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Knowledge Based Restructuring in Transition Econones

- The Role of Business Environment, Competition and ICT

| Introduction

Over the last decade thousands of enterprises in transdgiantries have faced radical
changes in their political and economic environment. At theeséme, information and
communications technology become all-pervasive, making issenéal infrastructure of the
economy. On a firm level, advances in information and commumicséechnologies have
made environment dynamic and vibrant more than ever, changgahorganizations carry
out day-to-day operations, making inevitable the use ofnietgo interact with clients and
suppliers and information systems for decision support aatkgic planning.

Some of the former state enterprises have responded tergied| implementing both
large and small innovations in work processes, business aatjaniz supply chain
management or introducing software applications, while insttlee time a number of new
enterprises have entered markets. These improvements anchtnms, dogether with new
ownership structure yielded considerable productivity inereasl improved competitiveness
at the world markets. On the other hand many companiesreandependent on subsidies,
protected from competition or stayed under hostile businessement, delaying decision

to change. This has brought considerable variation in the elégravhich economies and
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enterprises have reallocated their resources, restrdcther business and successfully
applied available technological improvements.

With restructuring more successful in some countries thatherg the issue that comes
up is to what extent such divergence relates to policregntives and conditions. Does
success with reforms sought to increase competitidmaren firms’ budget constraints or to
improve business environment alleviates the need for devel@dedhfrastructure, or ICT
representsine qua noror the second stage of restructuring in transition ecorgimie

The structure of the paper is as follows. In section 2immduce the concept of
knowledge based restructuring. In section 3 we use the redulte BEEPS Il survey to
pursue the question of the determinants of knowledge basedctastrg. In section 4 we
discuss the modeling strategy and empirical specificati@widd 5 presents our results and

section 6 summarizes conclusions.

Il Determinants of a Knowledge Based Restructuring — An Old Carept

With a New Relevance

As noted by Roland (2000) the notion of enterprise restructugng rather vague
concept. Aghion and Schankerman (1999) define the very natureswiiaturing as the
process undertaken by enterprises in order to adapt behavithattnecessary for survival
and success in a market economy. Grosfeld and Roland (1997)irtencuced useful
distinction between defensive and strategic restructuring. Whilesleéerestructuring means
taking measures to reduce costs and scale down unprofitahiiies, strategic restructuring
refers to the objective of innovation and investment necessargnhance enterprise
performance.

Djankov and Murrell (2002) surveyed the empirical literature dedtified two groups
of measures of restructuring) measures based on enterprise decisiomfianges in the
structure of corporate governance and management; renovafidiagtories; investment
rates; introduction of new products, computerization of tleewatting functionj) measures
based on enterprise performaneegroductivity (total factor productivity levels or grdwt
rate), labour productivity level or growth; profits; sal@srevenue. Consequently, any of
these measures can be used as a left-hand side variableveiowe can have a measure
based on enterprise decisions as an explanatory variable aadsarmbased on enterprise

performance as a dependent variable.



A number of studiédsanalyzed various determinants of restructuring: ownership, produc
market competition, role of managers, soft-budgets and hbrosdétutional changes
(business environment or institutional infrastructure).

In our paper because of endogeneity issues related to pmti@iizve will try not to
differentiate state-owned and privatized firms (privaioraimproves the performance, but
better firms are more likely to be selected for praatton). Thus, using only the distinction
between old firms and new entrants (no state-owned predecésameful because it is
unambiguously exogenous. Generally, papers in the transitiematlite on restructuring
generate different results on the effect of changewinershipon sales growth or strategic
restructuring (see Djankov and Murell, (2002)). One possible ey ownership affects
sales or productivity growth is through strategic restrirmjuas shown in Carlin, Fries,
Schaffer and Seabright (2001).

As noted by Carlin, Fries, Schaffer and Seabright (2003}hé theoretical literature,
there are models that suggest that nammpetitionis good for innovation and others that
highlight a hump-shaped relationship, in which a moderate defjreempetition is better
than either monopoly or intense competitiddsing new data set we will re-examine the role
of the competitive pressure, coming both from domestic amtnational competition. We
would expect this to be the best incentive to improving enterpns corporate management,
encouraging innovation and spurring economic growth. Howeweng £ompetition related
explanatory variables raise the issue of endogeneity,hegqumber of competitors or firm’'s
market share may be endogenous to the performance (the gacesalgo from performance
to structure i.e. the successful performance of a firm shthpe the market structure).
However, in our paper we assume that in the second phasmsition the endogeneity is
still a less of a problem than in established market econ@ndethat

Recently, the attention has been drawn to the importanceneofwell-established
regulatory and institutional framework. There is a growlitgrature that the business
environment has a considerable impact on economic performémstéutional infrastructure
or business environmentomprises a range of factors associated with the fumictjoof the
state— from the corruption and organized crime, macroecenadngstability and non-

transparent tax systems, to the uncertain enforcement of businesstsartcaproperty rights

! Djankov and Murrell (2000) surveyed over one heddstudies using the statistical technique of
meta-analysis to synthesize the empirical resulssng the BEEPS 1 data, Carlin, Fries, Schaffer and
Seabright (2001) and (2003) analyzed the impagesformance of ownership, soft budget constraints,
the general business environment and a range aduresaof the intensity of competition as perceived
by a firm; Aghion, Carlin and Schaffer (2002) fallmg the same approach analyzed the
complementarities between hard budget constrashtampetition.

2 For a review of the theoretical and empirical rlitere on the link between competition and
performance see Carlin, Fries, Schaffer and Seatb(®2001) and (2003) and Aghion, Carlin and
Schaffer (2002).

% see Hellman and Schankerman (2000), Brunetti. ¢1897)



due to inefficient judiciary system. Again, we are facing the proldf endogeneity - we may
think that business environment influence through restructuring oforpance, (but
performance can also influence restructuring)

In addition to these “standard” determinants, we investigh& role of thelCT
infrastructure.* The motivation comes from the impressive changes in teedeade and
the widespread reach of information and communications netwibrdds create great
opportunities for transition countries. Although the rapid pragries ICTs completely
changes information structurend economic activities, as well as the acquisition and
dissemination of knowledge, it takes time to develop nevstfategies and infrastructure
within enterprise — starting from the identification of treed, through the phase of learning-
by-doing and improving the efficiency to the phase of complete adoption néth@eas. On
the one hand, former state-owned enterprises might undeveakesmall restructuring,
continuing to serve a limited regional market or they might becomeletsty integrated into
the global economy. On the other hand, new entrants, predomiSamiyg, due to improved
access to information networks and relatively cheap hardware ancdeasy-$oftware, might
implement computerization much faster. In this broader comtiéet the inclusion of new
entrants, ICT based changes are not solely related to niceptoof the strategic restructuring
or innovation. That is why we make conceptual distinction ardhesterm knowledge based
restructuring.

Given the vital role of ICTs, and access to informatiotwneks, we would like to
address the question of whether the poor state of ICT aeressise, represent a major
impediment to knowledge based restructuring. We do not expett é@ch and every
transition country to develop a substantial indigenous ICT ingusthardware (computers,
networking equipment, telecommunications equipment, etc.) eoftware. In that sense,
knowledge based restructuring is an all-inclusive approatherrathan only about
development of the new hi-tech industries or communication-technségices.

For the enterprises under restructuring it is far more itapbito have regular contact
with ICT service providers than to have proximity to I@bducers.

To see whether the level of ICT development really cseate obstacle for successful
restructuring we make use of the available data. As Weise the measure of perceived ICT
impediment, we compare the results from survey with mada wking the ITU data base.
From ITU data for the main phone lines, number of telephone sulyscrihenber of cell

phones, number of PC’s and internet subscribers per 100, we cbri€ifudevelopment

* The role of ICT was rarely used in this contémta study of Georgian firms Djankov and Kreacic
(1998) examined the influence of competition onedsfve (employment cuts) and strategic
restructuring (renovations and computerization).



index from the principal component analysiBhe first principal component explains almost
80 per cent of the variance, and represents good summary meEsypmoxy the level of
problem, we are using BEEPS Il data i.e. the percentagieoffirms stated that the
telecommunications are crating major or moderate impedifoemormal functioning of an
enterprise. There is a clear negative relationship betweetevel of ICT development and
the percentage of firms that state that ICT developnreates problem for the operation and
growth of the business. In what follows, we will be usingp@asure of the quality of ICT
infrastructure perceived by each firm as an explanatariable, rather than attempting to
infer this from macro data as measured by ITU or statisticaiciege As we will see later, the
measure of the ICT infrastructure is actually part of hh@ader measure of the business

environment.
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Interestingly enough, ICT i.e. problems with telecommunioatiare not high on the
agenda of the surveyed companies. From 21 offered impedinteatgercentage of the
companies that claimed that telecommunications comparde tilher obstacles, represent a
major problem, was lowest in Romania (15%), while in PolandBangaria it is only on the
19" place (13% and 16.5% respectively), anll iBHungary. On the average the rank of the
“problems with telecommunications” is about™®lace, far behind the other business

environment problems, such as economic uncertainty, costceaskao finance, corruption,

®> We obtain ICT development index as a weighted ayemof the raw measures (the weights are the
eigenvectors of the first components).



etc. Such low importance that countries attach to thibl@no may draw us to a conclusion
that the availability of ICT services does not represemhajor obstacle for restructuring.
However this causality is not that simple as it seemghé case of Albania one third of the
companies and in the case of Lithuania and Poland more than 13% obrmpanies are

having problems due to relatively low level of ICT development

Innovation in this sense is not defined as the invention or thiel'&/dirst application of
new knowledge but rather as the first use of knowledge rieva context. For developed
countries, possible indicator of the acceleration inctieation of knowledge is the number of
new patents granted each year. However, as noted by Aghiain @002), patenting will be
of much less relevance to firms in a transition economywésave argued, for the enterprise
in transition economy, it is much more relevant to see whétiaé company introduced new
product, adopted ISO standard, or opened a new production line.

One of the difficulties is to make a clear distinction bew&CT as a tool and ICT as a
result of restructuring itself e.qg. computerization af@mting function can be viewed as the
measure of restructuring based on enterprise decisions, baisadseariable that influence on
the enterprise performance. Until now, none of the empisitalies had measured specific
ICT investments and analyses its influence on restructuringPBE2 has improved the range
of data, yet this data source is not particularly suitedttoly ICT based changes within
enterprises.

Finally, a number of papers emphasized the importance ofdifference between
managerial incentives for restructuring (innovation). AltHotlge skilled and adaptive people
will play a crucial role for long-run restructuring, thestructuring literature is focusing more
on the role of managers. Manager’'s human capital and incematigeone of preconditions for
successful restructuring.

We can examine this using the decision to introduce ICT based cimatigeenterprise.
Managers might be unable to respond to new incentives, rierrhaiv well designed — e.g.
manager may not understand the role of ICT change that eate @ompetitive advantage in
the market place, no matter how good incentive schen@nighe other hand manager will
choose not to introduce such change, when the incentive schbatk iBhus, good managers
might not work well under badly structured incentives, ane wiersa. Thus, to a certain
extent, ICT applications in many enterprises in transitrengavernment pulled i.e. they are
related to implementation of necessary regulations (getpngduct to the market,
certification), new accountancy rules, new reporting formsustom procedures rather than
being business pushed ICT applications.

However, instead using only data on manager, we gnaryan capitalusing the percent

of the workforce with the university education level. Weuase that a higher level of human



capital makes “innovation” more probable. Next we turn ta digscription and to empirical

analysis.

1] The Preliminary Data Description

In this paper we use the results of the BEEPS Il — the sdangel cross-country survey
of firms from 27 transition countries. The BEEPS is adalgtaset not only in terms of the
sample size but also in terms of the measures it progioi®st the business environment and
the performance of enterprises. BEEPS Il is covering 6667 firms in 27 iesupitthe region.
Detailed overview of the second round results was presemtBdds and Polanec (2003).
We should note that like any other survey BEEPS is based effaemorted information on
the change in real sales as well as on the kinds of ragingctactivities carried out by the
firms.

The BEEPS is based on the random sampling from the populatiirmsf in each
country, except that minimum quotas were imposed for stateeb¥imas and large firms.
The sectoral composition of the sample was 38 per cent industhy62 per cent services,
reflecting the relative contribution of these two sectorihe region’s GDP. Two-thirds of the
firms surveyed were small (2 to 49 employees), 19 per cerg medium-sized (50 to 249
employees) and 14 per cent were large. Of the firms isdhgple, 69.5 per cent are newly
established private firms, 16.5 per cent are privatizedldnder cent are state-owned. The
survey included approximately 170 or 250 firms from each of the 27 rgesjnivith larger
samples in Poland, Ukraine and Russia (445 firms). From taedample, we omit firms
missing the most basic indicators (industry, size classifie, ownership classification, sales
growth and employment growth etc.) leaving us with a saofi@e341 firms.

The BEEPS shows the relative influence of competition, ostiiye and features of firms’
external business and infrastructural environment on their rasing actions. The
advantage of the BEEPS database is the richness in a ¢t@mnginee range of information on
firm performance, involvement in exporting, product innovattmrsiness practices, business
restructuring reorganisation etc. This allows us to ambrda the issue of innovation or

knowledge based restructuring from the enterprise spetspective.

® The Business Environment and Enterprise Perform&uwvey || (BEEPS Il), was developed jointly
by the World Bank and the European Bank for Recangbn and Development, and examines a wide
range of interactions between firms and the statee first round of the survey BEEPS | was
implemented in 1999 and covered 4104 firms in 26ntwes. The survey is based on face-to-face
interviews with firm managers and owners, BEEP&esigned to generate comparative measurements
in such areas as corruption, state capture, logbyind the quality of the business environmentgctvhi
can then be related to specific firm charactesstind firm performance.
See:http://info.worldbank.org/governance/beeps/fromh ht




We consider the way to measure the country-level fadttas determine the overall
environment for business activity, and which may be importaetméiants of performance.
The first such indicator is the business environment index.

We are constructing the measure that represents the busin@ssiraent based on
perception of the quality of the general business environmexdpdRds are obviously
subjective and as such are subject to bias duo to the blamingeautienever the company is
performing poorly. We are using question which asked aboutxtieateto which aspects of
the macroeconomic conditions, taxation, functioning of judyci@orruption, etc., create
obstacles for normal functioning of an enterpfigayain, we utilize the principal component
analysis and the raw measures of business environment aegitigs by firms on scale of 1
(major obstacle) to 4 (no obstacle).

Table 2 — Business Environment Index Construction

Component Eigenvalue Difference  Proportion Cumulative
1 3.98 2.78 0.4« 0.44
2 1.19 0.39 0.13 0.57
3 0.81 0.13 0.09 0.66
4 0.67 0.06 0.07 0.74
5 0.62 0.02 0.07 0.81
6 0.60 0.11 0.07 0.87
7 0.49 0.13 0.05 0.93
8 0.35 0.07 0.04 0.97
9 0.29 0.03 1.00

Eigenvectors
Variable 1
tax administration 0.30
customs 0.32
business licensing 0.32
labour regulation 0.29
judiciary 0.36
corruption 0.39
Street crime 0.35
organised crime 0.37
contract violations 0.28

We obtain the index from the first principal component, e®ighted average of the raw
measures (the weights are the eigenvectors of the firspanents). The results of the
principal component analysis are presented in Table 3. Bigfincipal component explains
44 per cent of the variance. That is significantly higher tharother eight components. The
heaviest weight is given to the corruption, followed bydhme, judiciary, etc. As noted by
Carlin, Fries, Schaffer and Seabright (2001) this answer is a stdpebias due to manager’'s

tendency to complain, and to put blame to unfavorable business environment, assarf@xc

" We deliberately leave out the question about élecommunications, as we will construct additional
variable that will describe ICT level of developrmen



the firm’s bad performance. The next step is to normdtieeBE index to lie in the interval
[0,1]. Each component is multiplied with the raw data, and tinided with the sum of the
component scores.

Next table shows the ranking of countries according to theitguzfl the business
environment constructed from the BEEPS 1 and BEEPS 2 @uantries are ranked from
“best” to “worst” on each measure so that those with thddsaudget constraints and the
highest quality business environments are ranked first.

Table 3 Country rankings for business environment variables

BE Index 1999 RANK 1999 BE Index 2002 Rank 2002
Estonia 0.68 1 0.69 7
Hungary 0.66 2 0.74 4
Slovenia 0.64 3 0.76 2
Armenia 0.64 4 0.71 6
Uzbekistan 0.57 5 0.75 3
Slovakia 0.54 6 0.57 16
Poland 0.54 7 0.47 25
Latvia 0.53 8 0.62 13
Czech Republic 0.52 9 0.65 8
Bosnia 0.50 10 0.50 23
Bulgaria 0.49 11 0.58 15
Belarus 0.48 12 0.54 20
Azerbaijan 0.47 13 0.82 1
Croatia 0.45 14 0.64 10
Macedonia 0.43 15 0.55 19
Russia 0.40 16 0.65 9
Ukraine 0.40 17 0.55 18
Kazakhstan 0.39 18 0.72 5
Lithuania 0.39 19 0.63 11
Georgia 0.39 20 0.53 21
Romania 0.35 21 0.53 22
Albania 0.35 22 0.40 26
Kyrgyzstan 0.33 23 0.63 12
Moldova 0.31 24 0.48 24
Tajikistan - - 0.62 14
Yugoslavia - - 0.56 17

To our surprise several CIS countries (Armenia, Azerbaijar), @ highly ranked.
Nevertheless, we have to remember that we should expeciv@asign for the business
environment variable.

Next, using the same procedure, we derive the index of the petd€I¥ Infrastructure
guality. We have obtained this index from questions on how hard ig tmgeected, and on
perception of the quality of the telecommunications and electrfeisya proxy for ICT

infrastructure). Again, answers are obviously subjective and as sushlgect to bias.

8 Reduced BEEPS | data base has 1952 observations.



Table 4 — Infrastructure Impedimenta Index Construdion

Component Eigenvalue Difference ProportionCumulative
1 1.63 0.69 0.5¢ 0.54
2 0.94 0.51 0.31 0.86
3 0.43 0.14 1.00
Eigenvectors
Variable 1
Get connected 0.31
telecommunications 0.66
electricity 0.68

An alternative to this approach would be to study whetherdh®panies that invested in

R&D activities improved their performance. BEEPS Il questiaenallows us to do this and

this important issue remains to be examined.

Finally, we obtain the variable for innovation — in the sensstrattegic restructuring —

was constructed from the first principal component of responsesitgfiestions on whether,

in the previous period, firms had developed a new product line cadgd an existing one,

opened a new plant or obtained new technofogy.

Table 4 Knowledge based Restructuring Index Constrection

Component Eigenvalue Difference  Proportion ~ Cumulative
1 191 1.02 0.4¢ 0.48
2 0.89 0.24 0.22 0.70
3 0.66 0.12 0.16 0.87
4 0.54 0.13 1.00

Eigenvectors
Variable 1
new product 0.56
upgrade 0.55
new technology 0.52
new plant 0.33

The resulting index was scaled from zero (firm did none of these) to faurgfigaged in
all four activities). The results of the principal comporemilysis are presented in Tabl& 3.
The first principal component explains 48 per cent of the varidrtoe.heaviest weight is
given to the development of a new product line, followed by the upgradittie afxisting

product, new technology and opening of a new plant.

® More details about the indices of the various disiens of business environment can be found in
Carlin, Fries, Schaffer and Seabright (2001). Usefierview of Principal Component Analyses was
given in Johnston (1984). All calculations were elmsing the Stata statistical package. Main reteren
for the methodology is Baum, Schaffer and Stillnf2003).

19130 accreditation was deliberately dropped duerteliability of the data compared to the official
ISO figures.
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v Estimation

We are now analysing the impact on restructuring of ownersbfpbudget constraints,
business environment, ICT infrastructure impediments and a nuvhimeeasures related to
the level of competition as perceived by a firm. Like in thevimus part we are using the
large cross-sectional data set (BEEPS IlI). The empisicategy is to pool the observations
from the sample and to estimate performance and strategiactasng equations. This part
makes use of methodology presented in the several papers writ@@arlby, Fries, Schaffer
and Seabright The basic idea is to use cross-country variation in the BEESndarder to
provide instruments for the business environment variable. Theelgsenvironment faced
by firms varies across countries. The interaction betveeemntry dummies and competition
variables is used to provide instruments for the business envinbysoét budget constraints,
etc. faced by the enterprises.

Following the Carlin, Fries, Schaffer and Seabright (CF®®Jjaach, the strategy is to
estimate equations for performance, with the dependent vanegalsured in two ways: first,
by the real growth of sales over the preceding three yaadssecond by the growth of real
labour productivity over the same period. We assume thatsfipaiformance depend on
several types of variable, some of which are evidently endogeaaur®rship, competition
variables, the extent of restructuring activity, the stdtéhe business environment and the

ICT indicators.

PERFORMANCE = ¢+ ;COMPETITION+ , DE_NOVO +X 3+ ,BE+ sHC + 4ICT + u

We not only look at the overall impact of ICT development or competdion
performance, but also investigate the channels through which suchpantimay
work. In particular, we look at the way in which business environmentpeiiinn
and other variables influence aspects of firms’ restructaatiyities, and in the next
step, how these restructuring activities affect performance.

We take strategic restructuring to depend on several variables:

STRREST = ¢+ ;COMPETITION+ ,PRESSURE +3;DE_NOVO +X ,+ 5BE + ¢EDU+ /CT + ¢SBC+u

™ For more details see Carlin, Fries, Schaffer asab8ght (2002) and (2003). As argued in CFSS
papers and in Aghion, Carlin and Schaffer (2002)dbft budget constraint environment faced by firms
varies across countries. Poor performance by aifirone country may be less likely to generate tax
arrears than if it operated in another country. Tteraction of country dummies and competition
variables is used to provide instruments for tHemadget constraint faced by the firm.
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STRREST is the strategic restructuring (or innovation) ade; MARKET
COMPETITION is measured by two components NUMBER OF COMPBRE and
PRICE ELASTICITY (i.e. the effects of 10% price increasBE_NOVO is a dummy
variable for a private firms without a state-owned predecp$3RESSURE, and BE are
variables for market pressure and business environment, tigepeclCT represents a
variable for impediments related to the communication and othesstnicture (higher value
of the index is associated with a lower level of impedimenBY; &presents the percentage
of subsidies and arrears to total sales and u is an ermor Eémally, X represents a set of
controls (size of firm measured by the log of employment (SIZEore firms (EXPORT),
location as measured by a dummy for whether the firm is lddata large city (BIGCITY)
and sector as measured by a dummy for the service sector (SERVICES), etc

The variablesSSTRREST, BE, and IGire constructed using principal components from

responses to various relevant questions as presented in the previioms sec

V Results

We begin by reporting the results of reduced form estimatbf the restructuring and
performance indicators on the exogenous variables.

—  Competition effects are importan©Own-price elasticityshows up as very important in

the restructuring regressions. The indication that competititectef are important
comes from the positive sign on the variable for firms repgrinelastic or weakly

elastic own price elasticity. We find support for impactiméreased competitive

pressurefrom foreign and domestic firms on strategic restructuring.

- New private firmsshow higher levels of restructuring and have significantijhém

sales growth. Newly established firsisow lower productivity growth than established
firms due to the fact that they started from the relatively higlvet & productivity and
due to employing labour faster than their sales have been grofsngopted by CFSS
(2003) there is &survivor bias” — part of the positive relationship between new private
firms and sales growth is related to the fact that soigcessful new companies were
observed i.e. survivors.

—  Exportersrepresent the winners of the transition. Firms that are emrpoltiad in
strategic restructuring, and they reported growth both in prodiyctrid in sales.
These firms saw sales growth 17% and productivity growth 1li@gftehthan others.
Alternatively, the pressure coming from foreign competitors is impodeterminant of
restructuring. Thus, foreign trade liberalization represerty important determinant

of the strategic restructuring.
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Reduced form equations BEEPS Il reveals that developed I€dr sibesn’t represent
sine qua non for strategiestructuring. The sign is negative and highly significant,
bringing us to the preliminary conclusion that during this pegiaeh countries or more
precisely firms that identified availability of ICT as abstacle to its growth were in
position to develop their technology. This is also in accordanoceut previous
conclusion that availability of ICT services does not repriesemajor obstacle for
restructuring at this stage of development in most of theiti@nsountries. The share
of those with the university degree doesn’t represent signifideterminant of any of
the variables under investigation.

Size (log employment) is positively related both to the restructuring @ndhe
performance measured by sales groBe#rvice sectois lagging in all areas. The effect
of the initial over-manning of manufacturing firms still hasiied up. One difference
compared to the results from the BEEPS | is that smaltexscand rural areas are

catching up. Finallycountry fixed effectare highly significant i.e. the F-test of fixed

effects confirms the joint significance of country effects.
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REDUCED FORM ESTIMATES OF DETERMINANTS OF RESTRUCTU RING AND PERFORMANCE

STRATEGIC | o\ esrowTH | PRODUCTIVITY
GROWTH
* significant at 10% level ; ** at 5% level; *** at 1% lele ((:(s)i:ﬁ) c((;eeff) C(‘fg:)
NUMBER OF COMPETITIORS (0 IS OMMITED)
1TO3 -0.005 0.026 -0.022
(0.193) (0.048 0.083
MORETHAN3 -0.222 -0.017 -0.035
(0.190) (0.047 0.082
ELASTICITY (OMMITED COMPLETELY ELASTIC)
VERY ELASTIC 0.130 bl 0.027 * 0.017
(0.061) (0.015 0.026
SLIGHTLY ELASTIC 0.277 rkk 0.047 rkk 0.013
(0.054) (0.013 0.023
INELASTIC 0.320 rkk 0.068 rkk 0.033
(0.062) (0.015 0.027
PRESSURE - DOMESTIC COMPETITION 0.072 ok -0.012 *x -0.009
(0.025) (0.006 0.011
PRESSURE - FOREIGN COMPETITION 0.103 ok 0.009 * -0.001
(0.021) (0.005 0.009
PRESSURE - CUSTOMERS 0.092 Fkk 0.009 -0.006
(0.025) (0.006 0.0107
ORIGIN (OMMITED STATE AND PRIVATIZED)
DE_NOVO 0.282 rkk 0.051 rkk -0.209 Fkk
(0.052) (0.013 0.020
LOGEMP (SIZE) 0.140 o 0.015 Hox (OMMITED)
(0.015) 0.004
ICT INFRASTRUCTURE AVAILABILITY -0.145 rkk 0.016 * -0.007
(0.036) 0.009 0.016
EXPORT 0.311 *kk 0.168 Fokk 0.133 il
(0.052) 0.013 0.022
SERVICES -0.420 rkk -0.017 -0.035 *
(0.046) 0.011 0.019
BIGCITY 0.022 -0.010 0.000
(0.050) 0.012 0.021
CONSTANT 0.648 *kk -0.243 Fokk 0.027
(0.240) 0.059 0.100
SHARE OF UNIVERSITY EDUCATED WORKERS 0.001 0.000 0.000
(0.001) 0.000 0.000
R2
WITHIN 0.150 0.106 0.057
BETWEEN 0.012 0.472 0.012
OVERALL 0.141 0.115 0.054
TEST OF SIGNIFICANCE OF FIXED EFFECTS
F(25, 3400) 7.24 4.66 3.63
p-value 0.000 0.000 0.000

Number of observations = 3441
Source: BEEPS 2

14




Next we turn to the determinants of knowledge based restructuring anthmsente after

including the effects of the endogenous variables.

SALES GROWTH GMM 2SLS
*=significant at 10% level ; **=significant at 5%Vel; coeff. coeff.
***=gignificant at 1% level (s.e.) (s.e.)
NUMBER OF COMPETITIORS (0 IS OMMITED)
1TO3 0.000 0.030
(0.042) 0.045
MORETHAN3 -0.031 -0.028
(0.041) 0.044
ELASTICITY (OMMITED VERY ELASTIC)
ELASTIC 0.005 0.006
(0.006) 0.006
SLIGHTLY ELASTIC 0.048 ik 0.058 ok
(0.013) 0.015
INELASTIC 0.062 el 0.056 ok
(0.012) 0.015
ORIGIN (OMMITED STATE AND PRIVATIZED)
DE_NOVO 0.059 el 0.083 ok
(0.016) 0.019
LOGEMP (SIZE) 0.025 ok 0.030 ok
(0.004) 0.005
ICT INFRASTRUCTURE AVAILABILITY 0.038 ok 0.033 *
(0.014) 0.018
SERVICES -0.008 -0.033 b
(0.013) 0.016
BIGCITY -0.013 -0.007
(0.012) 0.013
STRATEGIC RESTRUCTURING 0.039 ki 0.004
(0.016) 0.023
BE -0.009 0.003
(0.018) 0.026
TOTAL SUBSIDIES 0.001 0.003
0.002 0.003
CONSTANT -0.297 ok -0.288 ik
0.070
Hansen J statistic (overidentification test of all
Robust standard errors instruments): 53.052

Number of observations = 3441

2(47) p=0.2526

Tests of instrument relevance in first-stage regresions: Shea

VARIABLE Partial B Partial B F(50,3380) p-value
STRATEGIC RESTRUCTURING 0.0211 0.0279 1.94 0.0001
BE 0.0313 0.0384 2.7 0
TOTAL SUBSIDIES 0.0276 0.0303 211 0
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STRATEGIC RESTRUCTURING 2SLS GMM
*=significant at 10% level ; **=significant at 5%Vel; ***=significant at 1% level coeff. coeff.
(s.e.) (s.e)
NUMBER OF COMPETITIORS (0 IS OMMITED)
1TO3 0.210 0.197
0.258 0.251
MORETHAN3 -0.014 -0.027
0.257 0.251
ELASTICITY (OMMITED VERY ELASTIC)
ELASTIC 0.015 * 0.015
0.019 0.018
SLIGHTLY ELASTIC 0.244  *** 0.262 ¥
0.053 0.052
INELASTIC 0.286  *** 0.257 ¥
0.066 0.064
PRESSURE
PRESSURE DOMESTIC COMPETITION 0.039 0.038
0.028 0.027
PRESSURE FOREIGN COMPETITION 0.057 * 0.063 o
0.030 0.027
PRESSURE CUSTOMERS 0.042 0.047 *
0.027 0.026
ORIGIN (OMMITED STATE AND PRIVATIZED)
DE_NOVO 0.293 0.293 ¥
0.077 0.074
LOGEMP (SIZE) 0.120 *** 0.125 ¥
0.019 0.018
ICT INFRASTRUCTURE AVAILABILITY 0.124 0.114 o
0.081 0.057
EXPORT 0.304 0.297 ¥
0.058 0.057
SERVICES -0.399  ** -0.392
0.051 0.051
BIGCITY -0.062 -0.073
0.054 0.053
SHARE OF UNIVERSITY EDUCATED 0.001 * 0.001 *
0.001 0.001
MANAGERS EDUCATION 0.012 0.015
0.021 0.020
TOTAL SUBSIDIES 0.035  ** 0.032 i
0.015 0.014
BE 0.390 0.372  *
0.114 0.082
CONSTANT -0.521 -0.495
0.399 0.344

Robust standard errors
Number of observations = 3441

2 (48) p= 0.24569

Hansen J statistic (overidentification test ofiadtruments): 54.341

Variable Partial R
BE 0.0416
TOTAL SUBSIDIES 0.0306

F(50,3374)
2.93
2.13

p-value
0
0
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— Larger firms and exporters are much more likely and those irethizs sector much less
likely to have engaged in restructuring.

— Favourable business environment is an important positive detertnahthe decision to
innovate. Business environment indirectly, through strategic otsting affects sales
growth as strategic restructuring represents positive andiségni determinant of the
performance equation.

— In our restructuring GMM equation, ICT environment represents figigni positive
determinant of the restructuring. What is probably the cruicidinfg is the fact that ICT
both directly and indirectly affects performance equation;

— The number of competitors is not a significant determinantendgimand elasticity is an
important positive determinant of restructuring, as well passsure from foreign
competitors and customers (pressure from domestic competsgorpogitive but
insignificant).

— Subsidies are weakly positively related to knowledge beestdicturing. We can see this
as a governmental support to specific sectors and firms wloies not necessary poorly-
perform. However in order to give a definite answer we neetkamine how subsidies
are related to defensive restructuring. The subsidies appeaveo Mo independent

influence on sales growth except very mild indirect effect, throughuodgting.

The validity of the instruments was tested using the Hangest Jf orthogonality
restrictions. The diagnostic tests for the knowledge basédicksing equation are broadly
reassurind.2 In particular, the J-test is passed, which means that seinments are valid,
exogenous and do not belong in the set of regredsongever, although the statistics of the
instruments in the first stage regressions are signifitlaey, are rather low and point to the
possibility of a problem of weak instruments. The specification of the gatevth equation is
similar to the second equation, as indicated by the diagnostic Tdst J-test is passed, but

there are again signs of weakness of the instruments.

12\We present several tests. The first-stage resisde Shea's (1997) "partial R-squared" meastire o
instrument relevance that takes inter-correlat@m®ng instruments into account, and the F-teshef t
excluded instruments that corresponds to the I&tsgquared measure. The Hansen test is a test of
overidentifying restrictions. The joint null hypetsis is that the excluded instruments are valid
instruments, i.e. uncorrelated with the error teand that they are correctly excluded from the
estimated equation. We have calculated diagndsests using Stata commandlseg?2 ivendog
ivhettest A full discussion of these computations and ezldests can be found in Baum, Schaffer, and
Stillman (2002). Due to the limitation of Statadrtooled version we were not able to obtain Pagan-
Hall test.
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VI Conclusions

The main finding of this paper is the role of ICT infrasttwe in influencing
restructuring and performance. We find that new firms arendrithe innovation process in
the transition economies and that both the availability ofd6d the existence of competitive
pressure raise innovation. The question of subsidies needs to bamatysed. It is unclear
whether subsidies are now becoming more related to the stragstyiacturing through a
governmental support to certain industrial sectors, or subsidbestill linked to defensive
restructuring, as a support to deal with redundancies.

It is obvious, that better communication and information technologiesg@ng to be
more and more important, as the other variables, such as maedssuma, hard budget
constraint, dominance of private ownership become a standard. I@ddes unique
opportunity to the whole real sector to restructure faatel more efficiently as it decreases
transaction costs. We believe that with the enterprisesriegtinto the second phase of
restructuring, the importance of ICT infrastructure is beconmige apparent. The paper
shows that availability of the ICT influences the perfanoe(sales growth) both directly and

indirectly via restructuring.
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