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Abstract

The process of creative destruction is being docueaefor a growing number of countries as the
required firm-level data are becoming more eaailgessible to researchers. Some early
attempts have been made to compare results fromdhadual country studies and to gain
insights into the sources of the variation in fidgynamics across countries. Comparative studies
may be particularly useful to test the hypothesé market structure and institutional
differences across countries affect the observeghihade, nature and efficiency of the creative
destruction process. However, these “meta analy@esx- post comparisons of country studies
are inherently difficult given differences in measuent and methodology across studies.
Ideally, firm-level data would be pooled across moes in a harmonized fashion in order to
exploit within and between country variations ifully consistent manner. While there has been
some progress in creating comparable firm-levehdatough surveys sponsored by
international organizations, virtually all of theopled firm-level datasets do not reflect
representative samples of firms in each of the t@msm The pooling of nationally representative
firm-level data used by national statistical agexscis essentially impossible given privacy and
confidentiality restrictions on micro data.

This paper highlights the measurement and anallytiballenges incurred using an alternative
approach, namely the compilation of harmonized itigtastatistics on firm dynamics obtained by
applying common definitions and extraction criteaieross countries. Even this ex-ante
harmonization of definitions and extraction crigedoes not prevent problems of cross-country
comparability, since there are idiosyncratic feasiiin the country datasets that cannot be
reconciled. A closely related problem with suchssrcountry comparisons of measures of firm
dynamics is that measurement errors vary acrossfr®s, especially with respect to the
coverage of different types of businesses anduhbkity of longitudinal linkages. For measures
of firm dynamics both are critical and imply thaetdirect comparison of the magnitude of
creative destruction across countries is problematn this paper we present comparisons of
those measures where the problems are less séuether, many cross-country comparisons
are made by exploiting the within-country variatide. by performing difference-in-difference
comparisons. We illustrate these measurememesstaking advantage of a newly assembled
dataset that draws from separate national microadsturces (business registers, census, or
representative enterprise surveys) but with ex-aarenonization of the metadata and
computational methods.
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1. Introduction

Cross-country comparisons and analysis of firmaglyics are inherently interesting,
but also inherently difficult. Such comparisone @anportant because they provide evidence of
the allocative efficiency of an economy. Empiriealdence for developed economies shows that
healthy market economies typically exhibit a higitg of churning of outputs and inputs across
businesse$. An obvious question is the extent to which theepand nature of the churning
process across businesses is productivity enhgnigingputputs and inputs are being reallocated
from less productive to more productive businessbks.turn, the question is whether certain
regulations and institutions in different markeffeet the churning process in a manner that slows
the reallocation of resources towards more prodeatises. And, on the flip side, since a high
pace of churning inevitably involves substantiadtedo firms and workers, the overall economic
impact of such churning is importaht.

In this paper we adopt the working hypothesis galicy and institutions affecting the
“business climate”, broadly defined, may have in@ot implications for the magnitude but also
the effectiveness of firm dynamics and resourcHaegtion. While individual country studies
can provide important insights into this issue bgking at different performances of sectors or
individual firms, another way to test the hypothkeisi to link firm performance across countries
that differ in their regulatory and policy setting3his strategy, however, involves an ongoing
measurement and research agenda to develop corgpanebsures of firm dynamics across
countries that can be directly related to busirsdissate conditions. The interest in this type of
analyses is rapidly spreading beyond the industoahtries and involves many developing and
emerging economies that are struggling with regujateforms to stimulate private investment
and productivity growtt.

In principle, using firm-level data to assess srosuntry differences in performance is
attractive. It avoids some of the problems of ioteting broader cross-country differences in
economic performance. For example, economists lawg been struggled to explain the
observed large differences in income per capitassccountries or even growth rates of GDP and
productivity. Interpreting persistent differencieseconomic performance is a challenge, not
because of the lack of candidate explanationstdibher because of the overwhelming number of
possible explanations. As such, the finding oftatistically significant correlation between
cross-country differences in economic performanocd any possible policy, institutional or
structural variable is fraught with problems ofeirgretation given the (many) omitted variable

2. See Caves, 1998; Bartelsman and Doms, 2000; and 2000 for surveys. In all countries
studied, there is evidence that the populationirofs undergo significant changes over time, both
through resource reallocation between existingdiand the process of firm entry and exit. For
the study of productivity, the role of within-firproductivity growthvs the productivity growth
induced by the reallocation of resources from [@s&luctive to more productive businesses has
been the focus of much recent research (see,@lgy and Pakes (1996), Griliches and Regev
(1995) and Foster, Haltiwanger and Krizan (20012200

3. The idea that workers and firms incur significa@arch and other adjustment costs has been the
subject of much recent analysis (see, e.g., Mogterand Pissarides, 1999; and Caballero and
Hammour, 200D

4. Recent papers that explore whether firm-level dyioanappear to be crucial for the relative
success of developed economies include Eslavd.e{2604), Roberts and Tybout (1997), Aw,
Chung and Roberts (2002) and Brown and Earle (2004)



problems’ It is misleading to argue that the firm dynamégsproach overcomes the omitted
variable and associated unobserved heterogenabtgms that afflict macro analyses. But the
firm dynamics approach has potentially a tightexotletical link between specific institutional

measures and relevant outcomes. For exampleatodicof firm dynamics allow testing whether
regulatory distortions that impinge on entry cakisaffect the pace and nature of firm entry.

In practice, cross-country comparisons of measwafedirm dynamics suffer from
significant definitional and measurement probler®ynamism at the firm level takes different
forms, and no single indicator is likely to capttinégs complexity in a way that meaningfully
may be related to all regulatory or institutionakues. This conceptual problem is often
confounded by measurement problems induced by -cassiry differences in coverage, unit
of observation, classification of activity, and alauality. The combination of conceptual and
measurement problems can be illustrated by consglehe most basic measures of firm
dynamics -- the rates of firm entry and exit. Fegur shows the rank ordering of countries
according to firm turnover and levels and growttesaof GDP per capita. We consider these
rank orderings for a set of countries for which lvea’e harmonized statistics on firm turnover
rates. The rank ordering of GDP per capita grawates is quite plausible. But while the rough
order of magnitude reported in Figure 1 for firmniover is reasonable, the rank ordering
across countries of the firm turnover rates is ndifficult to interpret. Relatively high firm
turnover rates are observed both in countries tigh income levels and/or high growth rates
as well as in poorer and/or slow-growth countrasd(vice versa)We argue in the paper that
this is because it is not clear whether there israaquivocal relationship between firm turnover
and economic performance, but also because thetd be measurement problems that affect
the cross-country comparisons of firm turnover.

In this paper, we review the measurement and acallychallenges of handling firm-
level data so as to provide a user's guide on lsosomstruct and how to compare measures of
firm dynamics across countries. In broad termsheae three basic messages. First, it is very
important to make every attempt to harmonize thasuees of firm dynamics by imposing the
same meta-data requirements and aggregation me#fsotest as possible on the firm-level
data. Second, while harmonization is necessarg, fiar from sufficient. Unfortunately, as
illustrated in Figure 1, some core cross-countmpgarisons will be problematic. However, the
third message is that there are ways to overcomsetiproblems. While the details differ
depending on the type of measure and questionterieist, we show that by using measurement

5. This explains the difficult in obtaining robust eingal results from macro growth regressions.
From the seminal work of Barro and Sala i Marti@94%) based on simple cross-country
regressions, the empirical literature has evolwtal panel data dynamic regression that exploit the
time dimension in the data and possible differerinethe speed of adjustment. More recently,
some authors (Doppelhofer, Miller and Sala i Mar2004), employ a Bayesian Averaging of
Classical Estimates (BACE), which constructs esimas a weighted average of OLS estimates
for every possible combination of included variableOnly 11 of the 32 chosen explanatory
variables were found to be robustly correlated withg term growth, and among them the
strongest evidence is for the initial level of GP& capita.

6. As we will emphasize, the countries presented is plaper are those that conducted ‘distributed
micro-data analysis’ as described below. We maagyeattempt to harmonize the statistics by
providing detailed protocols and programs to regeens with access to the confidential micro-
level datasets in their countries. The indicatorsour database are built up from these
(confidential) micro-level sources.

7. Note amongst other things the correlation betwéesd measures is very low (-0.002 using the
GDP per capita level and 0.169 using the GDP peitagrowth).



or analytic methods that amount to some formddference-in-differenceapproach, the
problems we identify can be significantly reduced.

The paper proceeds as follows. In Section 2, @geribe the approachthe distributed
micro-data analysis- that we advocate and have used in our crosstgogomparison project.
As we make clear the problems illustrated in Figlisre much worse if there is not an attempt at
harmonization. In section 3, we describe the daitected in the World Bank Firm-Level
Proejct. In section 4, we provide a canonical regpméation of the possible sources of
measurement problems in using firm-level statisfims comparative purposes. We use this
representation to help us think through what tygfesomparisons are likely to be robust and what
types of comparisons will not be robust to measergrerror of different types. Sections 5 and 6
explore cross-country comparisons that can be miaidey our harmonized data. We present
basic facts from these data which are of interesieir own right but discuss them in light of the
measurement challenges we have described. ImoseBtiwe first present the distribution of
firms by size; we then document the magnitude aydf&atures of firm dynamics (entry and exit
of firms) and, finally, we study post-entry perfante of different cohorts of new firms. In
Section 6 we analyze the effectiveness of creadiestruction for productivity growth. We
distinguish between the productivity contributiamung from the process of creative destruction
(entry and exit of firms) to that stemming from Hiit-firm efficiency improvements and
reallocation of resources across incumbents. Ilastesection, we draw conclusions and discuss
next steps for this approach for cross-country @mmspns of firm dynamics. In this discussion,
we present some ideas of the "dos and don'ts" okimg with firm-level data for purposes of
constructing and analyzing cross-country measurésodynamics.

Figure 1 Comparisons ofGDP per capita growth and firm turnover

Panel A: GDP per capita and firm turnover
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Panel B: GDP per capita growth and firm turnover
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2. Distributed micro-data analysis

The indicators used for cross-country comparisorhkis paper have been collected by a
network of researcher with access to (confidentrafro data using a common methodology and
harmonized meta-data. This collection method isatempt in the generation of comparable
cross-country statistics, and is part of a longlitien of statistical harmonization, which has
resulted in a wide variety of cross-country sourcéseconomic data available to applied
researchers, ranging from national accounts infoomao internationally harmonized surveys.
Much institutional effort has been devoted to hamipe national accounts data across countries
in order to improve comparability. While the nonlirgead real indicators of GDP available in
each country’s national accounts are generally eoaipe over time, divergence between
exchange rates and purchasing power often clouss@ountry comparisons. Several sources
(including the OECD for its member countries anel World Bank for a larger set of countries)
provide Purchasing Power Parity indicators (PP&sphvert various expenditure components of
GDP into internationally comparable units. Most l&gp research using these sources take the
published data as given.

Significant efforts have also been made to prodiaraparable statistics #te sectoral
level (e.g. the OECD Structural Analysis database orUhBDO databases). While the main
underlying sources of these data are sectoral glisggtions from national accounts, other
sources such as labor accounts and productiorstiatatiare generally used to ‘fill holes’.
Essentially, the dataset is ‘top down’, in thatteesd output and compensation add up to national
accounts totals (up to various adjustments suawaer occupied housing). Applied researchers
using these data (e.g. Bernard and Jones 199§ijtlGrRedding and Van Reenen, 2000; and
Nicoletti and Scarpetta, 2003) generally take thesetoral data as given and focus on the
economic theory and econometric techniques needist their hypotheses.

Comparable micro-level datasetse even less frequent, and comparability issues a
generally more severe. Several attempts have ineele to harmonize household panel surveys
and labor force surveys to improve cross-countmgarability. The Luxembourg Income Study,
the European Community Household Panel or the IPUst8sets are all examples of this effort



to compile and use comparable micro datasets.d8tdized Labor Force Surveys following ILO
definitions are also available for a large setairdries.

At the firm-level no comprehensive surveys exist that collect dafams in multiple
countries, nor are there datasets that containoAésel data for comprehensive samples of
firms® The EU Statistical Office (Eurostat) has recemtigde a major effort in assembling a
dataset on firm demographics for a number of EU beneountries, using common definitions
and classification$. The data collection is based on existing datarcesu and some
idiosyncrasies in the data cannot be eliminatedith&t same time, the World Bank has been
collecting data on relatively small sample of firimsmore than 50 developing and emerging
economies world-wide (see World Bank, 2084Fhese data are often limited to a few industries
and do not allow tracking firm dynamics.

How to collect and compare firm-level data

A dataset consisting of ‘stacked’ micro-level dats from multiple countries will
contain the necessary information lacking fromagitbingle-country micro datasets or multiple-
country sectoral datasets. Unfortunately, owing ttee legal necessity of maintaining
confidentiality of firms’ responses in many coues; micro datasets from individual countries
cannot be stacked for analysis. Creating ‘publie’ ukata from the underlying sources is a
possible workaround for collecting the necessafgrimation. For firm-level data, a public-use
dataset made through randomization or micro-aggiegaften is not feasible without the loss
necessary information.

Another possible workaround is to create a datesesisting of results from single-
country studies that become the input for ‘metaymis’ For example, a collection of results
from single-country studies on the link between & growth at the firm-level, were presented
in a recent volume of the OECD (2003b). Howevee, tbmbination of results of analyses from
single-country studies will not provide a solutibthe effect of interest is not identifiable withi
a single country. Further, meta-analysis becoméicut when the details of the underlying
micro-datasets are not well documented. The cart&truof longitudinal firm-level data is often
complex, and requires researchers to have spextakmowledge and experience of the data
sources. For example, tracking firms through bussingegisters requires an in-depth
understanding of how registers are designed anagelsethat occur to them over time. Firm-level
data are also subject to various protocols (ofrebaglied in legal requirements) relating to the
protection of information. The data are typicallglyo accessible to designated individuals and
output prepared for wider circulation usually habe vetted before being released

8. Commercially collected datasets such as Compustam@adues provide panel data on financial
information of publicly traded corporations.

9. See EUROSTAT, 2004. The Eurostat data focus onurbdean countries over the period 1997-
2000, and consider all firms, including those vzigno employee.

10. This data collection is based on Investment ClimAgsessment (ICA) surveys, including
information on firm characteristics and performaasewell as perceptions of managers about the
regulatory and political environment in which thegerate. A discussion of the advantages and
disadvantages of the alternative approaches asaselhe relationship on key findings from the
ICA dataset vs. the type of firm-level data usedehis provided in Haltiwanger and Schweiger
(2004). Recent papers that have used the ICAtdagtudy firm performance include Bastos and
Nasir (2004), Dollar et. al. (2003), Hallward-Drierar et al. (2003).



In the World Bank and OECD firm-level projectshybrid approach was followed that
mitigates many of the discussed problems. The grajees not use ‘stacked’ data. Instead,
identical analysis was conducted separately byréeqpeed researchers using micro-level datasets
residing in participating countries. The analys&swlesigned and programmed after face-to-face
meetings with country experts and collection of argéita describing each country’s dataSets.
The analysis was run in each country separatelypaoduced output that could be collected
centrally. The combined output provided the infotiora necessary for cross-country analysis.
This approach was first developed for the OECD dienel growth project and is known as
“distributed micro-data analysis”. This method regsi tighter co-ordination and less flexibility
in research design in each country than for ‘metyesis,” where the methodology and output
may vary across sampl&sFurther, the approach is fairly costly in termstisé coordination
effort involved in keeping the analyses in the sat@a countries on track. The method of
distributing work to participating countries andafizing the comparable output centrally
arguably provides better results than meta-anabfsééngle country micro-level studies or multi-
country studies with aggregated data.

The method ofdistributed micro-data analysisnaintains the advantages of multi-
country studies with aggregated data, because utpuoprovided by each country consists of
indicators aggregated to a pre-specified levelethitlthat passes disclosure in all countries. The
method also maintains information on behavior oérdg residing in micro data because the
computed indicators on the (joint) distributionvairiable(s) are designed to capture hypothesized
behavior. While not allowing the full flexibility foresearch design available with multi-country
stacked micro data, distributed micro-data analgsisides a skilled researcher the ability to use
cross-country variation to identify behavioral tedaships.

3. Description of the data

The firm-level project organized by the World Baimkolves 14 countries (Estonia,
Hungary, Latvia, Romania, Slovenia; Argentina, HraZhile, Colombia, Mexico, Venezuela,
Indonesia, South Korea and Taiwan (China)) Thiggatocomplements a previous OECD study
that collect — along the same procedure -- firneledata for 10 industrial countries:: Canada,
Denmark, Germany, Finland, France, ltaly, the Nedimels, Portugal, United Kingdom and
United States. The work made use of a common acalyframework and was conducted by
active experts in each of the countries. The fraomgvinvolves the harmonization, to the extent
possible, of key concepts (e.g. entry, exit, ordaénition of the unit of measurement) as well as
the definition of common methodologies for studyfimg-level data.

11. In addition to the authors of this paper, the regdeas involved in the distributed micro-data
analysis network for the various projects are: JBafdwin (Canada); Tor Erickson (Denmark);
Seppo Laaksonen, Mika Maliranta, and Satu Nurmhléfid); Bruno Crépon and Richard
Duhautois (France); Thorsten Schank (Germany);dfabBSchivardi (Italy); Karin Bouwmeester,
Ellen Hoogenboom and Robert Sparrow (the Netheslari@edro Portugal Dias (Portugal); Yiva
Heden (Sweden); Jonathan Haskel, Matthew Barnes,Raif Martin (United Kingdom); Ron
Jarmin and Javier Miranda (United States); Gali@hchez (Argentina), Marc Muendler and
Adriana Schor (Brazil), Andrea Repetto (Chile), Mae Kugler (Colombia and Venezuela),
David Kaplan (Mexico), John Earle (Hungary and Romp Mihails Hazans (Latvia), Raul
Eamets and Jaan Maaso (Estonia), Mark Roberts @<dnelonesia and Taiwan (China)), Milan
Vodopivec (Slovenia).

12. The methodology for the International Wage FlexipilProject (Dickens and Groshen 2004),
evolved over time from meta-analysis to a more dimated system with centralized research
protocols, distributed computation, and centraliaedlysis, and now is very similar to distributed
micro-data analysis.



This section starts with a brief description astmethodology and comparisons with
other methods of analysis, and continues with arge®on of the underlying data and the
resulting panel dataset

The distributed micro-data analysis was condufdetvo separate themes. The first set
of analysis gathered data relating to firm demolieg such as entry and exit, jobs flows, size
distribution and firm survival. The second theméhgeed indicators of productivity distributions
and correlates of productivity. In particular, dnhation was collected on the distribution of
labour and/or total factor productivity by industigd year, on the decomposition of productivity
growth into within-firm and reallocation componenturther, information is provided on the
means of firm-level variables by productivity quigrtindustry, and year. The key features of the
micro-data underlying the analysis are as follows:

Unit of observation: Data used in the study refer to the firm as thé afnieference, with

a few exceptions (see below for country detailspréMspecifically, most of the OECD
data used conform to the following definition (Estat, 1998) “an organizational unit
producing goods or services which benefits fromeatain degree of autonomy in
decision-making, especially for the allocation tf current resources”. Generally, this
will be above the establishment level. Howevermérthat have operating units in
multiple countries in the EU will have at least omeit counted in each country. Of
course, it may well be that the national boundaties generate a statistical split-up of a
firm, in fact split a firm in a ‘real’ sense as Wellso related to the unit of analysis is the
issue of mergers and acquisitions. Only in somantims does the business register keep
close track of such organizational changes withil d&@etween firms. In addition,
ownership structures themselves may vary acrosstiges because of tax considerations
or other factors that influence how business aw@wiare organized within the structure
of defined legal entities.

Size threshold: While some registers include even single-personinbases (firms
without employees), others omit firms smaller tlaacertain size, usually in terms of the
number of employees (businesses without employbes)sometimes in terms of other
measures such as sales (as is the case in théoddteance). Data used in this study
exclude single-person businesses, although the wate tabulated for all firms in
countries where availabl However, because smaller firms tend to have motatile
firm dynamics, remaining differences in the thrddhacross different country datasets
should be taken into account in the internatiooahgarisor

13. The share of firms without employees is large irstremuntries for which data are available (see
Eurostat, 2004). Their inclusion in the analysigioh demographics is however problematic for a
number of reasons. Zero employee firms may inclpde-time activities and formally self-
employed people who work regular hours on a lomgrtbasis for a sole client, thus appearing
more like dependent employees for most purposesth&€cextent that people involved in this
“false self-employment” have little intention to pand their business or innovate, they are of
limited interest for studies investigating the roliethe entrepreneurial process for technological
change, employment growth and economic performancgome countries/sectors, the amount of
“false self-employment” may be quite sizeable amdsibly depends on different regulations
affecting hiring and firing costs as well as tagadabor use.

14. The productivity data are collected at differenviels of aggregation in different countries and very
few are able to work at more than one level. A seity analysis of the productivity
decompositions suggests, however, that this iseae dot significantly affect the results.



Period of analysis: Firm-level data are on an annual basis, with varyime spans
covered.

Sectoral coverageSpecial efforts have been made to organize thealats® a common
industry classification (ISIC Rev.3) that matché® tSTAN database. In the panel
datasets constructed to generate the tabulatioms Wvere allocated to one STAN sector
that most closely fit their operations over the ptete time-span. In countries where the
data collection by the statistical agency varietbs& major sector (e.g., construction,
industry, services), a firm that switched betweerjamsectors could not be tracked as a
continuing firm but ended up creating an exit ire@@ctor and an entry in another. For
industrial and transition economies, the data cdkerentire non-agricutural business
sector, while for most of Latin America and EastidAdata cover the manufacturing
sector only (see below for details).

Unresolved data problems: An unresolved problem relates to the ‘artificiglitof
national boundarie$o a business unit. As an example, say that thiemapsize of a local
activity unit is reached when it serves an ared wWid million inhabitants. In smaller
nations, one activity unit must be supported byatiministrative activities of a business
unit. If the EU boundaries were to disappear, th&ress unit could potentially serve 25
activity units. This geographic logic may contributo the larger average firm size
observed in the large countries in the sample (W&l Brazil). From a policy
perspective, this difference may point towards rafig regulations in a manner that
would allow business units to enjoy transnationables economies in meeting
administrative requirements. Also related to thé ahanalysis is the issue ofiergers
and acquisitions No attempt has been made to follow these in desic and
comparable manner. In some countries, the busiegisters have been keeping track of
such organizational changes within and betweensfimmthe most recent years, but this
information is not used in the present study

The source of the data: Firm demographics

The analysis of firm demographics is based onnassi registers (Canada, Denmark,
Finland, Netherlands, United Kingdom and Unitedi&taEstonia, Latvia, Romania, Slovenia),
social security databases (Germany, ltaly, Mexmo)xorporate tax roles (Argentina, France,
Hungary) (Table 1). Annual industry surveys are generally not the kmmirce for firm
demographics, owing to sampling and reporting issbet have been used nonetheless for Brazil,
Chile, Colombia and Venezuel@ata for Portugal are drawn from an employment-tasgister
containing information on both establishments ainohd, while data for the three East Asian
countries are from census of manufacturing firmi tdese databases allow firms to be tracked
through time because addition or removal of firnasf the registers (at least in principle) reflects
the actual entry and exit of firm&However, the 3-5 year frequency of manufacturiegstis in
East Asia makes the analysis of firm dynamics iaitic.

15. In most countries, these data are confidential esadhot leave the confines of the statistical
agency. See above under the heading “ResearchcBfoto



Table 1. Data sources used for firm demographics

Availability of
Country Source Period Sectors survival data  |Threshold
Canada Business register 84-98 All Economy No 1+
Denmark Business register 81-94 All No Emp
Finland Business register 88-98 All Yes Emp
[;Turnover:
Man: Euro 0.58m
France Fiscal database 89-97 All Yes Serv: Euro 0.17m
All but civil
service,
Germany (West) Social security 77-99 self employed Yes Emp1l
Italy Social security 86-94 All Yes Empl
Netherland Business register 87-97 All Yes None
Employment-based All but public
Portugal register 83-98 administration Yes Emp 1
UK Business register 80-98 Manufacturing Yes Emp>1
USA Business register 88-97 Private businesses Yes Emp>1
Register, based on Al Emp>1
Integrated System of
Argentina Pensions 95-02 Yes
) ) Emp=>1
Brazil Census 96-01 Manufacturing Yes
)Annual Industry
Chile Survey (ENIA) 79-99 Manufacturing Yes Emp.10
Annual
Manufacturing surey|
Colombia (EAM) 82-98 Manufacturing Yes Emp.10
Al Emp>1
Estonia Business Register 95-01 Yes
Fiscal register All
Hungary (APEH) 92-01 Yes Emp>1
Indonesia Manufacturing survgp-95 Manufacturing No Emp. 10
Korea Census 83-93 (3 years) Manufacturing No Emp>5
Latvia Business register 96-02 All Yes Emp=1
Mexico Social security 85-01 All Yes Empl
Romania Business register 92-01 Al Yes Emp=1
. . . All
Slovenia Business register 92-01 Yes Emp>1
Taiwan (China) Census 86-91 (2 years) Manufacturing No Emp>1
IAnnual Industrial Emp> 1; sample for 1-5
\Venezuela Survey 95-00 Manufacturing 96-99

The source of the data: Productivity decompositions

The other major component of the OECD/World Banéjgrt concerns productivity
and its determinants. The data sources used farthlysis of productivity differ from those used
for firm demographics in many countries. For prdoiity measures, data are needed on output,
employment and possibly other productive inputshsas intermediate materials and capital
services. Using these source data, indicators ateulated on labor and/or total factor
productivity by STAN industry and year, and on tlecomposition of productivity growth into

10




within-firm and reallocation components. The ungied source data and availability of the
indicators are provided in Table 2.

Table 2 Summary of the data used for productivity decompsitions

Source Periods Coverage Productivity Unit Thresha
LPV,
Country First Last | Mfg Serv| LPQ TFP MFP
Finland Census 75-80 8994 | v v 4 v Firm Emp>5
Fiscal database wit
additional .
" - v v v v
France information from 85-90 90-95 Firm Turnover €0.58m
enterprise surveys
Survey
Germany 92-97 93-98 v v v x Plant Emp>1
(W)
Survey )
Italy 82-87 9398 v v v v Firm Turnover €5m
Survey . Emp>20,
R - v v v v
Netherlands 8388 9297 Some Firm emp<20.S
Employment-based ! ) v v v .
Portugal register 86-91  93-98 x Firm Emp>1
Survey
Emp > 100
R - v v v v ’
UK 80-85 87-92 Estab emp<100- Sample
USA Census 87-92 92-97 v v Estab Emp>1
. Annual Industrial Emp>9 & $2m
Argentina Survey. INDEC | 9995 9601 E1% threshoid
. Annual Industrial Emp>30 + sample
- v v v
Brazil Survey 97-01 Estab of 10-29
; Annual Industry } ) v v v v
Chile Survey (ENIA) 80-85  94-99 Plant Empz 10
Annual
Manufacturing 82-86 94-98 v v v v Estab Empz 10
Colombia survey (EAM)
Estonia Business Register | 95-00 96-01 v v v v v Firm Emp>1
Fiscal register ] ) v v v v
Hungary (APEH) 92-96 97-01 Plant Emp>1
Manufacturing v v Firm
Indonesia survey 90-95 Emp= 10
Korea (Rep.) | Census 88-93 v v Firm Emp>5
Latvia Business register 96-01 97-02 v v v Firm Emp>1
Romania Business register 95-98 96-99 v v v v v Firm Emp>1
Slovenia Business register 92-97 97-01 v v v v Firm Emp>1
Taiwan .
. 86-91 91-96 v v Fi E 1
(China) Census m mp=
Annual Industrial )
" - v v v
Venezuela Survey 95-99 96-00 Firm Emp>5
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Indicators collected

Depending on the availability of output and inpoeasures, productivity could be
calculated in a variety of ways. The methods usedghown in Table 3 below:

Table 3 Methods used for the calculations of theifferent productivity measures

Productivity Measure Gross | Value Labor | Capital Intermediate inputs
output Added
(or sales)

Labor productivity (gross| v/ v v

output (LPQ)

Labor productivity (value v v

added (LPV)

or

TFP v v v

MFEP 4 4 4 4

Definitions of variables:

* Labor input: generally number of employees.
» Sales, gross output: No correction made for inugrdccumulation.
» Capital stock: in countries where available, boakie.

* TFP, at the firm level is the log of deflated outfmeasured as value added) minus the
weighted log of labor plus capital, where the wesglre industry specific and the same
for all countries. The weights are calculated usirgexpenditure shares of inputs for an
industry using the cross-country average from tB€D STAN database. In the World
Bank project, TFP also is computed by using aveexgenditures shares of firms in an
industry observed in each country’s dataset.

» Multifactor Productivity(MFP) calculations use expenditure shares for |atagpital and
materials.

» Labor productivity estimates are based either dlaa growth output (LPQ) or on
deflated value added (LPV). Similarly, MFP estinsadiee based on deflated gross output
and TFP estimates are based on deflated value added

Using common factor shares across countries fgarticular industry in principle
allows cross-country comparison of productivitydesy However, differing units of measurement
for the inputs, notably capital, make the crossatgu comparison of TFP or MFP levels
meaningless. To ‘benchmark’ the levels of TFP anEP\Mthe measured units of capital are
adjusted with a multiplicative factor, such thatweadded minus payroll (or gross output minus
payroll and materials expenditures) representsuairéo capital of eight percent. This adjustment
is similar to the arbitrary adjustments to TFP mageBernard and Jones (1996) in order to
compare ‘apples and oranges’.
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Deflation

Firm-level nominal values of output, value addet anaterials are deflated at the
industry level using deflators supplied by the taaembers. Table 4 shows the industry variation
in deflation and the availability of separate vahalkeled or materials deflators.

Table 4. Available deflators in the firm-level data

Four-digit or plant Two-three GDP
level digit deflator Comments

Value-added price data only

available at the 2-digit level

(about 15 industries). Producer

price and unit value indices

available at the 3 or 4-digit
Finland level.

All price data at the ‘naf 36’
France level

Italy
Producer price indices for total
turnover. If available at the 3-
digit level of ISIC; otherwise at
Netherlands the 2-digit level

2-digit level (from national
Portugal accounts)

. . 4-digit for output and
United Kingdom materials, 2/3-digit for capital

United States 4-digit SIC deflators

Argentina

) All price data at 2-digit level
Brazil (nivel 50)

3-digit deflators taken from
ECLAC (UN). Plant level
] deflators can be constructed for

Chile fuels only.
Plant-level price deflators,
depreciation, capital
consumption allowances and
inflation adjustment for fixed

Colombia asset values
Venezuela PPI at the 2-digit ISIC level
Estonia
Hungary
Latvia
Romania
Indonesia Two-digit output price deflator
Korea Two-digit output price deflator
Taiwan (China) Two-digit output price deflator
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4. A canonical representation of the measurement probins

As discussed in the previous section, despite fidirte to harmonize the data, there
remain measurement issues that can affect crosgrgogwomparisons. In reviewing such
measurement issues we use the following simpletinotahe indicatod is some aggregate of a
(vector of) variables X, with aggregation takingg® across units (firms or establishmeht&pt
are element of the (sub)populatiénthat may reflect firm-level observations in seVdiane
periods:

1 =AX, | fOQ 1

For simplicity, we drop subscripts for countries,the nature of our problem is such that
each country is treated separately. Also, we sggmebscripts for disaggregated groupings, such
as industry or size-class. These disaggregatiandealt with by adding an appropriate subscript
to I and X, and by aggregating over firms in anrappately defined subset 6f.

With the above notational framework, the measurgrmeoblems for a host of indicators
can be assessed. We can consider various aggredgatiions, A[..], such as sums, means,
variances, covariances, or statistical analysekligge reduced-form or structural coefficients
(e.g., the aggregator function could be the OL$Smedgor from a multivariate regression). The
latter possibility includes treating estimated paeters from studies of individual countries as
aggregated ‘indicators.” The indicator to be aggted may itself be a function of one or more
micro-level variables, such as a ratio (e.g. ouipert unit of labor) or a transformation using
linked samples, such as a first difference. Altéwedy, the indicator may be a function of
aggregated indicators (e.g aggregate productigtyaiio of aggregate output to labor). Finally,
the indicators may vary by the (sub)set of firmgrowhich the aggregation takes place. Thus,
positive gross job flows among continuing firms eoenputed by adding up employment changes
at a subset of the firm population, namely thosistierg in both periods and having positive
employment changes. Likewise, the typical proditgtidecompositions (see below) focus on the
contribution to aggregate productivity growth offelient sets of firms (e.g., continuing, exiting
and entering firms). We review below how differ@mdicators used in our empirical analysis of
firm dynamics and productivity are affected by tve types of errors; and'.

Measurement errors can be discussed in a typioais-in-variableframework, such as:
X=X +¢, 2

where the observed valug, is equal to the actual value;,Xlus an error term.

For the computed indicators, a necessary extensitre framework is that observed and
actual set of firmsQ2', may differ as well.

Q=Q" +y, 3

where ¥ is a general form of disturbance to the correctaciual set of firms 2. The

disturbance takes away -- or adds units -- to theahset. A simple example is when the focus of
the analysis is on firms in a given industry (stgel) but some firms are erroneously classified in
this industry even if they largely operate in amotindustry (e.g. chemicals) or some firms are
missing from the analysis because they are cladsiéiisewhere. Similarly, the actual set of
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continuing firms needed for decompositions of paitlity growth is given by the intersection of
the actual sets of firms at tini@nd firms at time-s. Through errors applied to the actual sets at
or t-s the observed set of continuers may deviate fragratttual, as will the complementary sets
of observed exiting firms and entrants.

As an added complication, it may be that the nlexbset differs from the actual set, but
that the ‘actual’ set is a statistical sample drdsem the actual ‘universe’. Or, it may be that the
observed set is a statistical sample drawn fromotteerved ‘universe’ which itself is a noisy
version of the actual universe. We abstract from by taking the sampling scheme and the
errors in classification to both be represente®byegardless of the order in which the sampling
process and the errors drive a wedge between thal amiverse and the observed set of firms.

Once a differentiation is made between the looatioerrors, namely in the measurement
of the variable(s) at the micro level or in the péing or registration of the micro-units over
which aggregation is made, the effects of the warimeasurement problems can be traced and
different forms of errors may be compared.

Table 5below gives a list of indicators that are usedegamples to assess the various
effects of combined measurement errerand¥. We review them in turn below.

Table 5 Firm-level variables, indicators and possie sources of measurement problems

Case | Variable Aggregator Disaggregation Potentiablems

la Employment Mean/Sum Aggregate or Industry Itvglus
misclassification, Samplée
selection

1b Mean/Sum Size Class Sample selection

1c Mean/Sum Firm Status (Continuef,Sample selection,

Entrant, Exit) Measurement error in

longitudinal IDs

2a Variance Aggregate or Industry Sample selection,

wn

Classical measurement
error

la Productivity Mean Aggregate or Industry Industry
misclassification, Sample
selection,

1b Productivity Mean Productivity quartiles Samgpédection,
Classical measurement
error

1c Prod change Mean Firm Status (ContinueGample selection,

Entrant, Exit) Measurement error in

longitudinal IDs,
Classical measurement
error

2b Productivity and | Covariance Aggregate, Industry, | All of the above
Employment Firm Status

la. Mean or sum.

Both the measurement error of the firm-level Valgaand the error in the sample over
which aggregation takes place, play a role in cainguhe aggregate indicator. If the indicator
of interest is the mean employment per firm, we @gabonsistent estimate by taking a normal
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average, unless the sampling (or sampling err@sgy systematically with siZz&. One way the
latter often occurs is if some types of firms argler-represented leading to a sample selection
bias (in the notation of abov®, is related to firm-size). If the sampling err@r® random, the
classical ‘sampling’ error in the estimate of tiwstfmoment is very small, given the generally
large size of available samples in the firm-levatatbase (often 90 percent of universe of
employment is in the sample). But classical measarg error in the registration of employment
at the firm level,¢, increases the standard deviation of the (unbiasstijnate of the first
moment. If the sampling errors are proportionalstee, for example because of weighted
sampling by size strata, we need the sample weighgst consistent estimate of first moment of
the firm-size distribution. To compute aggregateplEyment, we always need sample weights.
The estimate of mean firm-size by industry is usbii as the extra firms allocated to one
industry represent a loss in other, and on avetageffect will be zero.

If the indicator of interest is the difference weén the mean or sum of two different
level measures (e.g., labor productivity can beveit as the difference of the (log) of aggregate
output and employment), the above remarks apphe differencing here does not solve or create
further problems typically if the measurement enrorboth measures is classical so that the
expected value of the measurement error of bothsunea is zero. But, the variance of the
estimated mean is the sum of the two classical uneagent error variances, so we have a noisier
estimate of mean productivity. We need to take ithis account when comparing productivity
levels across countries. But, having an estimattefvariance of (given under 2.) would help
to assess whether differences in mean productiitgss country are significant.

1b. Mean or Sum; Endogenous (sub)samples.

If aggregations are to be made by size-class, tiernndicators will be noisy owing to
mis-classification. The size-class criterion usedplit the sub-sample is not independent:of
firms with positive noise are more likely to be gba@ threshold, firms with negative noise more
likely below. This is a typical problem -- e.g. thell know result of non-classical measurement
errors of 0-1 indicator variables built from contgus variables with classical noise. A typical
solution for this type of problem is to base thassification of firm-size on average employment
in 2-periods. However, this results in the estimagéng based only on firms observed in both
periods, the continuers, which depending on thécatdr of interest may introduce ‘selection
bias’. This problem of interaction betweeand (sub)sample in aggregation shows up for means
by quartiles, for job flows and for other such ®&plvith ‘endogenous’ classification. Sample
selection ¥) plays an even larger role here typically sincensosize classes are typically
under-sampled. In principle, weighted results ca@rcome this problem but in many cases the
at-risk population for the analysis is above a munin size threshold.

1c. Mean or Sum; Longitudinal linkages and MeaswfeShange.

If aggregations are to be made by sub-samplesatiegabased on longitudinal linkages
over time, such as entry/exit/continuer status,shmpling noise becomes quite important. For
example if we consider the employment of enteriegjting and continuing firms, the

16. An important note on mis-measurement of employmiesd to do with the concept being
measured. In most of the firm-level datasets, theod variable chosen is the number of
employees. Of course, for many empirical studies,desired concept is hours worked, or better
yet, quality-adjusted hours worked. These measaresot available in the micro-level data in a
consistent manner across countries. When estimétasor inputs are provided across countries,
for example the hours variable in the STAN datadety have been created using a variety of
methodologies and different underlying surveys eggisters linked in to the sectoral data at a
fairly aggregate level.
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measurement error in firm-level employment is cedplith possible mis-measurement of the
status variables due to poor longitudinBis. For example, poor tracking of mergers and
acquisitions will tend to reduce the share of cargrs and increase the share of entering and
exiting units. In addition to measurement in tmflevel indicator and status variables, sample
selection can play a large role here since undepkal groups may exhibit very different firm
dynamics:’

2aHigher moments (Variances).

In computing the variance of the distribution ofirofirm-level variables (e.qg.
employment) we start by assuming no ‘sampling srrdrhe estimated variance of the variable
will be true variance in the universe plus the alace ofe. Without knowing the distribution of
micro-level measurement error, higher moments dabheocompared directly across countries.
One practical solution is to compute the variandde distribution of employment averaged over
two periods (see e.g. the decomposition of proditgtby Griliches and Regev below). The
difference between estimate of the variance arelqtkerage of) the variances estimated from the
two annual samples equals half the variance bf other words, if the underlying true variance
of our variable does not change over the two psritite reduction in variance moving from the
standard to the two-period average variance imgisent estimate of 0.5 * vay( However, the
trick only works for calculating the variance oktlaross-sectional distribution of the firm-level
variable for continuing firms. We would also needihd out how the exit or entrant sub-samples
affect the variance of the full annual distributi@infirm employment. No correction can be made
for measurement error of employment for these firlasclosely related alternative is available if
the distribution of the measurement error is comnwrall firms in a country. In this case,
disaggregating the data by, for example, industrg #hen using a difference-in-difference
comparison of the relative cross-industry variarfoeslifferent countries can be made.

Next consider a divergence between the observeddaatual sample. If the sampling
errors vary systematically by firm-size, we needdcappropriate weighting. If the sample varies,
not because of sampling rules, but owing to erttis only matters if the errors are correlated
with employment. If they are correlated, no comsistestimate can be made of higher level
moments of the employment distribution.

2aHigher moments (Covariances and correlations).

All of the above problems apply to covariancesralations and by association estimates
from regression or other related statistical procesl The problem with covariances is more
complex since we must now deal with the covariabetveen the measurement error of two
variables (either the same variable at differerihfgoin time or different variables at the same
unit of time). Classical measurement error widdany given correlation but in many cases the
measurement error may be systematic in complex waj#ile the general intuition is that
classical measurement error implies lower covadanand correlations, in this setting the
measurement error may Yield higher covariances @ordelations given the nature of the
measures. For example, one key question with el data is whether more productive
businesses have higher market shares. Classieslumament error in output measures will yield
spuriously high covariances between the output eshafr a business and its measure of
productivity, while classical measurement errorlabor input will result in spuriously low
covariances between employment share of a busameists measure of productivity.

For the indicator of the gap between weighted amaveighted productivity, the above
issue needs to be addressed. The gap is propartiothee covariance between labor productivity

17. Martin (2005) explores methods for dealing withsthéype of measurement issues.
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and firm employment. If output and labor input agh measured with (classical) error, the gap
will be underestimated, with the underestimatiopeselent on the variance of the measurement
error in labor input. In this case, an estimdtthe variance of the measurement error of the firm
level variable will be useful to know how to adjasbss-country differences in the estimated gap.
If instead, the statistical agency uses labor ptdty as an ‘analytical ratio’ to edit the
underlying micro data, then the measurement effrpragluctivity and labor may be uncorrelated,
so that the gap measure will be unbiased. Ineithse, computing the co-variance between the
cross-section of the time-average of productivity dhe cross-section of the time-average of
employment will produce a gap estimate with a loliess, because the mean measurement error
goes to zero as more periods are added.

Further, difference-in-differences approachesgi@mple looking at relative movements
between gaps in different industries, and compatiig across countries or over time, will
provide robust estimates if one believes that tleagurement error process of the firm-level
variable does not change over time or across iridast

5. Assessing the process of creative destruction

Bearing in mind the measurement problems assdciai#h the analysis of firm-level
data, we start our review of the cross-country ewget. We start by looking at the distribution of
firms by size, for the total business sector aredghb-sectors. We then turn to the analysis of
firm demographics — the entry and exit of firms dhdir impact on employment. Finally, we
look at the evolution of cohorts of new firms ovke initial years of their life. In all cases, our
objectives are to present some of the basic faetsdmerge from our newly developed cross
country data but also to evaluate the measurenmehinderence problems that emerge from such
comparisons.

In all our analysis we look at simple cross-coynttomparisons but also at
within-country variations along different dimenssor{size, industry). We claim that the
difference-in-differencapproach is essential to extract valuable infolonarom our distributed
micro-data analysis for at least two reasons:

» Firstly, despite our efforts to harmonize the dataoss countries, there remain some
differences in key dimensions. Size or outputghotds that exclude micro-units, differences
in the sectoral coverage and in some cases asawdifferences in the definition of the unit
of observation may all contribute to limit simpieoss—country comparisons using single
indicators of the creative destruction process.

e Secondly, and probably more importantly, simplessroountry comparisons on specific
dimensions of the process of creative destructicaly rhe misleading or inadequate.
Differences in market structures and in institusiamay lead to differences in nature of
creative destruction rather than in its absolutgmtade. For example, high barriers to entry
may not reduce the overall magnitude of firm tumrolut rather the composition of entrant
end exiting firms. Facing high entry costs, nesn8 may choose to either enter very small
and avoid abiding to regulations (especially ineleping countries) or enter with a large size
and smooth the entry costs over a larger capitadsiment. This may lead to bi-modal
distributions of firm entry by size but not a lowewel of total entry rate. Likewise, in
countries with high barrier to entry (and in tune implied ability of marginal incumbents to
increase survival probabilities), the average petdily of entrants will rise while the
average productivity of incumbents and exiting basses will fall. Similar predictions apply
to policies that subsidize incumbents and/or retséxit in some fashion. These institutional

18



distortions might yield a larger gap in productviietween entering and exiting businesses,
but this gap is not by itself sufficient to gaudpe tontribution or efficiency of the creative

destruction process.

In the empirical analysis presented in the renmsinaf this section and in the next
section we focus on:

* the period from1989 onwarg and use period averages instead of data for ighchV
years to minimize business cycle effects and plEssileasurement problerts;

e 23 aggregate industriethat cover the entire business sector while maiirgi country
coverage from the 40 two-digit (ISIC Rev. 3) indiest that are available in some

databaseg?

Indicators collected

The use of annual data on firm dynamics impliegyaificant volatility in the resulting
indicators. In order to limit the possible impaétneeasurement problems, it was decided to use
definitions of continuing, entering and exitingnfis on the basis of three (rather than the usual
two) time periods. Thus, the tabulations of firnmabgraphics contained the following variables:

Entry : The number of firms entering a given industraigiven year. Also tabulated, where
available, was the number of employees in entdinings. Entrant firms (and their
employees) were those observed as (out, in, inedister in time (L 4, t, t.y).

Exit: The number of firms that leave the register dedrtumber of people employed in these
firms. Exiting firms were those observed as (inaat) the register in time (4, t, t.,).

One-year firms: The number of firms and employees in those fitlnag were present in the
register for only one year. These firms were thasgerved as (out, in , out) the register in

time (t_l, t, t+1).

Continuing firms: The number of firms and employees that were érégister in a given
year, as well as in the previous and subsequent Jkase firms were observed as in the

register in time (t 4, t, t4,).

In practice, a number of complications arise ingtaucting and interpreting data that
conform to the definitions of continuing, enteriaugd exiting firms described above. In particular,
the “one-year” category, in principle, represererslived firms that are observed in tihéut
not in adjacent time periods and could thereforedmted as an additional piece of information in
evaluating firm demographics. However, in some lgadas this category also includes
measurement errors and possibly ill-defined datausT the total number of firms in in our
analysis excludes these “one-year” firms.

18. For Finland, we use the sample 1992-1998 becausigeifiirst years of the 1990s a number of
large firms changed legal form in Finland, thusaiiihg a different firm code in the business
register. This re-registration would inflate firtarnover rates for large firms and distort the
assessment of firm characteristics amongst enteartt®xiting firms.

19. These 23 industries also correspond to the secthisalggregation of the OECD Structural
Analysis (STAN) database. See www.oecd.org/datatstm
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Given the method of defining continuing, enteraagd exiting firms, a change in the
stock of continuing firms (C) relates to entry @fid exit (X) in the following way:

Ct _Ct—l = Et—l - xt 4

This has implications for the appropriate measofefirm “turnover”. Given that
continuing, entering, exiting and “one-year” firf@) all exist in time t then the total number of
firms (T) is:

-I-t=Ct+Et+Xt+Ot 5

From this, the change in the total number of firoetween two years, taking into
account equation 1, can be written as:

Tt _Tt—l = Et - xt—1 +Ot _Ot—l' 6

Assuming that the one-year firms are measured mdike, the difference of these in
year t and t-1 is expected to be equal to zerosTadurnover measure that is consistent with the
contribution of net entry to changes in the totatniber of firms should be based on the sum of
contemporaneous entry with lagged exit.

The above indicators were split into 8 firm-sizasses including the class of firms
without employee& The data thus allow detailed comparisons of firpe-glistributions between
industries and countriés.

Survival data are available for a selectiora@iintries over varying time periods. The
data are tabulated from firm-level sources andktthe survival in yeat,; of firms that exist in
yeart. To determine if a firm exists in yetwe look at employment and the following should be
true: employment is non-missing in yelar> firm exists in yeart. But in some cases zero
employment means the same as missing employmeatefbine a firm exists in yeaif:

0 it has non-zero employment

0 it has zero employment, but in the previous and gyear(s) employment was nonzero
and non-missing

In the last case an imputation procedure is usegtermine employmeft.

For our survival analysis we considered only firtinat entered (status = EN or OY) during the
period under review. Table 1 shows this periodtfe different countries and also shows the

20. The 8 size classes are as follows: no-employe&gmployees; 10-19; 20-49; 50-99; 100-249;
250-499; 500+. For the OECD countries there arg 6rdize groups, with the two groups between
1 and 20 combined and the groups between 100 ahddfbined.

21. Available data also allowed assessing changes piogment of existing firms which, combined
with the information about the changes in employhdue to firm entry and firm exit allows
calculating total job turnover and fraction of itedto creative destruction.

22. In countries where zero employment may signal asimisvalue, the method for imputing differs
between the database used for firm entry/exit abdlpws and the database for survival analysis.
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economic sectors covered (data generally are @ailfor disaggregated industry within the

sectors). While we know the status of firms in finet year of analysis (underlying raw data

started one year earlier), for the last year th@cestatus is unknown,, i.e. the data are right-
censored (see Figure 2) .

Figure 2 Right censored data

EMNADH Ex
EMADY Ex
—t

tirne
Period under review

Thedistribution of firmsby size

Firm size is an important dimension in our anayfer several reasons. The empirical
literature suggests that small firms tend to bec#d by greater churning, but also have greater
potential for expansion. Thus, a distribution s skewed towards small units may imply
higher entry and exit, but also greater post-egtogvth of successful firms. Alternatively, it may
point to a sectoral specialization of the givenrdoptowards newer industries, where churning
tends to be larger and more firms experiment wiitlereént technologies. Another factor relevant
here is that small businesses may not be subjethdgosame institutional factors as large
businesses, because they are exempt by law or dedhay can more easily avoid them in
practice. In addition, the distribution of firm Igjze is likely to be influenced by the overall
dimension of the internal market — especially fanitradables —as well as the business
environment in which firms operate that can disagerfirm expansion (see below).

The analysis of firm size raises clear problemsrots-country comparability induced
by sample selection problems. For most countries, data cover all firms with at least one
employee, but the cutoff size is 5 employees intiséwrea and Venezuela (in the latter with a
random sample of smaller firm$),10 employees in Chile, Colombia and Indonesia. ford
France and ltaly, the data exclude firms with sdlelow a certain threshold. Second, even
amongst the countries for which data cover all $irwith at least one employee, data for a few
countries are at the plant level instead of then fir establishment level, and the definition of
both may vary across countries. Finalisgm a sectoral perspective, community services and
utilities are more difficult to compare, given tlimportant role of the public sector, whose
coverage changes from country to country, andgiledion in these sectors.

Table 6 presents the share of firms —and associamployment --in the first two
classes of our size distribution: firms with feviean 20 employees (Panel A) and firms with 20-
49 employees (Panel B). The table suggests thall icountries the population of firms is
dominated by micro and small units. Micro unitswir than 20 employees) account for at least
80 per cent of the total firm population. Their ghan total employment is much lower and

23. However, the enterprise survey in Venezuela is esgntative of all firms with at least 15
employees, and only includes a random sample wisfinelow this threshold. In our analysis, we
have used the data for Venezuela with referendans with 20+ employees, given the lack of
coverage for the lover size classes.
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ranges from less than 15 percent in some transiiconomies (e.g. Romania) -- which still
reflects the presence of large (formerly or ssthte-owned firms inherited from the central plan
period -- to less than 20 percent in the UnitedeStand around 30 per cent or more in some
small European economies. To check the robustogshese results, we also look at the
incidence of small firms (i.e. the population 20-@&r the total 20+). This allows for a larger
country sample and greater comparability as itas affect by differences in the threshold of
micro units. Small firms account for about 50 petcef the total population of firms with 20 or
more employees, again with the exception of thasitmn economies (e.g. Romania and
Slovenia) still dominated by large firms. It is @lsnportant to notice that the rank ordering of
countries obtained by focusing on the share of anienits (fewer than 20) is only loosely
correlated with the rank order of the same cousitni@sed on the share of small firms (2049).
In some countries, firms tend to remain very sroalinove to higher size classes, while in others
there is amore smooth distribution of firms in thitial size classes. In the former, institutional
factors (e.g. regulations and policy-related adpastt costs) may push firms to stay very small or
to move to higher scales and smooth these fixet$ cd&e will come back to this issue later in the
context of firm turnover.

Cross-country differences in firm size may largedgult from aspecialization towards
industries with a small efficient scaléfo assess the role of sectoral specializatemsuswithin
sector differences we first, look at the averagm fsize across industries. The first column of
Table 7 presents the cross-country average sizeddn industry and the other columns present
the country/industry average relative to the industross-country average. If technological
factors were predominant in determining firm sizeoas countries, we should find that the values
in the country columns in Table 7 to be concenttatound one. If, on the contrary, the size
differences were explained mainly by country-spediictors inducing a consistent bias within
industries, then we would expect the countries &ithoverall value above (below) the average
(i.e. in the “Total” category) to be characterizeg values generally above (below) one in the
sub-sectors.

Among industrial countries, the US has a very higbportion of industries with an
above-average firm size, both in manufacturing ianousiness services. The Western European
countries tend to have smaller firms in most indest with several exceptions in heavy
industries (e.g. Germany and Portugal), high-teclustries (e.g. Finland and to a lesser extend
France and ltaly), or some of the low-tech indestiie.g. United Kingdom) or in basic services
(e.g. France and Portugal). Thus it is not posdibimap differences in firm size across countries
according to either the overall size of the counfay part from the US), the underlying
technological level of the industry or its degréenaturity.

24. The country rank correlation is only 0.3.
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Table 6 Small firms across broad sectors and courgs, 1990s

Panel A: The share of micro firms in the total poptation of firms and in total employment
(firms with fewer than 20 employees as a percentage of total)

Firms Employment*
Non- Non-
Agriculture Total Agriculture Total

Total Business business Total Business business

economy |Sector (1) [Manufacturing |services economy [Sector (1) |Manufacturing [services
Industrial countries
Denmark 91.3 89.5 76.6 92.3 32.7 311 17.6 35.0
France 82.1 82.3 77.9 82.0 15.9 16.0 19.9 13.6
Italy 93.8 93.8 88.6 96.0 35.9 39.6 313 36.4
Netherlands 96.3 96.5 88.3 97.1 31.8 36.8 18.3 329
Finland 93.6 92.7 85.4 95.3 29.5 32.7 135 39.1
West Germany 89.6 85.8 83.3 0.0 25.8 23.8 16.6 0.0
East Germany 87.5 88.4 81.1 90.3 27.5 33.3 229 28.2
Portugal 89.2 88.9 75.3 93.8 32.2 314 18.9 42.9
UK 81.3 12.4
USA 88.0 88.0 72.6 88.7 18.4 19.3 6.7 19.9
Latin America
Brazil 82.4 17.7
Mexico 90.1 90.0 82.8 92.2 23.2 24.5 13.9 28.5
Argentina 90.0 89.4 82.1 91.2 27.7 27.7 21.3 27.7
Transition economies
Slovenia 87.7 88.0 71.6 93.1 13.4 13.5 5.1 26.0
Hungary 84.4 85.5 71.1 90.8 16.0 16.4 8.8 23.6
Estonia 80.6 81.3 64.6 87.1 22.8 22.6 115 34.2
Latvia 87.7 87.7 87.8 87.6 24.7 24.8 26.9 24.2
Romania 90.9 91.5 77.1 95.6 12.9 12.8 4.2 31.6
East Asia
Korea (2) 57.0 111
Taiwan (China) 82.5 26.6
* Share of Employment with less than 20 employees
(1) This aggregates excludes agriculture (ISIC 1-5) and community services (ISIC3: 75-79)
(2) In Korea, data cover firms with 5 or more employees.
Panel B: The share of small firms in the total poplation of firms and in total employment
(Firms with 20-49 employees as percentage of 20+)

Firms Employment
Non- Non-
Agriculture Agriculture Total
Total Business Total business|Total Business business
economy |Sector (1) Manufacturing |services economy Sector (1) Manufacturing |services

Industrial Countries
Denmark 67.6 60.4 69.7 66.9 22.5 19.5 22.0 229
France 53.2 63.0 49.9 53.3 12.9 20.0 11.2 12.9
Italy 67.3 67.0 65.5 69.4 20.0 23.0 15.6 22.8
Netherlands 58.8 53.9 58.5 62.9 15.3 14.2 13.9 18.6
Finland 61.0 53.5 65.4 61.8 16.3 10.5 21.8 19.1
West Germany 59.0 54.0 60.7 17.2 12.8 17.7
East Germany 62.8 60.4 60.0 65.7 22.9 22.7 19.3 27.8
Portugal 64.0 59.1 69.2 63.5 22.6 215 229 22.0
UK 51.2 11.4
USA 62.7 55.0 63.1 65.0 12.2 7.3 12.7 135
Latin America
Chile 51.4 15.3
Colombia 49.0 13.9
Mexico 59.0 51.2 62.9 58.9 15.1 115 17.1 16.0
Brazil 58.7 15.0
Venezuela 24.9 45
Argentina 61.1 59.8 60.6 61.7 18.4 19.0 16.8 18.6
Transition economies
Slovenia 38.5 29.2 49.8 38.4 7.4 4.6 12.4 7.2
Hungary 54.6 48.3 61.9 56.2 12.9 10.1 14.3 12.5
Romania 45.3 39.2 55.1 46.2 5.7 3.3 11.2 5.5
Estonia 62.4 55.5 66.9 62.6 22.1 17.0 27.1 213
Latvia 58.1 60.1 58.0 57.9 17.8 20.1 17.5 17.9
East Asia
Korea 59.4 17.3
Indonesia 49.6 7.3
Taiwan (China) 65.8 25.2
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Table 7 Within-industry average firm size, firms with 20 or more employees

(as a share of cross-country sectoral average)

Cross

Country Other West
Country average | Industrial Countries| Denmark France Italy Netherlands Finland Germany Portugal UK USA
Total economy 118 0.87 1.20 0.76 111 0.84 0.38 1.01 0.88 0.72 132
Agriculture, Hunting, Forestry And Fishing 77 0.67 1.49 0.44 1.02 0.84 0.21 0.54 0.74 1.00
Mining And Quarrying 173 0.76 1.40 0.27 0.48 0.44 0.13 0.78 159 0.39 1.14
Total Manufacturing 137 0.87 114 0.69 0.72 0.63 0.34 112 0.94 0.62 1.03 17
Food Products, Beverages And Tobacco 143 1.01 1.00 0.93 0.57 0.66 0.33 1.15 0.62 0.61 1.53 2.99
Textiles, Textile Products, Leather And Footwear 115 0.79 1.25 0.55 0.68 0.50 0.22 0.78 0.89 0.76 1.07 1.58
Wood And Products Of Wood And Cork 81 0.82 1.20 0.71 0.68 0.58 0.25 1.73 091 0.70 0.86 1.00
Publishing, Printing And Reproduction Of Recorded Media 125 0.92 1.09 0.66 0.59 0.71 0.29 2.02 0.86 0.58 0.84 1.60
Coke, Refined Petroleum Products And Nuclear Fuel 870 0.89 1.10 0.10 0.78 0.34 0.92 0.33 252 154
Chemicals And Chemical Products 218 104 0.96 0.58 0.65 0.80 0.42 1.01 154 0.52 234
Rubber And Plastics Products 107 0.87 113 0.81 0.81 0.69 0.25 0.96 120 0.64 156
Other Non-Metallic Mineral Products 125 0.82 1.20 0.65 0.84 0.61 0.29 0.97 0.82 0.66 131 112
Basic Metals 272 0.71 124 0.26 0.52 0.32 145 0.37 0.59 129
Fabricated Metal Products, Except Machinery And Equipment 86 0.76 1.17 0.69 0.27 0.78 0.74 0.85 121
Machinery And Equipment, N.E.C. 153 0.68 1.32 0.77 0.79 0.49 0.18 0.84 043 0.82 11
Office, Accounting And Computing Machinery 140 171 0.52 1.27 0.02 1.99 0.46 452
Electrical Machinery And Apparatus, Nec 202 0.82 1.14 1.08 053 0.14 0.57 0.98 141
Radio, Television And Communication Equipment 204 1.00 0.99 0.92 0.82 0.06 1.39 1.58 112
Medical, Precision And Optical Instruments 148 0.95 1.04 0.72 0.62 0.17 0.95 0.90 213
Motor Vehicles, Trailers And Semi-Trailers 316 0.94 1.04 0.92 1.60 0.10 0.30 0.53 2.45
Other Transport Equipment 305 121 0.85 0.89 0.85 0.08 0.68 0.58 4.16
Manufacturing Nec; Recycling 92 0.87 1.13 0.77 0.95 0.60 0.88 0.73 0.88 0.56 0.97 1.39
Electricity, Gas And Water Supply 505 124 0.62 037 0.15 155 0.29 0.29 0.36 5.38 0.97
Construction 75 0.79 1.32 0.75 093 0.76 0.32 0.98 0.74 0.97 0.83
Services 111 0.95 1.07 084 1.30 113 0.43 0.90 0.80 135
Market Services 107 0.94 1.08 0.82 1.36 0.98 0.37 1.15 0.88 124
Wholesale And Retail Trade; Restaurants And Hotels 79 0.93 1.09 0.83 1.45 0.76 0.36 121 0.76 1.36
Transport And Storage And Communication 250 1.00 1.00 041 0.38 0.71 0.21 0.75 041 3.64 0.86
Finance, Insurance, Real Estate And Business Services 135 1.07 0.91 0.98 1.29 158 0.37 0.85 152 123
Community Social And Personal Services 123 0.94 1.06 0.92 1.04 1.21 0.52 0.58 1.55
(as ashare of cross-country sectoral average)

Taiwan

Country Chile Colombia  Mexico Slovenia Hungary Indonesia  Korea (China)  Estonia  Brazl Latvia Romania
Total economy 100 140 in 072 083 220
Agriculture, Hunting, Forestry And Fishing 156 205 120 083 177
Mining And Quarrying 075 314 123 292 050 042
Total Manufacturing 0.76 081 101 149 108 149 0.79 057 073 0.86 0.65 3.00
Food Produucts, Beverages And Tobacco 0.75 0.83 09 135 118 0% 077 110 083 128 097
Textiles, Textile Products, Leather And Footwear 0.85 0.9 098 250 124 282 091 071 097 0.83 081
Wood And Products Of Wood And Cork 119 0.83 101 172 0.9 343 0.77 0.70 070 084 1.06
Publishing, Printing And Reproduction Of Recorded Media 095 0.85 083 162 0% 139 064 051 054 0.9 067 261
Coke, Refined Petroleum Products And Nuclear Fuel 0.16 031 008 044 7.2 012 018 170 0.39 003 208
Chemicals And Cherical Products 056 0.63 0.68 137 142 0.86 0.56 0.52 058 068 028 301
Rubber And Plastics Products 082 0.90 0.88 182 091 198 0.70 0.62 048 084 049 266
Other NorHVeetallic Mneral Products 0.83 105 098 145 133 0.80 0.76 051 079 0.60 0.79 34
Basic Metals 103 0.67 0.69 17 14 oA 052 025 021 0.66 010 519
Falricated Metal Produicts, Except Mechinery And Equipment 098 094 0% 179 102 181 091 056 069 092 071 227
Mechinery And Eguipment, NEC. 0.62 0.52 123 0.72 105 053 0.35 059 0.79 084 6.47
Office, Accounting And Computing Machinery 018 0.35 0.27 12 091 0.90 025 0.92 073 081
Blectrical Machinery And Apparatus, Nec 052 058 148 140 115 052 041 089 0.75 022 410
Radio, Television And Comrmunication Equipment 043 0.70 0.80 114 237 088 088 0.85 0.82 193
Mediical, Precision And Optical Instrumerts 043 0.50 104 0.82 264 067 0.46 074 073 114 278
Motor Vehidles, Trailers And Semi-Trailers 030 0.38 141 067 101 071 061 031 052 083 010 452
Other Trarsport Ecipment 062 0.3 057 110 058 068 111 030 074 031 015 394
Manufacturing Nec; Recycling 0.80 0.63 106 132 104 186 091 0.67 137 0.77 056 291
Blectricity, Gas And Water Supply 048 035 0.90 037 017 165
Corstruction 0.86 189 0.87 075 135 241
Services 0.9 113 119 065 090 140
Merket Services 090 120 127 0.69 093 144
Whdlesale And Retail Trade; Restaurants And Hotels 095 147 112 065 116 114
Transport And Storage And Communication 0.46 126 177 062 0.65 172
Finance, Insurance, Real Estate And Business Services 115 056 0.80 043 073 118
Community Social And Personal Senvices 148 0.77 0.75 050 0.87 145
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Another way to shed light on country-specific ast versus industry-specific
technological factors is to use a shift-and-shaeothposition. The decomposition exploits the

following identity: S; = Zia),j S; » wheres, is the average firm size in manufacturing in coynt

j, sj is the average firm size in sub-sedt@nd w, is the share of firms in sub-seciowith

j
respect to the total number of firms in manufacigriDefine nowS as the overall mean in
manufacturing across countries aatl as the share of overall number of firms in suliesgc

Then the difference between countgnd overall mean can be decomposed as follows:
§-85=) WS — D> W§ =) (@ -@)S +Y (s -8)@, + (s ~8)w, —@) =

Byt Ds+ Do 7

The first term accounts for differences in theteed composition of firms, the second
for cross-country differences in firm size withiach sector and the last an interaction term,
which can be interpreted loosely as an indicatocaMariance: if it is positive, size and sectoral
compositions deviate from the benchmark in the sdineetion.

The decomposition (Table 8) suggests that witkria differences generally play the
most important role in explaining differences iremll size across countries: this component is
much larger (in absolute terms) that the sectopahpmsition component in many countrés.
The within-industry size component is particulddyge in the United States, confirming the idea
that a larger internal market tends to promotediafggms, but also in some transition economies.
However, the sectoral composition also play an i@y role in some small European countries
such as Denmark and Portugal but also in a relgtikegger country such as France and an
emerging economy like Mexicd.

All in all, overall differences in average firmzei seem to be largely driven by
within-sector differences, although in some cowstrisectoral specialization also plays a
significant role. Smaller countries tend to havaze distribution skewed towards smaller firms,
but the average size of firms does not map pracisith the overall dimension of the domestic
market. The results also confirm an obviousfbntdamentally important point. Differences in
coverage of very small businesses across courntrisamples and registers must be taken into
account in cross-country studies.

25. In a sensitivity analysis, we have also replicatieel decomposition for the sample of OECD
countries and the non-OECD countries (including attungary and Mexico) separately. The
results are broadly unchanged in the two sub-sanpl®oreover, we have replicated the
decomposition at a finer level of sectoral disaggt®n and again the results are broadly
unchanged.

26. The decomposition also suggests that the two elmeihthe decomposition are not highly
correlated: the interaction term is negative in muases, and the sign of the two elements of the
decomposition also tend to differ in most casesother words there is no clear link between size
structure and sectoral specialization tilted towapdoductions naturally characterized by large
firms (see Davis and Henrekson, 1999 for a dison$si

25



Table 8 Shift and share analysis of the determinastof firm size

contribution coming from differences in:

Average Interaction
Sectoral Size of between sectoral
Country composition Firms comp. and size Total
Denmark 0.14 -0.03 -0.09 0.01
France 0.08 -0.05 -0.05 -0.02
Italy -0.02 -0.17 -0.01 -0.20
Netherlands 0.01 -0.13 -0.04 -0.16
Finland -0.02 -0.05 -0.02 -0.09
Portugal -0.05 -0.04 0.02 -0.07
UK -0.01 -0.02 -0.03 -0.06
USA 0.00 0.42 -0.07 0.34
Canada 0.01 0.03 -0.02 0.01
Brazil 0.00 -0.08 -0.01 -0.09
Mexico 0.06 -0.06 -0.02 -0.02
Argentina 0.04 -0.14 -0.02 -0.12
Slovenia 0.01 0.30 -0.07 0.24
Hungary 0.01 0.14 -0.02 0.12
Estonia -0.03 0.07 0.02 0.06
Latvia -0.03 -0.20 0.04 -0.20
Romania 0.08 0.97 -0.36 0.68
Korea 0.04 0.12 0.02 0.18
Taiwan (China) 0.03 -0.14 -0.03 -0.14

The Total represents the percentage deviation of average size from the cross-country average:
the other columns decompose the total into sub-components

Gross and net firm flows

The second step in our analysis is to look at thgnitude and characteristics of firm
creation and destruction. We present entry andrabds for two populations of firms : those with
20 and more employees — to avoid comparability lerab related to size cut-offs in some
country data— and all firms with more than one eypé. As discussed in the previous section,
we focus on time averages (1989 onwards) ratherdahaual data to minimize possible
measurement problems.

Figure 3 shows entry and exit rates for the busirsestor and for manufacturing. Taking the
results at face value, the results point to a kiggree of turbulence in all countries (and confirm
one of the regularities pointed out by Geroski @9%8r industrial economies). Many firms enter
and exit most markets every year. Limiting the tatons to firms with at least 20 employees to
maximize the country coverage, total firm turnog@mtry plus exit rate8)is in between 3-8 per
cent in most industrial countries and more tharp&Ocent in some of the transition economies.
If we extend the analysis to include micro unitst¢119 employees), we observe total firm
turnover rates in between one-fifth and one-fowttall firms. These data confirm previous
findings that in all countries net entry (entry osnexit) is far less important than the gross flows
of entry and exit that generate it. This suggéisés the entry of new firms in the market is
largely driven by a search process rather than angng the number of competitors in the
market (a point also highlighted by Audretsch, 1995

27. The entry rate is defined as the number of newdfidiwided by the total number of incumbent and
entrants firms producing in a given year; the exié is defined as the number of firms exiting the
market in a given year divided by the populationoafyin, i.e. the incumbents in the previous
year.
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There are also interesting differences across desniThe Latin America region shows a
wide variety of experiences: while Mexico and thenmfacturing sector of both Chile and
Venezuela show vigorous firm turnover, Colombia aespecially Argentina show less
turbulence, closer to the values observed in soomiEntal European countries. The transition
economies of Central and Eastern Europe providerdtiteresting features. In most of these
countries, firm entry largely out-paced firm exithile more balanced patterns are found in other
countries. Obviously this is related to the prgcebtransition and is not sustainable over the
longer run. Still it points to the fact that neinfs not only displaced obsolete incumbents in the
transition phase but also filled in new marketsalihivere either nonexistent or poorly populated
in the past.

The open question is whether we should take thesdts at face value. As stressed in
the previous section, differences in sample se&lecind measurement error in longitudinal
linkages can yield spurious differences in measafdsm turnover. It is very difficult without
detailed information about the statistical proaegsn each of these countries as well as within
country validation studies to assess this probldnstead, our approach is to consider related
measures of firm dynamics that, in some fashiotengit to overcome these measurement
concerns.

Figure 3 Firm turnover rates in broad sectors, 190s

Panel A: Manufacturing, firms with 20 or more employees
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Panel B: Manufacturing, firms with at least 1 emplgyee
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We begin our inquiry into the validity of the tawer data by considering how the
entering and exiting firms compare with the averagsumbent. This is a within country
comparison that may be less subject to the measmtepnoblems that plague comparisons of
firm turnover across countries. We compute thatired size of entrant and exiting firms
compared with the average size of incumbent armwl @issent entry rates by size classes. If we
focus on the entire population of firms with atdeane employee, we see that less than 10 per
cent of employment is, on average, involved in figcneation and destruction. The difference
between un-weighted and employment-weighted firmdver rates arises from the fact that both
entrants and exiting firms are generally smallantincumbents. For most countries, new firms
are only 20 to 60 per cent the average size ofmb@nts. But the small size of entrants relative
to the average incumbents is driven by differeotdiss across countries:

o In Canada and especially the United States thel sehalive size of entrants reflects both
the large size of incumbents (see above) and tladl anerage size of entrants compared
to that in most other countries (in the United &atabout 2.5 employees in the total
economy and about 5 in manufacturing). In otherdspentrant firms are further away
from the efficient size in the United States thamiost other countries for which data are
available. There are a number of different possési@lanations for this. First, the larger
market of the United States may partly explain ldrger average size of incumbeffts.
Second, the wider gap between entry size and theémam efficient size in the United
States may reflect economic and institutional fesse.g.the relatively low entry and exit
costs may increase incentives to start up relgtiselall businesses.

o In the transition economies, new firms are subilytdifferent from most of the
existing firms that were drawn from the centrallggmed period. Indeed the net entry of
firms (entry rate minus exit rate) is particulallyge amongst micro units (20 or fewer
employees): during the centrally planned systemethare relatively few of these micro
firms which however exploded during the transitiomost of business service activities.

Unfortunately, the observed differences in thatre¢ size of entrants across countries
may still reflect longitudinal linkages problemdf in some countries spurious entry is more
prevalent and the continuing businesses that areosly labeled entrants are larger than true
entrants then this will increase the relative sizentrants in the country.

An alternative approach to overcoming measurenmoblems in firm turnover
measures is to disaggregate by some key businesactéristic and compare within-country
differences across countries. One interesting adteristic in this context is obviously the
business sizeFigure 4 presents entry rates by different size classemamufacturing. As
discussed above, entry is concentrated in the esngifle classes (fewer than 20 employees). But
it is interesting to notice how entry rate evolveslarger size classes. In most countries, entry
rates tend to decline with firm size, consisterthvie view that firms tend to enter small, test th
market and, if successful, expand to reach thermini efficiency scale. But in some European
countries, we observe a flattening of the entrg fat firms greater than 20 employees, or even a
U-shaped relation whereby entry rates tend to asefor larger firms compared with small
firms?® As an illustration, the Figure also reports agligator of the relative cost of setting up a

28. Geographical considerations may also affect theageesize of firms: firms with plants spreading
into different US states are recorded as singléspmihile establishments belonging to the same
firm but located in different EU states are recaords separate units.

29. Focusing on the total business sector suggestsra monotonic relationship between entry rate
and size classes; however, the steepness of thawd relations in less marked in those
countries where we observe a flattening or evershdped relation in manufacturing.
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business: those countries where we observe the{shaped relationship between entry rate and
size are those generally characterized by relgtivestly entry processé%. This may stimulate
firms to enter very small — and thus partly avogddome of the entry costs that kicks in at a given
size, or enter at a larger size and thus spreas tlive entry costs over a larger investment plan.
This is only a working hypothesis, which is howegerroborated by more detailed econometric
analysis (see Scarpetéd al2002). Of course, this specific difference-in-eifnce approach
works only if the measurement error in firm turnodees not vary systematically by size class.
Longitudinal linkage problems interacting with sdenpelection problems that vary by size may
be a problem in some countries.

Another dimension that can be used for this diffiee-in-difference approach is clearly
the industry, Sectoral variation within and between countmesy reflect a rich mix of the
technological, cost and demand factors driving faymamics as well as market structure and
institutions in the country. Table 9 presents aettgross firm turnover rates (entry plus exit
rates weighted by employment) normalized by therall/eross-country industry average. As
before, if technological and cost factors were preithant in determining the heterogeneity of
firm dynamics across countries, we should find thatvalues in the country columns of Table 9
are concentrated around one. The first elemenggort is that the variability of turnover rates
for the same industry across countries is comparabiagnitude to thatcross industryn each
country. Turnover rates (especially if weighted dmployment) are somewhat higher in the
service sector (especially in trade) than in martufing®" However, in most countries, some
high-tech industries with rapid technological chesmi@nd market experimentation had relatively
high entry rates in the 1990s (e.gffice, computing and equipmengd radio, TV and
communication Transition, but also Mexico tend to have gredien churning than in the
OECD countries, on average.

The finding of important industry effects that th@cross countries suggests a possible
avenue for the difference-in-difference approachsied light on the role of institutions in
shaping firm dynamics. Some recent stuliésve used the U.S. firm dynamic statistics as a
benchmark arguing that most of the cross industyiation in the U.S. is induced by
technological/cost factors. The working hypothdbst both papers use is that high turnover
sectors in the U.S. should also be high turnovetose in other countries unless institutional
factors have been distorting the dynamics.

Another approach to removing the country-specifEsasurement error is to exploit the
time variation within countries. If the measurememnor in a country is time invariant, then the
time dimension permits testing for possible chanigethe process of creative destruction in
countries affected by significant structural orippirelated changes.

30. These data are from the World Barikding Business Databasg{2005).

31. In Italy, however, there appears to be only sméfétnces in churning between manufacturing
and services. In the case of Italy this is paréidylevident for the employment-weighted turnover
and likely reflects the small differences in averagjze of firms between manufacturing and
services. The lower turnover rate in the Frenchisersector compared with that in manufacturing
is likely to depend on the existence of a sizedhodd in the French data, which tends to be more
binding in the service sector than in manufacturiwg an indication, the French data also suggest
a higher average size of firms in the service sabin in manufacturing, in contrast with all other
countries.

32. See e.g. Micco and Pages (2004); and Haltiwangarpstta, Schweiger and Vodopivec (2005).
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Figure 4 Entry rates by firm size, manufacturing,1989+
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Data on the administrative burdens to start up siness are from Nicoletti, Scarpetta and Boylau@d9). The
indicators are normalized from O (least restrigtitee 6 (most restrictive). Data for Finland arenfr 1992 to 1998.
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This is clearly the case in transition economidsth& beginning of their transition to a
market economy in the early 1990s, both gross aidfirn flows were large compared to
industrial and other emerging economies (Figureib)some of the transition economies a large
fraction of firms were closed down and replaced neww small ventures, and this process
accounted for more than 10 percent of total emptaym As the transition moved forward gross
and especially net flows declined to reach, atehe of the 1990s, values fairly close to those
observed in other countries.

Figure 5 The evolution of gross and net firm flowsn transition economies, business sector
Panel A: Gross and net firm flows
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Panel B: Employment-weighted firm flows
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Table 9 Gross firm turnover across countries andgectors

(as a ratio of cross-country industry average)
cross-
country Cher West
average | Industria  countries | Denmerk France Italy Netherlands ~ Fnland ~ Germeny  Portugal W USA Canada
total economy 216 090 116 091 089 074 077 0% 0.76 100 093 106
Agriculture, Hunting, Forestry And Fishing 198 102 097 098 108 078 066 114 1% 100 103
Mning And Quarrying 189 090 117 079 085 061 121 0 047 102 107 112
Total Manufacturing 190 089 118 097 106 077 072 091 061 0% 124 093 091
Food Products, Beverages And Tobacco 176 089 119 106 106 083 054 095 057 143 098 089
Textiles, Textile Products, Leather And Footwear 22 04 in 102 083 0.79 080 090 073 10 113 119 102
'Wood And Products OF Wood And Cork 198 085 127 0 080 069 062 092 049 113 112 105 o091
Publishing, Printing And Reprodluction Of Recorded Media 196 087 121 0% 09 071 o77 084 066 087 112 091 o091
Coke, Refined Petroleum Products And Nuclear Fuel 197 075 1338 118 051 063 0 053 0.82 069
Chericals And Cherical Products 155 094 10 117 117 083 093 086 067 088 095 101
Rubber And Plastics Products 168 087 119 083 0 078 072 03 067 08 098 095
Cther NorHVetallic Mineral Products 181 089 119 092 097 067 0.76 04 053 0% 148 0.83 083
Basic Metals 180 076 130 0% 059 081 080 086 074 081 055
Fabricated Metal Products, Except Machinery And Equipment 191 083 119 073 070 087 101 104 077 069
Mechinery And Ecuipment, NEC. 175 094 10 0% 106 0.74 063 108 137 082 083
Office, Accounting And Cormputing Machinery 241 0% 106 102 086 0% 249 136 08 048
Blectrical Machinery And Apparatus, Nec 176 097 16 108 081 0 083 10 139 0.83 086
Redio, Television And Communication Ecuipment 195 100 100 095 080 095 093 117 137 03 090
Medical, Precision And Optical Instrumernts 171 097 104 112 100 067 074 101 157 082
Motor Vehides, Trailers And Semi-Trailers 175 02 110 0% 081 064 03 069 151 04 083
Cther Transport Ecuipment 207 094 108 o091 0.76 072 097 o7 139 092 09
Menufacturing Nec; Recyding 204 083 118 097 083 073 081 085 061 064 148 100 03
Blectricity, Gas And Water Supply 135 100 100 089 147 058 180 04 044 18 054 139
Construction 233 085 123 082 081 083 057 104 062 110 097 094
Services 27 089 114 089 o173 0.70 0.76 02 097 087 104
—bus sector services 233 090 113 0% 083 075 078 090 0% 094 097
Whdlesale And Retail Trade; Restaurants And Haotels 29 088 116 0% 078 0.76 0.66 088 0 095 09
Transport And Storage And Communication 240 0% 108 080 0.76 0.69 070 0% 084 174 100 0%
Finance, Insurance, Redl Estate And Business Senvices 29 094 108 103 091 0.74 092 090 113 090 092
Comunity Social And Personal Services 217 0.82 120 063 0.85 0.56 0.63 0.97 0.67 131
cross-
country
average Mexico Slovenia Hungary Estonia Brazil Latvia Romania Argentina
total economy 21.6 1.22 121 1.21 0.81 1.30 1.26 0.75
Agriculture, Hunting, Forestry And Fishing 19.8 0.92 1.27 1.00 0.77 0.98 0.56
Mining And Quarrying 18.9 1.27 1.00 1.05 0.35 1.16 2.15 0.85
Total Manufacturing 19.0 1.29 112 117 0.81 131 1.48 119 0.78
Food Products, Beverages And Tobacco 17.6 1.23 1.06 1.32 0.78 1.51 1.54 0.86
Textiles, Textile Products, Leather And Footwear 22.2 1.30 1.02 1.03 0.65 1.31 1.31 0.86
Wood And Products Of Wood And Cork 19.8 1.48 1.13 1.39 0.96 1.29 1.42 0.79
Publishing, Printing And Reproduction Of Recorded Media 19.6 1.25 1.30 1.26 0.76 1.20 1.52 1.23 0.75
Coke, Refined Petroleum Products And Nuclear Fuel 19.7 1.07 1.81 1.16 5.07 0.54 2.49 0.55 0.86
Chemicals And Chemical Products 155 111 0.96 1.12 0.57 1.42 1.44 1.32 0.73
Rubber And Plastics Products 16.8 1.22 1.39 1.25 1.02 1.22 1.29 112 0.76
Other Non-Metallic Mineral Products 18.1 1.33 0.98 1.32 0.86 1.18 1.72 1.10 0.74
Basic Metals 18.0 1.25 111 1.36 2.78 1.25 2.32 0.93 0.68
Fabricated Metal Products, Except Machinery And Equipment 19.1 1.32 1.27 1.20 0.70 1.20 1.56 1.08 0.71
Machinery And Equipment, N.E.C. 17.5 1.12 1.03 0.62 1.19 1.78 0.96 0.76
Office, Accounting And Computing Machinery 241 0.73 0.94 0.69 1.22 1.36 1.33 1.16
Electrical Machinery And Apparatus, Nec 17.6 1.06 1.14 0.86 1.27 1.09 1.14 0.69
Radio, Television And Communication Equipment 19.5 0.93 1.00 0.96 1.38 1.27 0.95 0.74
Medical, Precision And Optical Instruments 17.1 0.92 1.09 0.73 1.38 1.54 1.05 0.60
Motor Vehicles, Trailers And Semi-Trailers 17.5 1.26 1.28 1.04 0.77 1.31 1.27 0.92 0.63
Other Transport Equipment 20.7 1.10 1.12 1.32 0.69 1.21 1.31 0.92 0.77
Manufacturing Nec; Recycling 20.4 1.41 111 1.24 0.86 1.22 1.41 1.03 0.77
Electricity, Gas And Water Supply 13.5 0.69 0.60 1.43 0.90 2.01 1.23 0.48
Construction 233 1.76 111 1.10 0.74 1.22 0.95 1.03
Services 22.7 1.16 1.23 1.23 0.82 1.23 1.27 0.75
---bus sector services 23.3 1.16 1.19 1.20 0.80 1.20 124 0.82
Wholesale And Retail Trade; Restaurants And Hotels 22.9 1.18 1.27 1.21 0.82 1.22 1.26 0.82
Transport And Storage And Communication 24.0 1.10 1.18 1.09 0.71 1.12 1.14 0.92
Finance, Insurance, Real Estate And Business Services 23.9 1.11 1.04 1.18 0.79 1.17 1.28 0.73
Community Social And Personal Services 21.7 1.03 1.60 1.39 0.83 1.32 1.32 0.57
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The post-entry performance of firms

Another interesting metric to characterize firmndgnics is to examine post-entry
performance of firms. Understanding the postyemerformance sheds light on the market
selection process that separates successful efitragtthat survive and prosper from others that
stagnate and eventually exit. In addition, postyemterformance is a measure that exploits
variation that may be less subject to measuremeat. e Conditional on a sample or register
capturing an entrant, there is a reasonable chthecgample or register will be able to follow that
entrant over time. Moreover, even if there is &ug exit from a cohort of entrants, it may be
that the degree of spurious exit is constant in giwvgn year so that examining changes in
survival and growth rates across ages for a giméeriag cohort may difference out such effects.

Figure 6 presents non-parametric (graphic) estémaf survivor rates for firms that
entered the market in the late 1980s and1990ssiitvévor rate specifies the proportion of firms
from a cohort of entrants that still exist at aegivage In the figure, the survival rates are
averaged over different entry cohorts to minimizesgible business cycle effects and possible
measurement problems.

Figure 6 Firm survival at different lifetimes, 1990s
Panel A: Manufacturing

1
0.9 -
0.8 -
0.7
0.6 -
0.5 -
0.4
0.3 -
0.2
0.1+

‘I:I age=2 Mage=4 Oage=7 ‘

-

anel B: Total business sector

1
0.9 1
0.8 1
0.7 1
0.6 1
0.5 1
0.4 1
0.3 1
0.2 1
0.1 1

oH L

. & v - @ O > > 23 R @
r & &8 > & <<<z§\c» é\é\* & Qqq@ S @\6 & &
S
‘?Q s é'oe,‘ % & QO Q° Q}{(g/ &
$®

‘ Oage=2 Mage=4 Oage=7 ‘

34



Looking at cross-country differences in survivates, about 10 per cent (Slovenia) to
more than 30 per cent (in Mexico) of entering firfad within the first two years (Figure 4).
Conditional on overcoming the initial years, th@gpect of firms improves in the subsequent
period: firms that remain in the business afterfitst two years have a 40 to 80 per cent chance
of surviving for five more years. Nevertheless,yoabout 30-50 percent of total entering firms in
a given year survive beyond the seventh year ingtiil and Latin American countries, while
higher survival rates are found in transition ecores™>

For most countries, the rank ordering of survigakimilar whether using a 2-year,
4-year or 7-year horizon suggesting that therenisngportant country effect that impacts the
survival function. However, there are a few ingtirgg exceptions. The U.S. has relatively low
survival rates at the 2-year horizon but relatii@ilyher survival rates at the 7-year horizon. This
pattern might reflect the relatively rapid cleamsof poorly performing firms in the U.S.

Table 10 provides details on the survival ratesage four across industries and
countries. The structure of the Table is simitathose presented above. Notably, the variation
across countries is more systematic than that sagndsistries. Across industries, between 60 and
80 percent of firms survive after 4 year, while fxample the survival rate in office and
computing equipment deviates across countries #0npercent below to 40 percent above the
cross-country average of 70 percent.

Each given cohort tends to increase in the inyhrs because failures are highly
concentrated amongst its smallest units and beaibe significant growth of survivors. These
facts are best presented by looking at gains inegesfirm size amongst surviving firms.

Given differences in data collection, the refeeeawerage size of entrants is that at
duration one for industrial countries and duratmmo for other countries, but excluding firms
with zero employment. The choice made for the stidal countries is dictated by the fact that
entrant firms include zero-employee firms. Forregée, in the United States, the time when the
firm is registered and when its employment is rdedrdiffer, giving rise to the possibility that
firms are recorded as having zero employees irettigy year and positive employment in the
second yeat® This, however, may represent an over-correctiorit @liminates employment
growth in firms with positive employment at regsion.

Figure 6 shows the evolution in average firm sizeurvivors as they age, corrected for
possible changes in entry size of the actual sarsiby age. In the Figure the average size of
survivors at different duration is compared wittatttat entry. The difference in post-entry
behavior of firms in the United Stafésompared with the West European countries is gibyti
due to the larger gap between the size at entryttandverage firm size of incumberits, there
is a greater scope for expansion amongst younguresin the US markets than in Europe. In
turn, the smaller relative size of entrants can tbken to indicate a greater degree of

33. Survivor rates for firms with 20 or more employeg¢sge one are similar to those observed in the
newly compiled Eurostat firm-level database (Elas2004).

34. However, recent work by Jarmin (2003), shows thaneafter correcting for the zero-employee
problem, the size expansion of entrant firms inth8. exceeds that in other industrial countries
by a wide margin. The growth in firm size in thesaing years shows that the United States
continues to perform much better than other OECIntriges.

35. The results for the United States are consistetit thie evidence in Audretsch (1995). He found
that the four-year employment growth amongst sumgifirms was about 90 per cent.
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experimentation, with firms starting small andsifccessful, expanding rapidly to approach the
minimum efficient scalé®

Table 10 Survival rate (4 years of age) across caties and industries

(as a ratio to cross-country sectoral average)

cross-

country Other West

average | Industrial  countries | Finland  France UK Germany  Italy  Netherlands Portugal USA
Mining And Quarrying 0.69 1.05 0.94 1.07 0.91 114 1.10 1.15 111 0.85
Total Manufacturing 0.67 1.00 1.00 0.94 1.02 0.79 1.10 1.04 1.07 112 0.95
Food Products, Beverages And Tobacco 0.69 1.02 0.98 0.92 1.10 0.69 1.10 1.08 1.01 1.35 0.91
Textiles, Textile Products, Leather And Footwear 0.59 0.96 1.03 0.95 0.98 0.75 0.99 1.04 1.02 114 0.81
Wood And Products Of Wood And Cork 0.64 1.04 0.97 0.95 1.10 0.86 112 1.09 1.19 1.04 0.99
Publishing, Printing And Reproduction Of Recorded Media 0.69 0.98 101 0.97 0.92 0.82 1.04 1.03 1.03 113 0.94
Coke, Refined Petroleum Products And Nuclear Fuel 0.73 1.05 0.96 1.05 1.05 0.67 1.20 1.23 1.13 1.37 0.79
Chemicals And Chemical Products 0.69 1.02 0.99 0.89 0.96 0.88 1.09 111 1.04 114 1.01
Rubber And Plastics Products 0.73 0.98 1.01 0.91 0.97 0.96 1.00 1.00 1.06 1.06 0.90
Other Non-Metallic Mineral Products 0.68 1.02 0.98 0.96 1.08 0.76 111 1.10 1.08 1.16 0.97
Basic Metals 0.69 0.99 1.01 0.94 0.85 1.08 115 101 0.93
Fabricated Metal Products, Except Machinery And Equipment 0.69 1.01 0.99 0.95 0.90 1.05 1.08 112 1.00
Machinery And Equipment, N.E.C. 0.73 1.01 0.99 0.96 1.03 0.70 1.00 1.09 1.29 0.99
Office, Accounting And Computing Machinery 0.70 0.88 1.10 0.92 0.61 1.05 1.03 1.13 0.80
Electrical Machinery And Apparatus, Nec 0.74 0.93 1.06 0.90 1.01 0.71 1.00 1.00 0.99 0.91
Radio, Television And Communication Equipment 0.71 0.92 1.08 0.99 0.86 0.73 1.00 0.91 1.00 0.95
Medical, Precision And Optical Instruments 0.77 0.96 1.04 1.03 0.88 0.70 0.92 1.08 1.15 0.95
Motor Vehicles, Trailers And Semi-Trailers 0.70 0.99 1.01 0.87 1.03 0.72 1.08 1.05 1.29 0.92
Other Transport Equipment 0.65 0.98 1.01 0.78 1.00 0.77 1.05 1.14 125 0.95
Manufacturing Nec; Recycling 0.66 1.02 0.98 0.93 0.99 0.78 114 1.04 111 1.29 0.92
Electricity, Gas And Water Supply 0.82 1.01 0.99 114 0.98 1.01 1.00 0.99 1.01 0.95
Construction 0.64 1.07 0.94 1.00 1.00 1.10 1.03 1.18 118 0.98
Market Services 0.66 1.02 0.98 0.99 0.96 101 1.02 114 1.09 0.96
Wholesale And Retail Trade; Restaurants And Hotels 0.64 1.02 0.98 0.91 1.01 1.02 1.03 1.07 1.12 0.96
Transport And Storage And Communication 0.66 0.98 1.02 1.22 1.05 1.00 1.04 1.07 0.45 0.94
Finance, Insurance, Real Estate And Business Services 0.70 1.01 0.99 1.01 0.85 1.00 1.01 1.16 1.10 0.95
Total non-agricultural business sector 0.65 1.02 0.99 1.00 0.99 0.82 1.05 1.04 1.16 1.13 0.97
(as aratio to crass-country sectoral average)

cross-
country Other
average | Industrial  countries | Estonia Hungary Latvia Romania Slovenia Argentina  Chile  Colombia Mexico

Mning And Quarrying 0.69 105 0% 049 111 0.98 140 0.84 0.69
Total Manufacturing 0.67 1.00 1.00 105 110 11 1.09 122 0.89 104 087 0.76
Food Products, Beverages And Tobacco 0.69 1.02 0.98 1.02 1.03 1.09 115 0.86 1.03 0.95 0.80
Textiles, Textile Products, Leather And Footwear 0.59 0.96 103 119 121 130 120 091 108 087 0.80
Wood And Products Of Wood And Cork 0.64 104 0.97 101 108 104 126 0.83 113 0.77 0.69
Publishing, Printing And Reproduction Of Recorded Media 0.69 0.98 101 0.95 104 108 1.06 123 0.93 1.09 102 0.77
Coke, Refined Petroleum Products And Nuclear Fuel 0.73 105 0.96 097 114 137 137 0.83 0.93 111 0.92
Chemicals And Chenrical Products 0.69 102 0.99 0.95 104 107 1.09 0.95 102 100 1.00 0.86
Rubber And Plastics Products 0.73 0.98 101 114 110 112 105 120 094 102 0.90 0.81
Other Non-Metallic Mineral Products 0.68 102 0.98 111 104 117 109 122 0.89 0.98 083 0.74
Basic Metals 0.69 0.9 101 097 135 103 132 0.90 113 092 0.78
Fabricated Metal Products, Except Machinery And Equipment 0.69 101 0.99 112 112 121 109 127 0.85 100 0.82 0.70
Machinery And Equipment, NE.C. 0.73 101 0.99 101 109 0.96 103 120 0.86 0.97 0.75
Office, Accounting And Computing Machinery 0.70 0.88 110 142 116 110 102 122 0.60 142 142
Electrical Machinery And Apparatus, Nec 0.74 0.93 106 102 106 105 110 113 0.93 114 0.98
Radio, Television And Communication Equipment 071 0.92 108 0.95 107 127 1.07 122 0.86 1.06 1.04
Meical, Precision And Optical Instruments 0.77 0.96 104 130 107 115 101 112 0.99 104 081
Motor Vehicles, Trailers And Semi-Trailers 0.70 0.9 101 107 114 143 114 116 0.95 0.96 083 0.81
Other Transport Equipment 0.65 0.98 101 137 113 143 121 106 0.83 0.88 0.88 0.76
Manufacturing Nec; Recycling 0.66 102 0.98 105 111 120 111 117 0.89 107 0.78 0.70
Electricity, Gas And Water Supply 0.82 101 0.99 0.95 098 112 105 106 0.95 0.88
Construction 064 107 0% 116 116 121 117 131 0.66 0.32
Market Services 0.66 102 0.98 107 106 112 0.96 119 0.89 0.73
Wholesale And Retail Trade; Restaurants And Hotels 064 102 0.98 106 107 113 0.98 120 0.87 0.74
Transport And Storage And Commmunication 0.66 0.98 102 115 111 12 104 114 0.98 0.78
Finance, Insurance, Real Estate And Business Services 0.70 101 0.99 106 106 113 100 120 091 0.75
Total non-agricultural business sector 0.65 1.02 0.99 1.09 1.10 1.15 1.00 1.23 0.88 1.07 0.90 0.67

Latin American countries also offer a wide randeost-entry performance of firms.
Argentina has very limited post-entry expansiorsefcessful firms in manufacturing, while in

36. This greater experimentation of small firms in th8 market may also contribute to explain the
evidence of a lower than average productivity atyems discussed below.
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Mexico selection of small firms is stronger thanalhother countries, but post-entry growth of
successful firms is also very strong, pointing tetr@ng market selection process but also strong
rewards to successful new firms.

Transition economies show a different behavior frmwst other countries also on firm
survival. They tend to show higher survivor redes large post entry growth of successful firms
which confirm the hypothesis that new firms enjoyadperiod of relatively low market
contestability especially in new low populated nedsk Romania is obviously an outlier
amongst transition economies: not only are faikates higher than in the other countries, but
even successful entrants have more limited oppiigarof expanding.

Figure 7 Average firm size relative to entry, by ge
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6. The effects of creative destruction on productivity

Reallocation and Productivity: Growth vs. Level Comparisons

In the previous two sections we have presentedeecge of significant cross-country
differences in firm characteristics, their markgiamics and post-entry performance which
cannot be fully explained by differences in sedtoamposition of the economy but rather points
to salient differences in market characteristicd anbusiness environment. The next obvious
guestion is: do these differences matter for aggeegerformance? We address this question in
a number of ways. First, we examine the connechietween productivity growth and the
reallocation dynamics that we have documented e ghor sections. We are particularly
interested in the contribution of entering andiagitbusinesses as well as the contribution of the
reallocation of activity amongst continuing busses However, such analysis of the
contribution of reallocation to productivity grow#ttross countries, while inherently interesting,
is fraught with interpretational difficulties givewur discussion in section 2 and also potentially
problematic due to measurement difficulties givem discussion in section 3. We attempt to
overcome some aspects of these difficulties byastiply sectoral variation within countries in
this analysis and then in turn comparing such sektifferences between countries (i.e., the
difference-in-difference approach). In additiore explore a cross sectional decomposition of
productivity that turns out to be simpler and mosbust in terms of theoretical predictions and
measurement.

Reallocation and Productivity Growth

Let’s define the sector-wide productivity levelyieart, P, as:®’
R= Zi 6, R 8

where§ is the employment share of firmandP; andp; are a productivity measure (which may
be LPQ, LPV, TFP, or MFP). In principle, a mea&saf productivity based upon TFP or MFP is
preferred but in practice the most readily avadatleasures (and in some ways the most reliable
measures) across countries is typically LPQ. Iratwiollows, we focus on LPQ but make
reference to results and issues for the other mesisu

A number of different decompositions have beergseatgd in the literature to explore
the relationship between productivity and reallmrat Some of the decompositions are dynamic
that permit explicit accounting of the role of gnémd exit while others are cross-sectional which
permit measuring the extent of allocative efficierad any point in time. In what follows, we
explore both types of decompositions and discusgdlative merits of each with a focus on the
use of these decompositions in a cross countringett

The first decomposition we consider is that sutggeby Baily, Hulten and Campbell
(BHC henceforth, 1992) and in turn modified by [ostHaltiwvanger and Krizan (FHK
henceforth, 2001). BHC and FHK decompose aggregatedustry-level) productivity growth

37. Besides the industry decompositions of productj\digta also are collected on aggregate industry
productivity levels and growth rates, un-weightecerage productivity of continuing firms,
entrants and exiters, and on the standard deviafitiee distribution of productivity of continuers,
entrants and exiters.
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into five components, commonly called the ‘withiifeet’, ‘between effect’, ‘cross effect’, ‘entry
effect’, and ‘exit effect’, as follows:

AP = 2Oudp 2 A0 (p —RL)+ 2 AGAp,
t i0c i0c i0c
+Zgit(pit _Pt—k)_zgit—k(pit—k _Pt—k) 9

iON i0X

whereA means changes over tkgears’ interval between the first year—k) and the last year

(t); G is as before; C, N, and X are sets of continugrgering, and exiting firms, respectively;
andP.is the aggregate.€., weighted average) productivity level of the seet® of the first year

(t-K.®

The components of the FHK (we will refer to abowe FHK for shorthand in what follows)
decomposition are defined as follows:

» Thewithin-firm effectis within-firm productivity growth weighted by itiél output shares.

* The between-firm effectaptures the gains in aggregate productivity cgmirom the
expanding market of high productivity firms, or ifinrolow-productivity firms’ shrinking
shares weighted hipitial shares.

» The ‘cross effectreflects gains in productivity from high-prodwaty growth firms’
expanding shares or from low-productivggowth firms’ shrinking shares.

» Theentry effectis the sum of the differences between each ewgtdiim’s productivity and
initial productivity in the industry, weighted by its matlshare.

» The exit effectis the sum of the differences between each exfiimg's productivity and
initial productivity in the industry, weighted by its matlshare.

The FHK method uses the first year's values faoatinuing firm’s share€t-k), its
productivity level (p«) and the sector-wide average productivity level)(P One potential
problem with this method is that, in the presenicem@asurement error in assessing market shares
and relative productivity levels in the base yehe, correlation between changes in productivity
and changes in market share could be spurioustiaffethe within- and between-firm effects.

To tackle these potential problems, we have at®ul @ second approach proposed by
Griliches and Regev (GR henceforth, 1995) whichsube time averages of the first and last

years for them?i , P , and P). As a result the ‘cross-effect’, or ‘covariantetm, disappears
from the decompositioff. The averaging of market shares in the GR methatlices the
influence of possible measurement errors, but therpretation of the different terms of the
decomposition is less clear-cut as the time avegagiakes the within effect term affected by

38. The shares are usually based on employment in dezsitions of labour productivity and on
output in decompositions of total factor produdtjvi

39. Similarly, in case of total factor productivity dmoposition using output shares, random
measurement errors in output could yield a positiveariance between productivity changes and
share changes, and hence, within effect could beasysly low.
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changes in the firms' shares over time and the dmiweffect term affected by changes in
productivity over time. The resulting formula is:

AP = ZEA Py +ZA6it(Fi_E)
t ioc __idc .
+Zeit(pit _P)_Zeit—k(pit—k _P) 10
iON iox

where gbar over a variable indicates the average of the kliaver the first yeat ¢ k) and the
last year {).*° Thus, the components of the GR decomposition eatelscribed as follows:

Thewithin effectdescribes the productivity growth within firms \gbted by theaveragefirm
share over the time-interval of the calculation.

The between-firm effeataptures the gains in aggregate productivity wicmmes from high-
productivity firms’ expanding shares, or from loweductivity firms’ shrinking shares
weighted byaverageshares over the time interval of the calculation.

The entry effectis the sum of the differences between each egtdiim’s productivity and
averageproductivity in the industry, weighted by its matlshare.

The exit effectis the sum of the differences between each exfiimy's productivity and
averageproductivity in the industry, weighted by its markbare.

Certain aspects of the decomposition need to beesliarmind when interpreting the data:

The FHK “within effect” reflects the pure contribon of continuing individual firms’
productivity growth, as it is weighted by tirétial shares. The “between effect” reflects the
contribution of changes in market share changesngmitial productivity level and the “cross
effect” or “covariance term” reveals whether firm#th increasing productivity also tend to
increase market share or not.

In contrast, in the GR method, the distinction lestw the within and between effects is
somewhat blurred in the sense that time averagiakemthe within effect term affected by
changes in the firms' shares over time and the dmtveffect term affected by changes in
productivity over time.

Although disadvantageous in some respects, it Bas buggested that the GR method is less
sensitive than the FHK method to annual fluctuationthe underlying data and, possibly,
measurement errors. For example, firms with ovenased labor input in a given year will
have spuriously low measured labor productivity apdriously high measured employment

40. This version of the GR decomposition also incluaesodest but important modification by FHK.
The between term as well as the entry and exitdeane deviated from the overall average.
Without this modification, it is possible that nentry can have a positive effect on productivity
growth even if exiting plants are more productibart entering plants if the share of entering
plants is greater than the share of exiting plants.
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share in that year, potentially producing negativeariance between productivity and share
changes. In this case, within effect in the FHK mettcould be misleadingly high.

The third method proposed by Baldwin and Gu (B@deéorth, 2003), uses as a
reference for the calculations of the relative picitvity of the different groups the average
productivity of exiting firms. With this method, éhcontribution from exiting firms disappears
and the entry component is positive if, on aver#geiy productivity is higher than those of firms
they are supposed to replace, the exiting firms.

Care has to be taken in interpreting the entryeatidcomponents as they do not always
reflect a comparison between productivity levelshat same point in time. For example, in the
version of the FHK decomposition used here, theyeabmponent comprises the difference
between average productivity among entrants atetiwk of the 3-5-year period with overall
productivity at the beginning. Obviously, therefora positive entry component does not
necessarily mean that productivity among enterings is above average in relation to their
contemporaries.

In our analysis we focus on the FHK method, babalse the other two methods for
sensitivity analysis and to better qualify someha key results. As part of sensitivity analysis,
we also explore, for a sub-set of countries, prodilg decompositions over different time
horizons. The baseline analysis is based on 5#p#larg windows for all periods and industries
for which data are available. However we also gmesesults for a three-year rolling windows
and test the hypothesis that the contribution femny changes with the time horizon considered.

The horizon in principle may have a major effeattbe contribution of net entry in a
specific country in a manner that is idiosyncratichat country and therefore impact any cross
country comparisons. The key here is the natutheflearning and selection dynamics within
the country or the industry. In any country orustty where such learning and selection effects
are especially large, there will be large differendn the results over different horizons. FHK
found large differences between five and ten yemizans in the U.S. and their subsequent
analysis suggests that this is because enteringrtsoim the U.S. are very heterogeneous. The
selection of the least productive entrants in thet $everal years as well as the relatively greate
increases in productivity for surviving entrantkatiee to more mature incumbents over the same
period imply that the impact of net entry is mueinger at a 10-year horizon than a 5-year
horizon. FHK show this holds even taking into asttothe inherently higher share of activity
accounted for by entering and exiting businesses avonger horizon. In what follows we only
have decompositions over five year horizons for thomtintries and three year horizons for a
smaller set of countries. While this comparisofpsien this dimension it does so only to the
extent that there are measurably different seleciw learning effects between 3 and 5 years.

With all of these caveats in mind, Figure 8 présethe decomposition of labor
productivity growth in the total business sectod &igure 9 presents the decomposition of labor
productivity for the manufacturing over the 1996s4d large sample of countries.

A number of elements emerge from these decompositi

41. Similarly, in case of total factor productivity deoposition using output shares, random
measurement errors in output could yield a positiveariance between productivity changes and
share changes, and hence, within effect could beasysly low.
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o0 Productivity growth is largely driven bwithin-firm performance In industrial and
emerging economies (outside transition) produetiwithin each firm accounted for the
bulk of overall labor productivity growth. This particularly the case if one focuses on
the three-year horizon (not reported); over thgédomun (i.e. 5-year horizon) reallocation
and, in particular, the entry component plays argfer role to promote productivity
growth.

0 The impact on productivity via theallocation of output across existing enterprigtse
“between” effect) varies significantly across caigg. It is generally positive but small.
This factor should be combined with the covariafmecross) term, which combined
changes in productivity with changes in employmemares. Theovariance termis
negative in most countries, including the transiteconomies. This implies that firms
experiencing an increase in productivity were alssing market shares, i.e. their
productivity growth was associated with restruetgriand downsizing rather than
expansion. This negative cross term in a relategt i8 potentially associated with
adjustment costs of labor. That is, in any givesss section there are some businesses
that have recently had a productivity shock but wuadjustment costs have not adjusted
their labor inputs (at least fully). For businesséth a recent positive shock, the higher
productivity will lead to a higher desired demarmal fabor and thus we will see such
businesses increase employment but due to dimngstaturns (in the presence of any
fixed factors at the micro level) a decrease irdpobivity.

o Finally, the contribution of net entry to overadiblor productivity growth is generally
positive in most countries, accounting for betw@@rper cent and 50 per cent of total
productivity growth. While the exit effect is alys positive, i.e. the least productive
firms exit the market contributing to raise the durotivity average of those that survive,
the entry contribution tend to be negative in mO&CD countries and in the non-
transition emerging economies. In transition @cos, in all but one country (Hungary
over the three-year horizon) the entry of new firmskes a positive and often strong
contribution to productivity. For most countrieghile the contribution of net entry is
positive, it is less than proportionate relativehe share of employment accounted for by
firm turnover.

o Grossfirm entry has variable effects on overall productivity grbveicross countries.
For example, data for European countries showrtbatfirms typically make a positive
contribution to overall productivity growth, althglu the effect is generally of small
magnitude. By contrast, entries make a negativeribotion in the United States for
most industries and a stronger than average catitiibtends to come from the exit of
low productivity firms. Interpreting these findjs without more information is
difficult. The weak performance of entrants in theS. might reflect greater
experimentation in the U.S. so that for each émecohort of entrants there is more
selection and potentially more learning by dothg.

An open question is whether the observed diffezsracross countries are accounted for
by differences in market institutions and policiesvhether they reflect different circumstances

42. Some evidence in favor of this interpretation isvyied in Haltiwanger, Jarmin and Schank
(2003), Foster, Haltiwanger and Krizan (2001, 2083) Bartelsman and Scarpetta (2004). The
former paper provides evidence of greater markeégmentation in the U.S. relative to Germany.
The latter shows that in the U.S. that as the bariengthens in the U.S., the contribution of net
entry rises disproportionately. Moreover, Fogteral show that the increased contribution of net
entry is due to both selection of the low produtfiventrants and due to learning by doing to
successful entrants.
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and/or problems of measurement. As discussed dtioge2 and section 3, drawing such
inferences from cross-country evidence is difficgiten that the policy environment may
impact in a variety of ways and given the measurgmpeoblems. These interpretation and
measurement problems may interact and may be edlgeproblematic for cross country
comparisons of dynamics decompositions. Consfdeexample, the problem of measurement
error in firm turnover. Mis-measurement of firmriaver that yields too high a measure of
firm turnover for a country because of say longitatl linkage problems will have offsetting
effects on the contribution of net entry to prodiitt growth. Other things equal, spuriously
high firm turnover will increase the share of aitjivassociated with entering and exiting
businesses and therefore increase the contribudgfomet entry to productivity growth.
However, this same measurement error is likelynbpact the differences in productivity
between continuing, entering and exiting businestfethe true relationship is such that exiting
businesses are less productive than continuinghesises, spurious entry and exit will tend to
reduce this difference since some of the measudtidg businesses will in fact be continuing
businesses. For entry, the relationship is patytimore complicated and also related to
interpretation as well as differences across c@asiin the nature of their dynamics. For a
country where entrants are immediately more prodectthan continuers, spurious
measurement error will tend to reduce the gap hadefore decrease the contribution of net
entry. For a country where entrants tend to be pesductive than incumbents at entry perhaps
due to market experimentation as in the U.S., sparentry and exit will decrease the negative
gap and therefore increase the contribution oenély (since it will reduce a negative effect).

One set of countries where these measuremenntargrietation problems appear to be
interacting in interesting ways is for the trarsitieconomies. In these countries, there is a very
high rate of firm turnover as a share of total eayplent and entry accounts for a large (but less
than proportionate to the share of turnover) sbémroductivity growth. The large contribution
of entry partly reflects the large rate of firmnawer, but it also reflects by construction a pesit
gap between entrants and incumbents productititynterpreting the latter finding, it is useful to
put it in the context of the high pace of turnovémr.general, it is difficult to interpret differeas
across countries in the magnitude of the gap betwedering and exiting businesses. For
example, this gap might reflect fundamentals dgvimarket selection with new businesses
adopting the latest business practices (or in iianseconomies, new businesses adopting market
business practices relative to incumbents) or ginieflect a very high entry barrier so that only
very productive new businesses enter. Howeverlaiter explanation might suggest that firm
turnover rates should be lower, which does not apfmebe the case for the transition economies.
Still, for the transition economies the contribatiof net entry is far from proportionate
suggesting that there is substantial churning dfifesses via entry and exit that is not
productivity enhancing.

Our data also allow checking the sensitivity o€ tbontribution of firm entry to
differences in the time horizon. Table 11 presehts difference in the components of the
decomposition as the horizon increases from thoda/é years for selected countries. To make
the three and five year components comparable¢dh@gonents have all been annualized. For
the selected countries, increasing the horizoneas®s the annual contribution of net entry,
decreases the annual contribution of the betweemponent and has a mixed impact on the
within component. The increase in the net entrynmonent is largest for the transition
economies with a relatively large increase of alntlmse percent for Estonia.  For the transition
economies at least, these findings are consistéhttiie hypothesis that learning and selection
effects increase the contribution of net entry avéanger horizon.
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There is also an important sectoral dimension He process of restructuring,
reallocation and creative destruction. Figure f&sents the productivity decompositions for two
groups of industries in manufacturing: (i) the lteehnology industries; and (ii) the medium-high
technology industries. The large negative cross-discussed above, i.e. the fact that firms with
strong productivity growth downsized, is evident low-tech industries, while in medium
high-tech industries this effect, albeit still ppag seems to be smaller. Even more interestingly,
the contribution of new firms to productivity grdwis modest in low-tech industries, and even
largely negative in a few countries including th8.UBut the entry effect is strongly positive in
medium high-tech industries. This result suggestsnaortant role for new firms in an area
characterized by stronger technological opportesiti

Figure 8 Firm-level labor productivity decompostion for Total Business Sector

FHK Decomposition Shares - Total Economy
Labor Productivity - Five-Year Differencing, Real Gross Output
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Chile: 1985-1999. Estonia: 2000-2001. West Germany: 2000-2002.

Latvia: 2001-2002. Portugal: 1991-1994.
Excluding Brazil and Venezuela.

Within = within firm productivity growth

between = productivity growth due to reallocatadlabor across existing firms
entry = productivity growth due to entry of newnfs

exit = productivity growth due to exit of firms
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Figure 9 Firm-level labor productivity decompaosition for Manufacturing

FHK Decomposition Shares - Manufacturing
Labor Productivity - Five-Year Differencing, Real Gross Output
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Argentina: 1995-2001. Chile: 1985-1999. Colombia: 1987-1998. Estonia: 2000-2001.
Finland: 2000-2002. France: 1990-1995. West Germany: 2000-2002. Korea: 1988 & 1993.
Latvia: 2001-2002. Netherlands: 1992-2001. Portugal: 1991-1994. Slovenia: 1997-2001.
Taiwan: 1986, 1991 & 1996. UK: 2000-2001. USA: 1992 & 1997.

Excluding Brazil and Venezuela.

Table 11

Time horizon Differences
Difference in Component from 5 to 3 Years
Country Net Entry Between Within

Argentina 0.001 -0.001 0.028
Chile 0.002 -0.005 -0.007
Colombia 0.001 -0.005 -0.004
Estonia 0.028 -0.006 -0.007
Latvia 0.019 -0.009 0.027
Slovenia 0.007 -0.001 0.001

One methodological issue that turns out not tedgecially important in most cases is
the form of the decomposition used for this analysiTo investigate the sensitivity to the
decomposition methodology used, Table 12 presémtdifference in the net entry component
(annualized) for the FHK and BG methodologies. dlehat a key difference is that FHK use
the initial average productivity of all plants de tbase from which to deviate the entering and
exiting plants productivity while BG use the exgqroductivity. FHK motivate their approach
as having desirable accounting properties — irgering plants contribute positively to industry
productivity growth over time if they are above théial average while exiting plants contribute
positively to industry productivity growth if theare below the initial average. BG motivate their
approach as being more appropriate to the extahetitrants are displacing exiting plants so the
correct reference group for entrants are the exitinsinesses they are displaciig. For most

43. One technical limitation of this alternative is thihis implies in turn that the between component
uses the exiters as the base for that componerthanig difficult to motivate.
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countries the difference is small and for virtually/the difference is positive. There are a ceupl
of countries where the difference is large andtp@s{Korea, Slovenia and Taiwan (China)).

Figure 10  Productivity decomposition by technalgy groups

FHK Decomposition Shares - Low Tech Industries
Labor Productivity - Five-Year Differencing, Real Gross Output
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Argentina: 1995-2001. Chile: 1985-1999. Colombia: 1987-1998. Estonia: 2000-2001.
Finland: 2000-2002. France: 1990-1995. West Germany: 2000-2002. Korea: 1988 & 1993.
Latvia: 2001-2002. Netherlands: 1992-2001. Portugal: 1991-1994. Slovenia: 1997-2001.
Taiwan: 1986, 1991 & 1996. UK: 2000-2001. USA: 1992 & 1997.

Excluding Brazil and Venezuela.

FHK Decomposition Shares
Medium Low, Medium High and High Tech Industries
Labor Productivity - Five-Year Differencing, Real Gross Output
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Argentina: 1995-2001. Chile: 1985-1999. Colombia: 1987-1998. Estonia: 2000-2001.
Finland: 2000-2002. France: 1990-1995. West Germany: 2000-2002. Korea: 1988 & 1993.
Latvia: 2001-2002. Netherlands: 1992-2001. Portugal: 1991-1994. Slovenia: 1997-2001.
Taiwan: 1986, 1991 & 1996. UK: 2000-2001. USA: 1992 & 1997.

Excluding Brazil and Venezuela.
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It is intuitive that the effects should in genebal small because for both methods the
net entry term depends critically on the differebedween average productivity of entering and
exiting businesses. Put differently, both theyeatrd the exit term subtract off whatever base is
used, so at first glance it might appear that #eehs irrelevant (the base term in each component
cancels out in the net). Consistent with this pective, computing the difference between the
FHK and BG net entry terms yields:

FHK =BG = (3.6, =2 6.)(R. ~RA) 11

ioX iON
where R, is the average productivity of incumbents ang, Rs the average productivity of
exiting businesses in the base year. Thus, ifstiere of activity (in this case employment)
accounted for by entering and exiting businessésisame then the difference is zero. As seen
in section 4, for most countries the share of #&gti@ccounted for by entry is about the same as
that for exit with the latter typically slightly iger since exiting businesses tend to be larger tha
entering businesses. Thus, this difference in kteigloes not matter for most countries.
However, for Korea and to a lesser extent Portagdl Taiwan (China), the share of employment
accounted for by exit is substantially less thanghare of employment accounted for by entry --
hence the sensitivity for these countries. Thifedince yields an especially big effect in Korea
given that the gap between incumbents and exitirsiniesses is also large.

Table 12 Accounting for the differences between FHkland BG decompositions
Exit/ Entry
Net Entry Share Incumbent/Exit
Productivity
Difference Difference Difference

Argentina 0.006 -0.012 0.098
Chile -0.015 -0.022 0.432
Colombia 0.005 0.008 0.627
Estonia -0.008 -0.031 0.28
Finland -0.003 -0.013 0.251
France 0.004 0.034 0.107
Korea, Rep. -0.06 -0.122 0.495
Latvia 0.01 -0.001 -0.037
Netherlands 0.003 0.028 0.025
Portugal -0.016 -0.039 0.394
Slovenia 0.014 0.059 0.252
Taiwan (China) -0.019 -0.077 0.264
UK 0.008 0.148 0.051
USA 0.004 0.012 0.299
West Germany 0 0.001 0.274

Notes: The reported figures are the time series averages. The first column
is the product of the second and third column. However, since the reported
figures are averages over time, the identity may appear not to hold (the
product of the averages is not the same as the average of the product).

To conclude this discussion of dynamic decompmsdt it is worth highlighting the
range of problems in drawing inferences from cramsntry comparisons of the contribution of
net entry across countries. For one, these decsitigpes depend critically on accurately
measuring the extent of entry and exit. As we haeted, spurious entry and exit will have
complex implications for the contribution of netmrwith effects working in potentially opposite
directions. For another, horizon may play a aiticole in these decompositions and such
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horizon differences are arguably different acrossintries (and industries). The horizon
problems are mitigated if very long differences ased (e.g., ten years) but this in turn poses
problems of data limitations and measurement (¢hg.,measurement problems may be worse
over a longer horizon). These problems shouldoedhterpreted as suggesting there is no value
to cross country comparisons of dynamic decomposti- indeed, some of the patterns we noted
across the countries appear to reflect rich adiffgrences in the firm dynamics that could only
be detected with these decompositions. Our messagad is largely one of caution. Moreover,
our message is to look for decompositions thatlese subject to the concerns we have raised
here. We now turn to a decomposition approachwieategard as especially promising in a cross
country context.

The cross-sectional efficiency of the allocation @fctivity

So far, the creative destruction process has biesgussed mostly from the point of
view of productivity growth. This is natural inishcontext since the creative destruction process
is inherently dynamic. However, as discussed abawvesome length, measurement and
interpretation problems raise questions about timeparisons of dynamic decompositions across
countries. An alternative simpler and more rolaygiroach is to ask the question — are resources
allocated efficiently in a sector/country in the@ss section at a given point in time? Dynamics
can also be examined here to the extent that theenaf the efficiency of the cross sectional
allocation of businesses can vary over time.

This approach is based upon a simple cross-settaecomposition of productivity
growth developed by Olley and Pakes (1996). Thatg hat in the cross section, the level of
productivity for a sector at a point in time candszomposed as follows:

R =(WN)Y R +Y A6,0P, 12

where N is the number of businesses in the sedtbAds the operator that represents the cross
sectional deviation of the firm-level measure frone industry simple average. The simple

interpretation of this decomposition is that agategproductivity can be decomposed into two

terms involving the un-weighted average of firmdeproductivity plus a cross term that reflects

the cross-sectional efficiency of the allocationaafivity. The cross term captures allocative

efficiency since it reflects the extent to whichnis with greater efficiency have a greater market
share.

This simple decomposition is very easy to implemand essentially involves just
measuring the un-weighted average productivitysus the weighted average productivity.
Measurement problems make comparisons of the lefalgher of these measures across sectors
or countries very problematic but taking the difiece between these two measures reflects a
form of a difference-in-difference approach. Beyameasurement advantages, this approach
also has the related virtue that theoretical ptexis are more straightforward as well.
Distortions to market structure and institutiongmnviguously imply that the difference between
weighted and un-weighted productivity (or equivdiethe cross term) should be smaller.

With these remarks in mind, Figure 11 the measditne gap between weighted and
un-weighted average productivity for a sample afrtdes. For virtually all countries, the gap is
positive suggesting that resources are allocatedoi@ productive businesses in these countries.
The South East Asian economies are on top, folloledhe U.S., while the Latin American
countries, except Argentina, show higher produtilioosts through resource allocation than the
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EU, but lower than in Asia. The transition econesnare generally weaker in terms of this
measure of allocative efficiency. For many cowsirithe gap is not only positive but large. For
the Asian economies and the U.S., the allocativiei@ficy term accounts for more than 50
percent of productivity. In the EU, the produdivboost is smaller but roughly around 25
percent.

Figure 11 The gap between weighted and un-weightdabor productivity, 1990s

The Gap Between Weighted and Un-Weighted
Labor Productivity, 1990s

Five-Year Differencing, Real Gross Output, Manufacturing

Data for Hungary, Indonesia and Romania use Three-Year Differencing.
Excluding Brazil and Venezuela.

Figure 12 presents the evolution over the 199@sdriransition economies. As may be
seen, the transition economies all start out at lew and sometimes negative allocation effects.
A negative effect means that allocation was wohns@ that resulting from a toss of the dice: for
some reason resources were disproportionately adldc towards poor productivity firms.
However, the transition countries generally exhibitrapid increase of this ratio over time
consistent with the view that allocative efficienayproved substantially in the transition
economies over this time period.

The findings in Figure 11 and Figure 12 are stgkamd suggest that this measurement
approach has great potential in a cross countryegon Moreover, the allocative efficiency
measures can be computed for specific industridéorother classifications of firms suggesting
that a pooled country, firm-type dataset of allaeefficiency measures would be valuable for
further analysis. Note, however, that the alla@atfficiency measures are not without problems
and limitations. A key problem is that the measurg construction do not permit decomposing
the contribution of entering, exiting and contirgiihusinesses. As such, in an analysis of the
impact of institutions on reallocation and produtyi dynamics, these allocative efficiency
measures cannot be used to investigate the impaitstitutions on such measures of firm
dynamics and in turn the contribution of those &feon productivity. Measurement error will
also cloud the interpretation of the allocativeodincy measures. Classical measurement error in
productivity at the micro level that is uncorrethtevith market share will tend to drive the
allocative efficiency to zero. Classical measunetregror in productivity that is also correlated
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with market share (put differently, classical maament error in output measures at the micro
level) will work in the opposite direction.

Figure 12 The evolution of the gap between weigkd and un-weighted productivity in
transition economies over the 1990s

The Evolution of the Gap Between Weighted
and Un-Weighted Labor Productivity
in Transition Economies over the 1990s
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Five-Year Differencing, Real Gross Output, Manufacturing.
Data for Hungary and Romania use Three-Year Differencing.

7. Concluding remarks

In this paper we assess the measurement and ianelllenges for studying firm
dynamics within and across countries. We use tBceollected measures of firm dynamics for a
sample of more than 20 countries. Our cross-cguldtaset has been assembled paying great
care to the harmonization of key concepts. Suchrmbaization is essential to conduct
meaningful comparisons, but we also argue thateffort so far should probably be extened as
there remain significant measurement problems. 1&\4imple comparisons of firm dynamics
across countries remain difficult to interpret, sidierable progress can be made by examining
multiple indicators and, by carefully considerirtge thature of the measurement error. Since
much of the measurement error is country-spegcifispme cases, using some form of difference-
in-difference approach which eliminates overall moyspecific effects reduces measurement
error problems

Bearing in mind the significant measurement protsiethere is evidence in our data of
a significant heterogeneity of firms in each marded country. This heterogeneity is manifested
in large disparities in firm size, firm growth apdoductivity performance. More in detail, we
found:

» The average sizeof incumbent firms varies widely across sectorsl auntries.
Differences in firm size are largely driven by viitfsector differences, although in some
countries sectoral specialization also plays aifsogmt role. Smaller countries tend to
have a size distribution skewed towards smallendjrbut the average size of firms does
not map precisely with the overall dimension of th@mestic market. An important
message emerging from our analysis is that in theircal analysis of firm dynamics,
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differences in the size composition across sedads countries ought to be controlled
for.

Firm churning measuresaken at face value, are large: gross firm turnaveolves 10-
20 percent of all firms in industrial countries,daaven more in transition and other
emerging economies. Entering, but also exitingndi tend to be small and thus firm
flows affect only about 5-10 per cent of total eayphent. This may suggest that the
entry of small firms is relatively easy, while largscale entry is more difficult but,
survival among small firms is also more difficuttdamany small new comers fails before
reaching the efficient scale of production. There aignificant measurement and
interpretation issues related to firm turnover datievertheless, we argue that exploring
the variation in firm turnover across sectors anmud of different sizes sheds some light
on the different nature of creative destruction.

Market selections pretty harshabout 20 to 40 per cent of entering firms faithin the
first two years of life. Confirming previous resjltfailure rates decline with duration:
conditional on surviving the first few years, thelpability of survival becomes higher.
But only about 40-50 per cent of total enteringBrin a given cohort survive beyond the
seventh year. Again, however, rank ordering of @heseasures is clouded by
measurement and interpretation problems.

Successful entrants expand rapidburviving firms are not only relatively larger also
tend to grow rapidly. The combined effect of exising concentrated amongst the
smallest units and the growth of survivors makesdiierage size of a given cohort to
increase rapidly towards the efficient scale. Meag the post-entry performance within
countries appears to be a somewhat more robusstistagince this statistic reflects
following a cohort over time within a country.

Creative destruction is important for promoting gdrztivity growth. While the
continuous process of restructuring and upgradygnbumbents is essential to boost
aggregate productivity, the entry of new firms ahne exit of obsolete units also play an
important role. In virtually all of our countrieshe net entry process contributes
positively to productivity growth. While, measurent and interpretation problems
associated with firm turnover cloud rank orderingsross countries, within-country
variations in the contribution of firm turnover teroductivity growth may be an
interesting avenue of research. For example, veerob a stronger contribution of net
entry to productivity growth in high-technology umstries compared with
low-technology ones; and the differences betweesahwo groups vary significantly
across countries. This, in turn, may suggest ferdifit role of creative destruction in
promoting technological adoption and experimentatio

Allocative efficiency is important in productivigvels, rank ordering of countries and in
productivity growth. Allocative efficiency can be measured using cresstional data
within a country or industry, by using the covaoanbetween market share and
efficiency (i.e., measures of productivity). Ining this measure, we find that virtually
all countries exhibit positive allocative efficigncFurther, the rank ordering of countries
on this basis appears more reasonable than othasumes of the contribution of the
reallocation process to growth. In addition, clemgver time in this measure also make
sense. For example, for transition economies,catiee efficiency is low but has
increased significantly over the course of the 5990
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