will capture any underlying trend in the
data between the years 1992 and 1993, as well as
important macroeconomic influences that affected
all subregions similarly in 1992 when compared
to 1993. The analysis presented in the next section
uses differences of logarithmic variables of firm
births and deaths. Therefore the variables can be
regarded as growth rates; and they need not be
proportioned, for instance by workforce or by the

number of existing businesses as is the practice
in static single-equation studies.

Table Il provides descriptive statistics for the
whole country and its subregions. The total
number of firmsincreased in 1989 and 1990 as the
number of firm births exceeded that of firm deaths.
In 1991 and 1992, the severe recession caused the
number of firm deaths to exceed that of births. In
1993 the Finnish economy was already showing
some signs of recovery since more firms were
born than died. The following econometric
analysis is carried out using data from the 88
Finnish subregions. These represent relevant-sized
units for the present investigation, because the vast
majority of new firms operate in markets formed
by common trading and commuting areas, and are
most likely to co-operate with firms located in
those areas. In addition, location and agglomera-
tion benefits (accruing from the presence of firms
in the same and interlinked industries), which con-
tribute to firm foundation, are most likely to occur
within a common trading and commuting area.
The subregions have been drawn up by the Finnish
Government on the basis of small economic areas.
They are sub-divisions of the 19 regions, which
constitute the basic units of Finnish and European
regional policy in Finland. In 1993 the average
population of the subregions was 57,500 inhabi-
tants (range 2,407 to 1.038,851), the average
number of establishments per thousand inhabitants
was 27 (range 22 to 40), and the average per capita
gross subregional product was FIM 69,366 (range
FIM 37,932 to FIM 122,371).

TABLE Il
Descriptive statistics

Number of firm births and deaths in the whole country

1989 1990 1991 1992 1993
Births 22,229 19,582 18,000 18,852 19,600
Deaths 15,127 17,481 20,250 20,400 18,900

Annual average growth rate of firm births and deaths across subregions, %

1989-1990 1990-1991 19911992 1992-1993
Births ~14.1 (0.175) —7.2 (0.150) -1.3(0.184) 2.6 (0.187)
Deaths 8.9 (0.178) 22.9 (0.171) —11.5 (0.229) -5.2 (0.183)

Note: Standard deviations are in parentheses.
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At this subregional level, the number of firm
births declined by 14 percent on average from
1989 to 1990, and the decline continued until 1992
(Tablell). In 1993 an average of 2.6 percent more
firms were born in the subregions than had been
the case in 1992. The number of firm deaths rose
both in 1989 and 1990, but began to decline there-
after, as shown by the figures: in 1992 an average
of 11.5 percent fewer firms died than in 1991;
compared to 5.2 percent fewer in 1993 than in
1992.

5. Results

Table Il1 shows the results for the firm births
equations. First, we started with m = 2 and
assumed time variant parameters and constant
fixed effects. This yielded a SSE value of 4.31
(line i). At the 0.10 level, the % value with 2
degrees of freedom’ is 4.61. Therefore we
accepted constant fixed effects and m = 2 as the
starting point.

Second, we tested to see whether, in addition to
the constant fixed effects, all the parameters were
constant. Specifically, we ascertained whether the
parameters for 1992 were similar to those for
1993. The SSE value for this specification is 6.23
(line ii), and the value for L, 1.92 (6.23 — 4.31).
With 4 degrees of freedom our hypothesis of con-
stancy is confirmed, asthe critical x? valueis 7.77.
In this restricted model there are 6 degrees of
freedom, which were subtracted from those
obtained in the unrestricted model. (Otherwise
stated, there are 4 degrees of freedom in the
restricted model, because we restricted the four lag
parameters for 1992 to their 1993 values.)

Third, we tried to ascertain whether or not we

could drop the second lag parameters. The L value
for this specification is 13.93 (20.16 — 6.23). We
subtracted the SSE statistic in line (ii) (and not
those in line (i)) from the received one, as we
accepted the hypothesis of parameter constancy
(nested testing). With 2 degrees of freedom the
hypothesis of m = 1 had to be rejected. Now, in
this case the number of restrictionsis, i.e. degrees
of freedom are, 2; because the second lag para-
meters for both variables were restricted to zero.

Finally, since the previous hypothesis was
rejected, we returned to specification (ii) and
tested our causality hypothesis against it. The
null hypothesis was that variables for business
closures could be dropped from the equation. The
L value for this specification is as much as 21.28
(27.51 — 6.23). This specification, too, has 2
degrees of freedom, as we restricted both the lag
parameters of the death variable to zero. Even if
we accepted the less strict 0.05 level of signifi-
cance, we had also to reject the hypothesis that
deaths would not cause entries. Thus, we con-
cluded that explicable both in their own terms, and
as aresult of firm deaths (assuming a two-year lag
structure).

Table IV shows the parameter estimates of the
specifications. On the one hand, in specification
(i) the parameters seem to differ somewhat from
each other. However, as the test above showed, the
differences are not large enough to disallow the
hypothesis of constancy. The inclusion of the time
dummies, which control for common macro-
economic shocks, is one factor contributing to this
acceptance of the hypothesis. On the other hand,
the parameters for 1993 seem to be rather similar
in all specifications. Specification (ii) turned out
to be the most parsimonious.

TABLE I1I
Firm births equations: 1V estimator
Specification SSE DFs for the L DFs for L x>
specification
i)  Stationary fixed effects, m= 2 431 2 - - 4.61
ii)  All parameters stationary (given i) 6.23 6 1.92 4 7.77
iii) m=1 (givenii) 20.16 8 13.93 2 4.61
iv) Exclude deaths (given ii) 27.51 8 21.28 2 5.99

Note: For lines i through iii, %? is evaluated at the 0.10 level of significance and for line iv, at the 0.05 level. SSE is the sum of
squared residuals for the specification and DFs are degrees of freedom.
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TABLE IV
Parameter estimates in the firm births equations

0 (i)
Coef. (t-values)

Coef. (t-values)

(iii) (iv)
Coef. (t-values) Coef. (t-values)

Constant 0.115 ( 0.4) 0.099 ( 1.3) 0.039 ( 0.8) -0.119 (-1.9)
1992
Dummy 2.160 ( 0.5) -0.046 (-0.7) ~0.037 (-0.7) 0.102 ( 1.9)
Abirths, _, 0.428 ( 0.5)
Adeaths, _, 0.677 ( 0.5)
Abirths,_, 0.131 ( 0.2)
Adeaths, _, 0.047 ( 1.2)
1993
Abirths,_, -0.301 (-1.0) -0.293 (-1.1) ~0.212 (-1.4) ~0.593 (-2.2)
Adeaths, _, ~0.558 (-4.3) —0.537 (-4.5) ~0.303 (-3.5)
Abirths,_, -0.139 (-0.6) -0.163 (-0.9) -0.374 (-2.2)
Adeaths, _, ~0.390 (-2.8) -0.426 (-3.5)

In this specification, the coefficients of the
death variables are negative; which suggests that
positive rates of growth of firm deaths around the
turn of the decade reduced the rate of growth of
firm births in 1992 and 1993. With respect to the
conceptual model outlined above, this result
implies that the multiplier effect prevailed over the
competition effect. This suggests that the increased
death rate of firms decreased incomes and con-
sumption, and hence firm formation in the subre-
gions. Because the data does not allow us to
distinguish between real firm death and a change
in legal status or ownership, this result may also
mean for example that increased firm takeovers
discouraged subsequent firm births, and made firm
owners to protect themselves against takeovers.

In specification (ii) in Table 1V, the coefficients
of the firm birth variables are also negative, which
suggests that the negative growth rates of firm
births around the turn of the decade increased the
birth rate of firmsin 1992 and 1993. With respect
to the conceptual model, this implies that the
competition effect was stronger than the multiplier
effect in this case. The negative growth rates of
firm births reduced competition, or at least eased
Schumpeterian creative destruction, as a smaller
number of enthusiastic firms entered the market.
This contributed to subsequent firm births in the
subregions.

The numerical values and the level of signifi-
cance of the coefficientsin this specification imply
that the effect of lagged deaths on subsequent

births was stronger than that of lagged births on
subsequent births. Therefore these results imply
that the net effect of firm births and deaths during
the turn of the decade on firm births in 1992 and
1993 was negative. Statistically insignificant
variables even raise the question of whether firm
births have autoregressive features at all. We
examined this question, and found that lagged
birth variables cannot be excluded from the firm
birth equation.

Table V provides the results for the business
deaths equations. As with the firm birth equations,
we started with a general specification and hypoth-
esised that m = 2 and that the fixed effects are
constant. As the SSE value is 0.75 and the critical
value at the 0.10 level is4.61, we inferred that this
was an acceptable starting point (linei). A further
restriction, i.e. the hypothesis that all parameters
are constant, yielded an L value of 1.05 (1.80 —
0.75). With 4 degrees of freedom this hypothesis
could not be rejected, as the critical value is 7.77
(line ii). Therefore, we went on to adopt the
specification of constant parameters, and tested
to see whether or not we could drop the second
lag parameters. Here, our hypothesis of m=1 was
accepted, as the value of L was 2.45 (4.25 — 1.80)
and there were 2 degrees of freedom (lineiii). This
result raised the question of further restricting the
lag parameters. Fourthly, when we imposed the
further restriction that m = 0, the obtained L was
6.62 (10.87 — 4.25) and the null hypothesis was
rejected, as there were 2 degrees of freedom.
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TABLE V
Firm deaths equations: 1V estimator

Specification SSE DFs for the L DFs for L %2
specification

i) Stationary fixed effects, m= 2 0.75 2 - 4.61

ii)  All parameters stationary (given i) 1.80 6 1.05 4 7.77

iii) m=1 (given ii) 4.25 8 2.45 2 461

iv) m=0 (given iii) 10.87 10 6.62 2 461

v) Exclude births m = 1 (given iii) 4.86 9 0.61 1 3.84

Note: For lines i through iv, x is evaluated at the 0.10 level of significance and for line v through vi, at the 0.05 level. SSE is
the sum of squared residuals for the specification and DFs are degrees of freedom.

Finally, we tested so ascertain whether firm
births cause subsequent deaths under the condi-
tions where the parameters are constant and
m = 1. The L obtained was 0.61 (4.86 — 4.25).
With one degree of freedom we could not reject
the hypothesis that business births do not cause
subsequent deaths (the critical 2 value is 3.84 at
the 0.05 level of significance). Thus, we conclude
that firm deaths explain themselves with a one-
year lag structure only.

Table VI shows the parameter estimates for the
firm deaths equations. Just as with the firm births
eguations, here too the parameters in the first
specification seem to differ from each other.
However, as the test showed, the differences are
not large enough to lead to the rejection of the
hypothesis of parameter constancy. Among the
firm death equations, the specification (v) turned
out to be the most parsimonious.

In this specification, the coefficient of the death
variable is negative, which tends to suggest that
the positive rates of firm deaths around the turn of
the decade lowered the rate of deathsin 1992 and
1993. With respect to the conceptual model, this
implies that the competition effect prevailed over
the multiplier effect and that the positive rates of
firm deaths eased competition and thus lowered
the rate of deaths in 1992 and 1993. Once again,
the data does not allow us to distinguish between
real firm death and a change in legal status or
ownership. Therefore increased firm takeovers and
changes in legal status of firms may also have
contributed to a decrease in the subsequent firm
death rate. Because we found that firm births do
not affect the subsequent rate of firm deaths, we
infer that in this case the net impact of all the
multiplier, competition and Marshall effects is
zero. Just asin the case of the firm birth equation,

TABLE VI
Parameter estimates in the firm deaths equations

0 (i)
Coef. (t-values)

Coef. (t-values)

(iii) (v)
Coef. (t-values) Coef. (t-values)

Constant 0.532 ( 0.7) 0.045 ( 0.3) -0.039 (-0.4) -0.044 (-0.4)
1992
Dummy 6.974 ( 0.7) —0.080 (-0.6) -0.036 (-0.3) —-0.033 (-0.3)
Abirths _, 0.754 ( 0.4)
Adesaths, _, 2.529 ( 0.8)
Abirths, _, 0.571 ( 0.4)
Adesths, _, —0.046 (-1.3)
1993
Abirths _, 0.113 ( 0.3) 0.219 ( 0.7) 0.099 ( 0.8)
Adeaths _, -0.331 (-2.2) —0.362 (-2.5) -0.179 (-2.3) -0.187 (-2.5)
Abirths _, 0.026 ( 0.1) 0.106 ( 0.5)
Adesaths, _, -0.192 (-1.3) -0.220 (-1.6)
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the net effect of firm births and deaths on future
deaths is negative.

6. Effects of the OLS estimator on the results

It appears that our main results for both firm birth
and death equations are quite contrary to those
obtained by Johnson and Parker (1994 and 1996),
who used a method resembling that used in the
present study. We found that deaths cause births,
but births do not cause deaths; whereas Johnson
and Parker found the opposite to be true at the 0.05
level of significance. They found that deaths do
not cause births, but births in fact cause deaths.
There also appear to be differences in the signs
of the parameters and lag-lengths between the
studies.

Apart from the differing time periods and
regions under investigation, the probable reasons
for the contradictory results are twofold. The
primary reason is probably that Johnson and
Parker used the OLS estimator, which produces
inconsistent results in the current context, because
the lagged dependent variable is correlated with
the lagged error term. We avoided this problem by
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employing the instrumental variable estimator,
which is also heteroskedasticity-consistent. Other
reasons are that, unlike Johnson and Parker, we
did not restrict the parameters to initially being
constant, and we included time dummies to allow
for common economic shocks.

In order to illustrate the effects of the OLS
estimator on the results, we replicated the above
analysis by applying that estimator. Tables VIl and
VIl show the results. As far as firm birth equa-
tions are concerned, the application of the OLS
estimator suggests that neither firm births nor firm
deaths would determine the subsequent births of
firms. This result is quite the opposite of that
obtained by the instrumental variable estimator
above. There, both variables turned out to influ-
ence firm births with atwo-year lag length. In the
case of the firm death equations, the results are
somewhat closer to those obtained above. A sim-
ilarity between the results is that the application
of the OL S estimator also suggests that firm births
do not cause future deaths. A differenceisthat the
lag length is two years in this instance, whereas
it was one year when the instrumental estimator
was used. All this suggests that the choice of the

TABLE VII
Firm births equations: OLS estimator
Specification SSE DFs for the L DFs for L %2
specification
i) Stationary fixed effects, m= 2 477 9 - - 14.7
ii)  All parameters stationary (given i) 5.25 5 0.48 4 7.77
iii) m=1(givenii) 7.85 3 2.60 2 4.61
iv) m=0 (given iii) 11.85 1 4.00 2 4.61

Note: «? is evaluated at the 0.10 level of significance. SSE is the sum of squared residuals for the specification and DFs are degrees

of freedom.
TABLE VIII
Firm deaths equations: OLS estimator
Specification SSE DFs for the L DFs for L x°
specification

i)  Stationary fixed effects, m= 2 3.50 9 - - 14.7
i)  All parameters stationary (given i) 3.62 5 0.12 4 7.77
iii) m=1 (givenii) 14.3 3 10.6 2 4.61
iv) Exclude births (given ii) 3.88 3 0.26 2 5.99

Note: For lines i through iii, %? is evaluated at the 0.10 level of significance and for line iv, at the 0.05 level. SSE is the sum of
squared residuals for the specification and DFs are degrees of freedom.
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estimator in the dynamic panel data context is
crucial and clearly affects the results obtained.

7. Conclusion

This paper investigated the dynamic interrelation-
ship between firm births and deaths at the sub-
regional level between 1989 and 1993. The main
findings were that, first, the incidence of firm
births does not determine the incidence of later
deaths, whereas firm deaths do determine future
births; second, that previous growth rates of firm
births and deaths affect future firm births with a
two-year lag structure, and third, that firm deaths
are determined by their own one-year lags only.
Furthermore, we found that the use of the instru-
mental variable estimator is crucial in this
dynamic panel data context, as the use of the OLS
estimator appeared to bias the results.

The results obtained imply that the growth rate
of firm deaths has more profound effects than the
growth rate of firm births on the subsequent
growth rates of births and deaths. In the firm births
equation, the parameters of the firm death vari-
ables were statistically significant, unlike those
of the firm birth variables. In the firm deaths
equation, firm births were even found not to affect
subsequent deaths at all, whereas firm deaths were
found to affect future deaths.

From the point of view of regional policy this
result sheds light on the issue of whether to help
new firm formation, or to help existing firms to
survive. According to Armstrong and Taylor
(1993) this dilemma, together with that of whether
to help firms in manufacturing or services, and
that of whether to provide uniform help or to
direct it to enterprise nodes, is currently of par-
ticular significance in creating an effective
regional small firm policy. The result of the
present study implies that there is a rationale in
concentrating regional policy measures on existing
firms, i.e. on preventing firm deaths, rather than
to direct attention to new firm foundation; because
firm deaths have more profound effects than firm
births on subsequent business dynamics at the
subregional level. Of course, this conclusion
ignores the possible differences in costs of policy
measures directed either to incumbents or entrants.
This result only suggests that policy measures
directed towards incumbents are backed up by

those inherent processes at work in the subregional
level.

These results are conditional upon the fact that
the first time difference eliminates the major
economic and demographic characteristics of the
subregions as factors affecting the results. Because
the caveat exists that these characteristics cannot,
in fact be entirely compensated for by our treat-
ment, the results obtained are perhaps more
suggestive than conclusive. This being the case,
further empirical investigation of the dynamic
interrelationships between births and deaths of
firms at regional levelsis called for.
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Notes

1 This presumption can also be justified on grounds of data
availability, for the reasons described below.

2 Holtz-Eakin, Newey and Rosen (1989, p. 419) call this cor-
relation between the lagged dependent variable and the lagged
error term as the simultaneity problem, which is well known
from the conventional literature on time series analysis (see
also Chamberlain, 1983).

3 The use of the GL S corrects the possible heteroskedasticity
of the error terms.

4 See Holtz-Eakin,Newey and Rosen (1988).

5 See Granger (1969).

5 Population Statistics: Justice; and Information Services:
Business Register.

" Degrees of freedom were calculated by subtracting all the
estimated parameters from all the instruments used in the
estimation. For 1993, we had three years of valid instruments
for each variable. Adding the constant, we had seven instru-
ments. For 1992, this number was reduced to five. Because
we had two years to estimate together, there were 12 instru-
mental variables in the estimations. For both years, we esti-
mated 5 parameters (including the constant). Thus the degrees
of freedom were 12 — 10 = 2.
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