Entrepreneur ship and Post-Socialist Growth

Danid Berkowitz and David N. DeJong*
Department of Economics, University of Fittsburgh, Pittsburgh, PA 15260
dmberk@pitt.edu; dejong@pitt.edu

First Version: October 2001
This Revison: October 2003

Abstract

A growing body of nationd-level survey evidence indicates that smdl-scale
entrepreneuria activity has been an important engine of growth in post-socidist
economies. Here we use arich regiona data set to obtain aStatistical characterization of
the relationship between entrepreneurid activity and economic growth within post- Soviet
Russa Russaisausgful laboratory for evauating links between entrepreneurid activity
and growth because of the griking variation ininitia conditions, the adoption of policy
reforms, and entrepreneuria activity observed across its large number of regionsin the
early stages of trandtion. Russa has aso experienced striking regiond variation in
subsequent growth. Conditiond on variationsin initid conditions and policy reform
measures, we find that regiona entrepreneurid activity exhibits a satigticaly and
quantitatively sgnificant relationship with subsequent economic growth.
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1. Introduction

A growing body of netiond-leve survey evidence indicates that entrepreneuria
activity isacritica source of growth in post-sociaist economies. Entrepreneurs operating
smadl businesses have managed to rapidly fill niches thet were ignored under socidismin
indugtries ranging from congtruction, trade, commerce, smal-scae manufacturing and
sarvices. In many post-socidig dities, entrepreneurs have thrived even though thelr plants
and equipment have been poorly protected; their contracts have been poorly enforced;
their taxes have been high and the regulations they face have been burdensome; they have
routinely been forced to make extra-lega paymentsto loca mafias and government
organs for protection; and they have had limited sources of externd finance (Frye and
Shleifer, 1997; Johnson, McMillan and Woodruff, 2002).

The view that entrepreneurid activity is an important engine of growth emerges
from the observation that post-socidist economies that have experienced relatively robust
patterns of entrepreneurial development have tended to enjoy rdatively high rates of
economic growth. For example, synthesizing alarge body of work focusng on the
experiences of Poland, China and Russia, McMillan and Woodruff (2002) conclude that
the robust economic growth enjoyed by Poland and Chinais attributable in large part to
the substantid entrepreneuria development they have experienced, while the economic
stagnation Russia has endured during its trangtion has as aroot source its record of
reatively duggish entrepreneurial development.!

The pogitive experiences of Vietnam and Hungary, contrasting with the negative
experience of Ukraine, provide additiona examples. Economic reformsimplemented in
Vietnam in 1986 led to the rapid resurgence of avirtualy defunct private sector; seven
years later samdl private firms servicing demands for clothing, footwear and manufactures
such as meta- and wood-working accounted for an estimated 29% of national output
(McMillan and Woodruff 1999; Ronnas and Bhargavi 2001). Regarding Hungary, the
relaively well-developed smdl-scale private sector that was in place prior to trangtion
(operating primarily in manufactures, retail and trade) has dso seen a substantia increase
in market share during transition (Webster 1993; Kornai 2000). In both cases, economic

! Evidence on Poland is provided by Dabrowski, Gomulka and Rostowski (2000) and Djankov
and Nenova (2001); evidence on Chinais provided by Qian and Xu (1993) and Che and Qian
(1998); evidence on Russiais provided by Richter and Schaffer (1996) and Broadman (2000).



growth has been robust during trangition. In contragt, the experience of Ukraine mirrors
that of Russa the development of its entrepreneurid sector has been limited, and it has
suffered economic stagnation during transition (World Bank, 1999).

We complement these existing studies here by using arich regiond data set to
obtain adaigtica characterization of the relationship between entrepreneurid activity
and economic growth within post-Soviet Russa  Despite the relatively modest
development of entrepreneurid activity experienced in Russia and the economic
gtagnation it has endured at the aggregate level, Russia provides an excellent laboratory
for econometric andysis because it contains alarge number of regions that exhibited
griking variaion in initid conditions, in the adoption of policy reforms, and in
entrepreneurid activity in the early stages of itstrangtion. It has aso experienced
griking regiond variation in subsequent growth.

The data we analyze cover 70 of Russa's 89 regions. To quantify entrepreneuria
activity, we measure the number of legdly registered smdl private enterprisesin placein
each region as of December 1995 (relative to the regiond population). These enterprises
congs of smdl-scale sart-up firms and private spin-offs from previoudy sate-run
enterprises. Growth is measured as the average annua growth in red per capitaincome
observed between 1993:1V and 1997:1V, and between 1993:1V and 2000:1V (the former
ub-period is andyzed for comparison with results we presented in Berkowitz and
DelJong, 2003, which we discuss below).

In our evauation, we seek to account for factors that may have had ajoint impact
on entrepreneuria activity and growth. We also seek to control for potentia problems
arisng from the possibility that the entrepreneurid activity we measure in part reflects
optimism regarding prospects for subsequent growth. Given these objectives, we
quantify a broad range of initia conditions and policy reform measures, the variables we
use to do so predate our measures of entrepreneurid activity and growth. We then
proceed with a two-stage regression analysis to assess the relationship between
entrepreneurid activity and growth. In the first sage, we assess the extent to which the
initid conditions and policy reform measures hep account for regiond variaion in
entrepreneuria activity. In the second stage, we regress growth on afitted version of
entrepreneurid activity obtained in the first stage along with subsets of the initid



conditions and policy reform measures we have compiled. Our conclusions regarding the
relationship between entrepreneuria activity and growth are based on these second- stage
regressons.

Our resultsindicate the existence of a statisticaly and quartitatively sgnificant
relationship between regiona entrepreneuria activity and subsequent economic growth.
Specificdly, our estimatesindicate that a one-standard- deviation increase in regiond
entrepreneurid activity (reflecting an additiond 1.7 legdly registered enterprises per
1000 inhabitants as of December 1995) is associated with an increasein red economic
growth in the neighborhood of 2.5 annual percentage points over the period 1993:1V —
1997:1V, and 1.5 annua percentage points over the period 1993:1V — 2000:1V. In
addition, we find that two varigbles are particularly important in quantifying regiond
patterns of entrepreneurid activity. Thefirg is educationd attainment (measured as the
share of the regiona population fifteen years old and higher that completed high school
and received at least some post-secondary training). The second is ameasure of pro-
reformist political orientation (measured as the share of the population that voted for pro-
reformist candidates in the December 1993 parliamentary elections). Both variables
exhibit a strong positive relationship with regiond entrepreneurid activity. The
importance of educationa attainment is consstent with results obtained by Earle and
Sakova (1999), who studied household-level determinants of entrepreneurship in post-
socidist economies.

Previous work of ours (Berkowitz and DeJong, 2003) focused on the relationship
between the regiond implementation of policy reforms and subsequent economic growth
within Russa. Measuring growth over a subset of the regions considered here (48 rather
than 70) and over ashorter time horizon (1993:1V —1997:1V), we found a generd pattern
of indirect links between the implementation of policy reforms and growth, with
entrepreneuria activity serving asacritical conduit.  Thisfinding prompted the more
comprehengve andysis of the relationship between regiond patterns of entrepreneuria
activity and economic growth presented here. The broader range of regions we are now
able to study, and the longer time period over which we can measure growth, leaves us
better equipped to characterize this relationship while controlling for potentia problems
arigng from smultangity. We proceed in the next section with a description of our deta



set; we then describe our estimation procedure and present our regression resultsin
Sections 3 and 4; and concludein Section 5.

2. Data Summary

Our data set contains regiona measures of real income growth, entrepreneuria
activity, initid conditions, and initid policy reform messures. By “initid”, we mean
measurements taken as close to the beginning of Russia strangtion period as possible.
Most variables are measured as of 1993; none are measured later than 1994. Our
purpose in compiling initid measurementsis to use them either as ingruments for our
measure of entrepreneurid activity, or as conditioning variables in growth regressions,
thus the importance of obtaining measurements early in the trangtion process.

The data set covers 70 of Russia s 89 regions. Mogt of the excluded regions are
now-autonomous Oblasts, Okrugs and Krais that were part of then-conglomerate regions
early in Russid s trangition process, and thus for whom separate measurements of
“initid” variadbles are unavailable. The war-torn Chechen Republic is dso excluded for
lack of data. The 70 regions covered in our data set represent al eeven of Russia's
geographic territories.

2a. Growth and Entrepreneurship

We measure economic growth by computing the real purchasing power of income
per capitaat three dates (1993:1V, 1997:1V, and 2000:1V), and then computing the
average annua growth rate observed between 1993:1V and 1997:1V, and between
1993:1V and 2000:1V (source: Goskomstat data on monthly nomina household income
and regiond CPIs). We denote these measures as GROWTH.

To measure entrepreneuria activity (denoted as ENT), we use the regiond
registry of smal private enterprises per thousand inhabitants as of December 31, 1995
(source: Goskomdtat Rossii, 1996). These enterprises are comprised primarily of legdly
registered start-ups and smd| spin-offs from former state-owned enterprises that first
began to emerge in the Former Soviet Union during the perestroika reforms in the late
1980s (Adund, 1997). This measure provides an accurate characterization of overal
regiona entrepreneurid activity, Snce as noted in the introduction, the bulk of legd



entrepreneuriad activity in Russa has been concentrated in smal start-ups and spin-offs.
Idedlly, we would work with an earlier measure of this activity to reduce potentia
problems associated with Smultaneity, but accurate and consi stent measures do not exist
prior to thisdate (Adund, 1997). Thislack of prior data availability serves asthe
primary mativation for the two- stage estimation procedure we employ in Section 3.

As Table laindicates, Russa has experienced substantid variaion in economic
growth and entrepreneurid activity. Through 1997, the average annua regiona growth
rate was 1.46%, and the standard deviation of was 4.75 percentage points. Average
growth through 2000 fell to —7.31%, with a standard deviation of 3.25 percentage points.
One reason for this gtriking drop is the financid criss Russa suffered in August of 1998.
Regarding ENT, it ranges from alow of 1.71 (enterprises per thousand inhabitants) in the
Kursk Oblast to 16.61 in Moscow; its average is 4.19, and its standard deviation is 2.29.

Moscow is exceptiond both in terms of the entrepreneurid activity it has fostered
and the economic growth it has experienced. Annuaized growth in Moscow through
1997 was an astounding 22.06%, and 3.49% through 2000 (due in large part to the
financid crissof 1998, dl other regionsin the sample had negative growth rates through
2000). Thusin the context of the regresson anayss that follows, Moscow warrants
particular atention as having the potentia to exert undue influence on our results.

Indeed, standard regression-diagnostic measures (e.g., Cook’ s 1997 distance Satistic)
confirm this potentid. We ded with thisissue in the regresson andyssthat followsin
two ways. First, we employ least absolute deviations (LAD) estimators rather than
ordinary least squares (OLS) estimators. Second, we report two sets of results: those
obtained using the full sample of regions; and those obtained given the excluson of
Moscow. With oneimportant exception, the two sets of results turn out to be Smilar
quditatively.?

2b. Initid Conditions
We contral for x initid conditions that summarize regiona population,

industrial and locationa characteristics. Regarding population characteristics, one

% In aprevious version of this paper, we conducted an analysis Smilar to that presented here
which was based entirely on ordinary least squares estimates. We thank Jonathan Temple for
leading us to the anaysis of the present paper.



variable we congder isthe share of the population fifteen years old and higher as of 1994
that completed high school and received at least some post-secondary training (EDU).
This variable was collected in the 1994 Russan household micro-census (Goskomdtat,
1995). Second, we congder theinitia reformist orientation of the population (REF),
which is measured as the share of the population that voted for pro-reformist candidates
in the December 1993 parliamentary dections (source: Clem and Craumer, 1993). Third,
we measure regiond initid standards of living (INITIAL) by computing the average ratio
of money income per capitato the cost of abasket of 25 food goods (using the same
goods and weights for dl goods across al regions) during 1993:1V (source: Goskomstat
data). Because there are driking price differentids for amilar goods within Russia, it is
important to convert initid per capitaincomes to a purchasing-power measure that is
comparable across regions. The purchasing power of per capitamoney incomein terms
of food is an meaningful measure because food purchases accounted for more than half of
household expendituresin the 1990s (Goskomstat 2000, p.167), and we have a uniform
measure of afood basket that covers dl of Russa sregions; 1993:1V marksthe earliest
date for which comprehensive food-basket prices and household money-income data are
avaladle.

We use two variables to quantify initia regiond industriad characteristics. The
first isameasure of initid production potentid (10); the second is a measure of the
regiond importance of the defenseindustry (DEFENSE). The 10 varigble is designed to
measure the profitability of the indudtrid capitd stock in place in each region as of 1985.
To compute it, we multiplied the industry’ s labor share (source: Gaddy, 1996) by its
value added, net of labor cogts (thisis the intermediate shadow- profit rate based on
world-market prices and computed by Senik-Leygonie and Hughes, 1992); we then
summed the resulting products. This measure islimited to industries that produce
tradable goods, and is meant to quantify the competitiveness of aregion’sindustria
structure on world markets prior to trangtion. The oil and gas industries have the highest
vaue added, while food processing has the lowest (in fact, negative) vaue added.
DEFENSE is measured in each region as the number of workers employed in the defense
industry per thousand employed workersin 1985 (source: Gaddy, 1996). As emphasized
by Gaddy (1996), DEFEN SE is a potentidly important conditioning variable since the



defense industry served as a significant attractor of skilled workers, and gave regiona
elites close connections to powerful defense industries it Moscow. Moreover, the defense
industry continues to be an important and relatively stable sector in Russid s otherwise
chaotic industria environment.

Finaly, in order to take into account the potentia impact of location, we measure
the log of aregion’stransport distance from Moscow (LNDIST). Moscow was the mgor
source of commercid, palitica, trangport, culturd, educationd, and financia activity in
the Former Soviet Union, and till continues to command this important status within
Russa Thus, transport distance is a potentidly useful measure of aparticular region’s
access or lack thereof to criticd activity within Russa

As Table laindicates, we generaly observe substantia regiond variation in these
measures of initid conditions. For example, the voting shares quantified under REF
range from 13% (Dagestan) to 61% (St. Petersburg), with amean of 33.3% and standard
deviation of 10.16%. EDU is somewhat exceptiond in thisregard: it isrelatively tightly
dispersed, with a mean of 13.73% and a standard deviation of only 3.69%.

2.3. Initid Policy Implementation

We use two variables to quantify regiond variations in the implementation of
policy reforms early in Russid s economic trangtion: the extent of amall- and large-scae
privatization. As background, the trangition began in January 1992 with the
implementation of rapid price, trade and financid-market liberdization initiatives.
Privatization began in 1993, when the government alocated dl state-owned enterprises to
the property funds operated by the federa government, and the governments located in
Russid s 89 regions (including the primary regiond governments, and the subordinate
loca governmentsin cities, city didtricts, settlements, etc.). Locad governmentstypicaly
ganed control over smal shops and enterprises that operated in trade and retail markets,
and sold off these enterprises for cash in the smdl-scade privatization program. The
federa government obtained control over the larger state enterprises in sectors such as
manufacturing, heavy industry, energy and communications. The federal government was
then ingtructed to work with relevant regiond governments to form a plan consistent with
the dictates of the large-scale privatization program. In asuccessful large-scae



privatization, the federd government and associated regiond governments sold off
ownership shares to ingders at a discount, and then allowed groups of outside investors
to purchase equity in the enterprise usng vouchers. The vouchers were equity clams
that that Russian federal government had issued to its entire popul ation before proceeding
with the privatization.

We measure smdl- and large-scale privatization (SPRIV and LPRIV) using the
number of enterprises privatized by local and federd governmentsin 1993 per thousand
inhabitants in each region (source: Goskomdtat, 1994). These measures exhibit
substantid regiond variation. For example, while the secessionist Republics of
Bashkortostan, Sakha and Tatarstan had no large privatizations in 1993, Magadan,
Tyumen, Ivanovo and Pskov Oblasts rapidly privatized their large State enterprises. As
reported in Table 1a, the (mean, standard deviation) of SPRIV is(0.20, 0.12), and for
LPRIV is(0.05, 0.04).

From atheoretica perspective, the prospective empirica relationship between
privatization, entrepreneurid activity and economic growth isunclear. In ther influentia
book on Russia s reform, Boycko, Shleifer and Vishny (1995) argue that an immediate
and massve privatization of sate-owned enterprises would provide an incertiveto loca
and regiond governments to support market reforms because they would receive
revenues from sdes. Moreover, rapid privatization of large enterprises would make
reform irreversible because politicians would not be able to use these enterprises to
promote their political objectives. Thus rapid privatization would encourage
entrepreneurship because politicians would no longer have an incentive to harass new
small businessesin an effort to protect state enterprises. However, Kornai (1990, 2000)
and Black, Kraakman and Tarassova (2000) argue that the discounted ownership
positions and privileged access made available to ingdersin Russa (workers and
mangers in enterprises undergoing privatization) encouraged politicians and ingdersto
colludein an effort to gain privatization rents. A potentia manifestation of this colluson
isthat locd paliticians would have an incentive to harass smdl-scale entrepreneurs
competing with the large privatized enterprises. Boycko et d. (1995) aso argue that the
efficiency gains from privatization would enhance growth, while Kornai (1990, 2000)



and Black et a. (2000) argue thet insder privatization crestes a corrupt environment that
potentidly inhibits growth.

2.4. Correlation patterns

Table 1b reports correlation patterns measured among the variables we have
compiled. Note that most variables are more weakly correlated with growth measured
through 1999:1V than through 1997:1V, athough since both measures are closdy
correlated (0.769), correlation patternsin generd are Smilar across growth measures.
The strongest patterns of correlation with growth are concentrated among three variables:
entrepreneurid activity, educationa attainment, and reformist voting patterns. These
three variables are aso closaly corrdated with each other (0.5, at least). Thusnot only is
there condderable regiond variation in the measures we have compiled: the variaion is
aso farly sysematic. We now turn to an andysis of conditiona correlation patterns. i.e,

aregresson anayss.

3. Regression Analysis, Stage 1: Accounting for Entrepreneurial Development

In examining the relationship between entrepreneurid development and
subsequent economic growth, thereis clearly aneed to guard againgt problems arising
from potentid smultaneity. Thus our andyssis based on atwo-stage estimation
procedure. What is dightly unusud in this case isthat we have intrindc interest in the
fird stage: factorsthat have influenced entrepreneuria development are of interestin
their ownright.  Thus we begin with a detalled discussion of these factors,

Table 2 presents Six sats of LAD estimates obtained by regressing ENT on the
measures of initia conditions and policy variables described above. Thefirgt three sets
were obtained using the full set of regionsincluded in the sample (Table 2a); the second
three sets were obtained given the exclusion of Moscow from the sample (Table 2b). As
noted above, we consider this excluson due the Moscow’ s potentia to exert undue
influence on our estimates.

For both samples, we obtained three sets of estimates asfollows. Wefirst
regressed ENT on the entire set of explanatory variables. Second, we used a stepwise
procedure to diminate inggnificant variables from the regresson modd, in the spirit of



the genera-to- specific modding strategy advocated, e.g., by Hendry (2000). Beginning
with the fully specified modd, the procedure involves diminating the variable whose
corresponding t satistic (associated with the null hypothesis of a zero regression
coefficient) has the largest p value, so long as this vaue exceeds 0.2, and continuing this
process until the remaining set of variables have p vaues no greater than 0.2. Findly, we
regressed ENT only on EDU and REF, the two variables with which it is most closdy
correlated.

We condder these latter sets of estimates for two reasons. First, we wish to guard
againg the posshility of over-fitting ENT in our fird-stage regression.  Second, we lack
clear a priori grounds for imposing the exclusion restrictions needed to conduct second-
dtage regressons for any of the variables that serve as potentia indruments in the first
dage. Thuswe have an interest in obtaining fitted values of ENT in the first stage using
asmall subset of available variables®

Congder firg the full-sample results presented in Table 2a. Using the full st of
variables, no variable other than EDU and REF is esimated as Satidticaly sgnificant a
even the 30% levd. In contrast, EDU and REF are significant both Satigticaly (at the
1% and 5% levels, respectively) and quantitatively. Regarding quantitative sgnificance,
aone-standard-deviation increase in EDU (REF) trandates into an additiona 1.46 (0.83)
new small private enterprises per 1000 regiond inhabitants. Under the stepwise
regresson, INITIAL and IO enter in as Satigticaly significant (5% level). However, note
from the fina regresson that diminating these additiond variables resultsin a reduction
in the pseudo-R? statistic of only 0.02 (from 0.30 to 0.28). Thus EDU and REF are
clearly important in accounting for regional patterns of entrepreneurid activity, while the
margind explanatory power of the remaining varigblesis minimd.

A smilar pattern of results is obtained when Maoscow is excluded from the sample
(Table 2b). Once again, only EDU and REF are estimated as didicdly sgnificant in
the regresson involving the full set of variables (at the 10% and 1% levels, respectively).
Under the stepwise regression, INITIAL and 10 once again enter in as Sgnificant, and in
thiscase LNDIST and LPRIV do so aswell. Findly, diminating dl variables other than

® We note in passing that unlike in many analyses involving instrumental variables, we do not
face problems associated with weak instruments here (recall, e.g., the strong correlation patterns
reported in Table 1b).
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EDU and REF resultsin a somewhat grester decline in the pseudo-R? statistic (0.06 in
this case, from 0.28 to 0.22). However, it remains the case that EDU and REF are most
important in accounting for regiona patterns of entrepreneurid activity. The most
sgnificant implication of excluding Moscow from the sample regards the quantitetive-
sgnificance measure obtained for EDU, which dropsto 0.41 (from 1.46) using the full
st of variables, and to 0.75 (from 1.17) using only EDU and REF.

Given these results, and our interest in keeping the set of firg-stage indruments
small, we proceed to the second-stage growth analyss using fitted vaues of ENT
(ENTHAT, heresfter) associated with the restricted regressions involving only EDU and
REF. However, results obtained in thisway closdy match those obtained using broader
sets of ingruments.

4. Regression Analysis, Stage 2: Accounting for Growth

As noted, our analysis of the relationship between entrepreneuria development
and growth is based on two measures of regiona growth: that observed between 1993:1V
and 1997:1V; and that observed between 1993:1V and 2000:1V. In part, we consider the
former measure to illustrate how our 70-region andys's compares with our previous 48-
region anayss (Berkowitz and DeJong, 2003). Also, we are interested in learning
whether the relaionship between smdl private enterprise formation and growth has
changed appreciably over time.

There are 16 sats of estimates to report, eight for each growth measure. Table 3
reports results for growth measured through 1997:1V; Table 4 reports results for growth
measured through 2000:1V. The“a’ versons of each table report full-sample results; the
“b’ versons report results obtained given the exclusion of Moscow. Then there are four
sets of resultsin each version of each table: two sets of results obtained given the
excluson of REF from the growth regresson for the purpose of identification; and two
sets obtained given the exclusion of EDU for the purpose of identification. In each case,
thefirg set of resultsis based on the incluson of the full st of remaining potentid
explanatory variables as regressors, and the second set is based on a stepwise regression
(using the dgorithm described in Section 2). Again, al reported estimates were obtained

using LAD regressons.
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Congder firgt Table 3a growth measured through 1997:1V, full sample. Using dl
available variables besdes REF as explanatory variables, three variables enter
ggnificantly in the regresson: DEFENSE (5% leve); LNDIST (10% leve); and
ENTHAT (5%). Under the stepwise regression, LNDIST drops out of the regression, in
favor of INITIAL and 0. The quantitetive significance of these variables is subgtantid.
A one-standard-deviation increase in ENTHAT corresponds with an increase in growth
of 2.49 annua percentage points; the figuresfor INITIAL, 10 and DEFENSE are 0.97,
1.11, and 0.87.

Remaining in Table 3a, the excluson of EDU rather than REF for the purpose of
identification yields an important difference in the regresson involving dl available
varigbles ENTHAT becomes satidticaly inggnificant (its p vaue is 0.35 in this case).
However, this difference disgppears in the stepwise regression. In fact, the sepwise
regression turns out to be identical, as the same set of variables ends up surviving the
sdection dgorithm in both cases. The senstivity of the Sgnificance of ENTHAT to the
exclusons imposed under the stepwise regression seems to reflect severd factors,
including the considerable degree of corrdation observed among many of the explanatory
variables, and the large number of totd available explanatory varigbles rdative to sample
gze. But given the low margind explanatory power of the excluded variables (the
reduction in pseudo- R?s their exclusion entailsis 0.02 in this case, from 0.24 to 0.22), the
regtrictions imposed under the stepwise agorithm seem defensible.

The impact on these results of dropping Moscow isindicated in Table 3b.
Rdative to the results of Table 3a, there are three notable differences for the case in
which REF isthe excluded variable: LPRIV now enters sgnificantly in the regresson
involving al variables (10%); LPRIV and LNDIST now survive the slepwise selection
agorithm; and the quantitative sgnificance of ENTHAT is reduced releive to the full-
sample estimate (in the stepwise regression, the reduction is from 2.49 down to 1.64
annua percentage points). For the case in which EDU isthe excluded variable, these
same three differences are evident in the regression involving the full set of variables.

And once again, the exchange of EDU for REF as the excluded variable has no impact on
the stepwise regressions, as the same set of variables survive the sdection dgorithmin

ather case. Thuswhile Moscow exerts consderable influence on inferences regarding
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the quantitative significance of entrepreneuria development using growth measured
through 1997:1V, the quantitetive Sgnificance of this variable remains readily apparent
given Moscow’ s excluson.

We now turn to the results obtained in measuring growth through 2000:1V. In
Table 4a (full sample), note that using either REF or EDU as the excluded variable, when
al remaining variables are used as explanatory variables, none enter gnificantly a even
the 20% level. However, two variables survive the stepwise dimination agorithm: 10
(with p value 0.129) and ENTHAT (with p vaue 0.028). The quantitative significance of
ENTHAT is 1.46 annud percentage points. lower by roughly afull percentage point
relative to growth measured through 1997:1V, but substantia nevertheless. Once again,
the sengtivity of the Sgnificance of ENTHAT to the exclusons imposed under the
stepwise regression seems to reflect factors such as the considerable degree of correlation
observed among many of the explanatory variables, and the large number of tota
available explanatory varigbles rdlative to sample size.

The excluson of Moscow from the sample (Table 4b) produces the sngle
ingtance in which we find that results are sengtive to whether we use REF or EDU asthe
excluded variable. In the stepwise regressons, given theinitid excluson of REF, 10 and
ENTHAT end up surviving the eimination agorithm, just as was the case given the
incluson of Moscow.  Interestingly, the quantitative significance of ENTHAT isactudly
higher in this case: 2.16 annud percentage points, up from 1.46. However, given the
initid excluson of EDU, ENTHAT is diminated as a regressor, being displaced by REF.
Thislast result is clearly a manifestation of the close correlation observed between ENT
and REF (0.57), and lends a cautionary note to our overdl findings. Taken asawhole,
however, the results of our anayss provide further indication of the critica role played

by entrepreneuria activity in the development process in post- socidist economies.

5. Conclusion

Exploiting the rich regiond variation in entrepreneurid activity and initid
conditions that existed within Russa early initstrangtion, in addition to the regiona
variation in subsequent growth it has redized, we have found a gatigticaly and
quantitatively sgnificant relationship between entrepreneurid activity and growth. This

13



intra- nationa evidence thus complements evidence of the importance of entrepreneurid
activity for growth that has emerged from international comparisons of trangtiona
economies. The fact that we observe such astrong satigtica relationship in thiscaseis
particularly noteworthy given Russa's rdatively poor showing in these international

comparisons.
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Table 1a: Summary Statistics

Standard
Vaiable Timing Average Median Deviation Minimum Maximum
1993:1V- 0 o 0 9190 o
Growth 1997V 1.46% 1.54% 4.75% 8.18% 22.06%
1993IV- | - ano ] 0 a0
Growth 200011V 7.31% 7.70% 3.25% 14.63% 3.49%
Small Private | Dec. 31,
Enterprises 1905 419 3.87 2.29 171 16.61
Education 1994 1373% | 12.70% 3.69% 9.20% 33.40%
Initia )
19931V 8.80 8.11 2.64 3.29 19.57
Income
Reformist Dec, 33.30% 32.40% 10.16% 13.00% 61.00%
Voting 1993
10 1985 511 7.19 14.45 -71.74 42.30
Defense 1985 023 0.22 013 0.00 057
Distance from 7.04 7.07 137 0.00 9.37
Moscow (In)
Large-Scale
Privatization 1993 0.05 0.05 0.04 0.00 0.16
Smdl-Scde
Privatization 1993 0.20 0.20 0.12 0.00 0.78
Table 1b: Correlation Matrix
Growth: | Growth: [ Smadl Edu Init Ref. 10 Def Dist Smdl Large
93-97 93-2000 | Ents Inc | Voting Priv
Growth: 1.000
93-97
Growth: 0.769 1.000
93-2000
Smal- 0.536 0.397 1.000
Ents
Education 0.492 0.415 0.760 1.000
Initial 0.334 0.168 0.343 0.156 1.000
Income
Reformist 0.496 0.378 0.567 0.506 0.207 1.000
Voting
10 0.214 0.241 -0.109 | -0.144 | 04182 | 0.0289 | 1.000
Defense 0.185 0.086 0004 [ 0080 | -0.076 | -0.061 | 0.086 1.000
Dist from -0.215 -0.170 -0.258 | -0.246 | -0.040 | -0.003 | -0.237 | -0.163 | 1.000
M oscow
(In)
Large- 0.021 -0.116 0.118 0.043 0143 | -0.040 | 0.042 | -0.049 | -0.034 | 1.000
Priv
Smdl- -0.076 -0.1%4 -0.046 | -0.107 | 0.070 0.068 | -0.109 | -0.033 [ 0.156 0.360 1.000
Priv
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Table 2a: First-Stage Estimates, Full Data Set
Dependent Variable: Small-Enterprise Formation
Specification (@) 2 3
Initid Income 0.125 0.129
s 0128 se 0.052 X
p: 0335 p: 0.016
gs 0.330 gs 0.342
[0] -0.014 -0.017
s 0.021 se: 0.006 X
p: 0492 p: 0.012
gs. -0.206 gs -0.239
Defense -0.114
se 2.652 X X
p: 0.966
gs -0.015
Digtance (log) -0.205
se -0.205 X X
p: 0448
gs -0.282
Education 0.395 0.230 0.317
se: 0.112 se: 0.042 se: 0.060
p: 0.001 p: 0.000 p: 0.000
gs 1.460 gs 0.850 gs 1171
Large-Scale 4.360
Privatization se 10.222 X X
p: 0671
gs 0.158
Smdl-Scale 0.488
Privatization se 3.166 X X
p: 0.878
gs 0.057
Reformist Voting 0.081 0.076 0.075
se: 0.040 s= 0.015 s 0.022
p: 0.040 p: 0.000 p: 0.001
gs: 0.825 gs 0.772 gs 0.761
Pseudo R*: 0.319 0.298 0.279
P values for Ftests of exclusons
Compared to unrestricted specification 0.929 0.895
@
Compared to restricted specification 0.006
2

Notes: Each cell reports point estimates, then, se (standard error), p (p value) and gs (quantitative
significance). The constant term has been estimated but is not reported.
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Table 2b: First-Stage Estimates, M oscow excluded from

Data Set
Dependent Variable: Small-Enter prise For mation
Specification @ 2 3
Initid Income 0.074 0.108
s 0.072 s 0.055 X
p: 0.313 p: 0.054
gs 0.190 gs 0.279
10 -0.014 -0.013
s20.013 se: 0.010 X
p: 0.283 p: 0.182
gs -0.208 | gs -0.192
Defense 0.009
s 1.390 X X
p: 0.995
gs 0.001
Distance (log) 0.244 0.246
= 0.182 se: 0.133 X
p: 0.185 p: 0.069
gs 0.265 gs 0.267
Education 0.143 0.163 0.264
se 0.076 se 0.055 se 0.067
p: 0.065 p: 0.004 p: 0.000
gs 0.405 gs 0.463 gs 0.750
Large-Scale 6.186 7.563
Privatization se: 5.386 se 3.781 X
p: 0.255 p: 0.050
gs 0.225 gs 0.275
Smdl-Scale 0.768
Privatization se 1.552 X X
p: 0.662
gs 0.090
Reformist Voting 0.069 0.074 0.077
s= 0.020 se: 0.016 s= 0.019
p: 0.001 p: 0.000 p: 0.000
gs 0.670 gs 0.719 gs 0.746
Pseudo R*: 0.290 0.283 0.225
P values for Ftests of exclusons
Compared to unrestricted 0.885 0.227
specification (1)
Compared to restricted 0.005
specification (2)
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Table 3a: Second-Stage Estimates, Full Data Set
Dependent Variable: Growth 93:1V-97:1V

Specification @) | @) €) | [
Identification Reformist voting is excluded Education is excluded
Strategy
Initid Income 0.219 0.367 0.219 0.367
s« 0171 s 0.183 % 0.171 s 0.183
p: 0.205 p: 0.050 p: 0.205 p: 0.050
gs 0.580 gs. 0.969 gs. 0.580 gs 0.969
e} 0.045 0.077 0.045 0.077
s= 0.039 se 0.037 se: 0.039 se: 0.037
p: 0.249 p: 0.045 p: 0.249 p: 0.045
gs: 0.652 gs 1.108 gs: 0.652 gs 1.108
Defense 10.037 6.740 10.037 6.740
s 4.022 s« 4.120 s 4.022 s 4.120
p: 0.015 p: 0.107 p: 0.015 p: 0.107
gs 1.298 gs 0.872 gs: gs 0.872
Distance (log) 0.776 0.776
s 0413 X se: 0413 X
p: 0.065 p: 0.065
gs 1.067 gs 1.067
Education -0.347
s 0.382 X
p: 0.367
gs -1.283
Large-Scale 18.966 18.966
Privatization se: 14.026 X se: 14.026 X
p: 0.181 p: 0.181
gs 0.689 gs 0.689
Smdl-Scale -4.045 -4.045
Privatization se 3.945 X se 3.945 X
p: 0.309 p: 0.309
gs -0.475 gs -0.475
Reformist Voting 0.082
se: 0.090 X
p: 0.367
gs
Smdll Enterprises 1.628 1474 0.532 1474
(Fitted) s 0.808 s 0.334 se: 0.569 s 0.334
p: 0.048 p: 0.000 p: 0.354 p: 0.000
gs 2.748 gs 2489 gs 0.898 gs 2.489
Pseudo R™: 0.243 0.222 0.243 0.222
P values for ~tests of exclusions
P-values for Ftests | Specification (2) compared to (1) Specification (4) compared to (3)
0.182 0.182
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Table 3b: Second-Stage Estimates, M oscow is Excluded from Data Set
Dependent Variable: Growth 93:1V-97:1V

Specification @) | 2 €) | @)
Identification Reformist voting is excluded Education is excluded
Strategy
Initid Income 0.204 0.253 0.204 0.253
se: 0.139 s 0.171 se: 0.139 se 0.171
p: 0.147 p: 0.145 p: 0.147 p: 0.145
gs: 0.527 gs: 0.651 gs 0.527 gs: 0.651
1O 0.036 0.058 0.036 0.058
se: 0.030 se 0.033 se: 0.030 se 0.033
p: 0.241 p: 0.080 p: 0.241 p: 0.080
gs. 0522 gs 0.843 gs 0.522 gs 0.843
Defense 9.766 11.861 9.766 11.861
se: 3.185 s 3.644 se 3.185 se 3.644
p: 0.003 p: 0.002 p: 0.003 p: 0.002
gs 1.272 gs 1.545 gs 1.272 gs 1.545
Distance (log) 0.940 0.744 0.940 0.744
s 0411 se 0.456 se: 0411 se 0.456
p: 0.026 p: 0.108 p: 0.026 p: 0.108
gs. 1.020 gs. 0.807 gs 1.020 gs 0.807
Education -0.287
se: 0.286 X X
p: 0.319
gs -0.817
Large-Scale 18.965 17.819 18.965 17.819
Privatization s 11.078 se 12.127 s 11.078 s 12,127
p: 0.092 p: 0.147 p: 0.092 p: 0.147
gs. 0.690 gs 0.649 gs: 0.690 gs 0.649
Smal-Scale -4.754 -4.754
Privatization s 3.041 X se 3.041 X
p: 0.123 p: 0.123
gs -0.558 gs -0.558
Reformist Voting 0.084
se 0.083 X
p: 0.319
gs 0.812
Small Enterprises 1.653 1.070 0.564 1.070
(Fitted) s 0.643 s 0.290 se: 0.549 se: 0.290
p: 0.013 p: 0.000 p: 0.308 p: 0.000
gs 2.527 gs 1.636 gs 0.863 gs 1.636
Pseudo R*: 0.257 0.240 0.257 0.240
P values for Ftests of exclusions
P-values for Ftests | Specification (2) compared to (1) Specification (4) compared to (3)
0.271 0.271
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Table 4a: Second-Stage Estimates, Full Data Set
Dependent Variable: Growth 93:1V-2000:1V

Specification @ | 2 ©) | 4
Identification Reformist voting is excluded Education is excluded
Strategy
Initial Income 0.194 0.194
se 0410 X s 0410 X
p: 0.639 p: 0.639
gs 0511 gs 0511
o) 0.061 0.062 0.061 0.062
s 0.067 se: 0.040 se: 0.067 se: 0.040
p: 0.367 p: 0.129 p: 0.367 p: 0.129
gs 0.875 gs 0.896 gs 0.875 gs 0.896
Defense 2.304 2.304
s 8.321 X s 8321 X
p: 0.783 p: 0.783
gs. 0.298 gs: 0.298
Distance (log) -0.076 -0.076
se 0.712 X se: 0.712 X
p: 0.916 p: 0.916
gs -0.104 gs -0.104
Education 0.197
se 0.809 X
p: 0.809
gs. 0.727
Large-Scale -22.878 -22.878
Privatization se: 31.593 X se: 31.593 X
p: 0472 p: 0.472
gs -0.831 gs -0.831
Smdl-Scale -0.798 -0.798
Privatization se 8.275 X se 8.275 X
p: 0.923 p: 0.923
gs -0.094 gs -0.094
Reformist Voting -0.046
se: 0.191 X
p: 0.809
as
Small Enterprises 0.562 0.863 1.183 0.863
(fitted) s 1.753 s 0.3834 se 0.988 s 0.3834
p: 0.749 p: 0.028 p: 0.236 p: 0.028
gs 0.949 gs 1.456 gs 1.997 gs 1.456
Pseudo R™: 0.127 0.104 0.127 0.104
P values for ~tests of exclusions
P-values for Ftests | Specification (2) compared to (1) Specification (4) compared to (3)
0.984
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Table 4b: Second-Stage Estimates, M oscow is Excluded
Dependent Variable: Growth 93:1V-2000:1V

Specification @) | @) €) | [
Identification Reformist voting is excluded Education is excluded
Strategy
Initid Income -0.165 -0.165
s 0.353 X s 0.353 X
p: 0.642 p: 0.642
gs -0.426 gs -0.426
e} 0.056 0.063 0.056 0.059
se: 0.048 se: 0.037 se 0.048 se: 0.030
p: 0.254 p: 0.09 p: 0.254 p: 0.056
gs 0.808 gs 0.870 gs. 0.808 gs. 0963
Defense 3.024 3.024
s 6.798 X s« 6.798 X
p: 0.658 p: 0.658
gs 0.3%4 gs 0.394
Distance (log) 0.455 0.455
s 0.871 X se 0.871
p: 0.603 p: 0.603
gs 0494 gs 0494
Education -0.390
s 0.576 X
p: 0.501
gs -1.110
Large-Scale 12.679 12,679
Privatization se: 27.600 X se 27.600 X
p: 0.648 p: 0.648
gs 0.462 gs 0.462
Smdl-Scale -4.872 -4.872
Privatization % 6.619 X % 6.619 X
p: 0.465 p: 0.465
gs -0.572 gs -0.572
Reformist Voting 0.114 0.129
se 0.168 se: 0.058
p: 0.501 p: 0.029
gs. 1.103 gs 0.835
Small Enterprises 1.625 0.968 0.146
(Fitted) s 1.275 s 0432 s 1.165 X
p: 0.207 p: 0.028 p: 0.900
gs 2484 gs 2.161 gs 0.224
Pseudo R™: 0.110 0.068 0.110 0.072

P values for Ftests of exclusons

P-values for Ftests

Specification (2) compared to (1)

Specification (4) compared to (3)

0.003

0.955
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