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PRELIMINARY

Abstract: This paper presents an analysis of aggregate pieityin the Norwegian
manufacturing industry from 1993 to 2005 using@apital database from Statistics
Norway. Aggregate productivity is calculated aseighited sum of firm-level
productivity, measured by Total Factor Producti¢ity*P). The study provides an
analysis of improved performance and the reallooatif resources for the existing
firms as well as the contribution of firm entry agxit to productivity growth.

The main objective is to see whether the relatorgrtbution from these factors
differs over the business cycldind that exiting firms have lower relative
productivity in the contraction period than in tia® expansion periods of our
observation span. In addition, entrants have higklative productivity in the
contraction period. Furthermore, while booms gix@ugds for high productivity
growth within continuing firms, this productivitygwth stagnates in the recession
period All these findings lead to the result that the Ietion process seems to be
more important for aggregate productivity growttcantraction than in expansion

periods.
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1 Introduction

Measuring and describing aggregate productivitgrisimportant piece in the picture of an
economy’s performance. Growth in aggregate prodigtifor an industry or an economy,
will depend on improved performance within opergtiitms as well as reallocation process
of new firms replacing exiting firms. The purpodetlis paper is to document and describe
the sources to productivity growth as well as toklat different conditions providing or
preventing growth in the Norwegian manufacturinglustry. Studies of the sources of
productivity growth have typically focused on withicontribution and reallocation
contribution as alternative sources. An interestjngstion is how these effects can be related
and to discuss whether the pattern of firm dynararas within firm growth changes over the
business cycle. My hypothesis is that the stat¢thefeconomy affects the conditions for
productivity growth and therefore, the contributioom the factors behind growth will differ
depending of the pressure in the economy. So,isnpidmper, | want to study the performance
among existing firms as well as to see if there cdranges in the quality of entering and
exiting firms over the business cycles. In thatardg some important questions have to be
answered; how is the productivity growth within Gaoning firms affected by the business
cycles? Do we observe that the contribution fromn ballocation process differs depending
on the state of the economy? And especially docti@acterization of entrants and exiting

firms differ in booms and recessions?

A rapidly growing number of studies provide evideraf heterogeneity in firm behaviour.
Over the past two decades, evidence is providedesting sizable heterogeneity of firms
across different interrelated dimensions, sizewtip market shares and life cycles ‘etc
Furthermore, in all countries studied, there iddemce that the population of firms undergo
significant changes over time, both through reseattocation between existing firms and the
process of firm exit and entry (see e.g. Fostal €2000), Bartelsman et al (2004)). Several
theories capture the importance of firm heteroggrier the process of entry and exit of firms
in the market. They generally relate to the prooafsScreative destruction”, ascribed to
Joseph Schumpeter (1942). The crucial element bfirSpeter’s theory is that it recognizes
that the continual shift in the composition of thepulation of firms through entry, exit,
expansion and contraction is essential in devetppimd creating new processes, products and

markets.

! see Foster, Haltiwanger and Krizan (2000) for eergiew of this literature



One basic theory related to these processes isufated by Johansen (1972), called the
Vintage capital theory. In this theory differences in efficiency and sual across firms are

explained mainly by differences in the time of grdnd the vintage of their capital stock. The
main point is that new capital is more productikiart old capital, not only because of wear
and tear, but also because it consists of thetlwelsnology. The implication of this theory is
that, particularly when technology is changingmfirare more likely to exit as their capital

ages.

A different point of view concerning the processenftry and exit is formulated byhe

passive learning model (Jovanovic, 1982). This theory considers new edras equipped
with different performance in production, which amgknown to the firms at the time of entry.
As they operate in the market the firms observér ttedative efficiency. Those firms that
obtain favourable information about their relateféciency expand, while firms with a poor
performance eventually decide to exit. One of ieen implications of this model is that

smaller and younger firms should have higher ancenaariable growth rates.

A related model explaining the variability in th@tunes of firms is thactive learning model
presented by Ericson and Pakes (1995). In this maddirm explores its economic
environment actively and invests to enhance itsitatolity under competitive pressure from
both within and outside the industry. Its potengéiatl actual profitability changes over time in
response to the stochastic outcomes of the firmis envestments, and of those other
producers in the same market. The firm grows ittessful, shrinks or exits if unsuccessful.
Pakes and Ericson (1998) find that manufacturingdiare more consistent with the active
learning model whilst retailing firms are more cistent with the passive learning model
Salvanes and Tveteras (2004) assert both a leaefiiect and a vintage capital effect in the
Norwegian manufacturing industry, and they showt tha two effects do indeed work in
opposite direction.

Earlier findings from studies on firm heterogeneibow that firm dynamics is not necessarily
associated with change in the size of the popudadiofirms, but rather with changes of the
characteristics of firmfs This paper will be focusing on how these differes affect

2 See Bartelsman et al (2004)
% See e.g Foster et al (2000) and Bartelsman 20al)



aggregate performance or more specific; aggregateéuptivity growth. Decomposition of
productivity has become a common method for anatyaggregate productivity growth at
the plant or firm level. Such decompositions cadidate the relative importance within
contribution and reallocation contribution. The contribution of continuing firms is due to
improved productivity within firms and employmerttifés between producing firms, from
less to more productive firms. The contributionnr@ntering and exiting firms depends on
the size and productivity level of these firms.fBiént methods for decomposing productivity
growth have been proposed in the literature. Fosteal (2000) give a summary of the

different methods and compare empirical resultsiftbe recent literature.

Bartelsman et al (2004) have provided an internaticcomparison of different factors’
contribution to productivity growth. They find that all countries the process of creative
destruction affects productivity directly, by resdating resources towards more productive
uses. In addition new firms contribute indirectljraugh the effects increased market
competition. Although these processes are obseirveall countries, their contribution to

aggregate productivity growth differs across caestr

Related studies of firm dynamics in the Norwegianr®my present different results. Mgen
(1997) emphasize the role of reallocation of resesir from exiting firms to new
establishments as the most important source t@tbe@uctivity growth, while Balsvik and
Haller (2005) find that the largest part of the durativity growth is generated within
continuing plants. However, the latter study alsgbkasize that the contribution of external
restructuring via entry and exit of plants is negigible. A recent paper by Raknerud (2007)
provides a theory-founded econometric model totiflethe extent to which profitability can

explain exit behaviour.

How business cycles affect the allocation of resesithas been a subject for discussion by
economists since this relation was formulated bdyu8tmeter in 1939. From his argument that
recession promotes a more efficient allocationesiources by driving out bad investments
and release resources for more efficient use, thasedeveloped models that formalize this
allocation of resources as a “cleansing effecteskssions” Concerning firm dynamics, the

“cleansing effects” of recessions work through mechanism that low productive firms are

* See e.g. Davis and Haltiwanger (1992), MortensehRissarides (1994)



forced to leave the market and release resourcesvianore productive firms to establish. In
this way a recession can assure a more efficiesitooation of the resources between
operating firms. Some studies have suggested atteenviews about the effect of recessions
on firm dynamics. Caballero and Hammour (1994) artat fewer entrants during recessions
give less competition for existing firms and canphé&w-production firms to survive.

Furthermore, Barlevy (2002) show how recessions meuce aggregate efficiency by

discouraging the reallocation of workers.

Baldwin et al (2000) presents some empirical figdion the efficiency of the reallocation
processes related to the state of the economy.réxudt is that firm-specific factors such as
age and size exert a strong influence on the &itate. An important consequence of new
firms in the market is that they provide as newagl@and processes. In addition new firms
have an indirect effect on productivity providingn amportant source of competition.
Competition continuously separates winners andrsosgth unsuccessful firms exiting the
market relatively rapidly, and successful survivare growing and adapting. The magnitude
of this competition seems to depend on the statth@feconomy and the effects of the
business cycle will vary between different sectorsthe economy. Firm specific size
characteristics of industries also influence théufa rate as well as changes in industry
concentration and turnover. There are also findingere macroeconomic conditions exert a
modest influence on the survival rate. The fortuoesiew firms vary cyclically with the

business cycle, a higher growth rate in real ougmads to more survival.

| choose total factor productivity (TFP) as a measaf productivity and calculate firm level
TFP by estimating production functions. Produtyiat the aggregate level is then calculated
as a weighted sum of the productivity for all opiegfirms in the market. | find that exiting
firms have lower relative productivity in the caamttion period than in the two expansion
periods of our observation span. In addition, enttrdnave higher relative productivity in the
contraction period. Furthermore, while booms giveugds for high productivity growth
within continuing firms, this productivity growthagnates in the recession period. All these
findings lead to the result that the reallocatialmcess seems to be more important for
aggregate productivity growth in contraction tharexpansion periods.

The structure of the paper is as follows. Sectiopr@&sents the data and describes some

important choices to be considered in the prodiigtianalysis. Section 3 provides a
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description of the calculation of aggregate proghtgt growth and presents alternative
methods for decomposing productivity. Some deseepttatistics on entry and exit rates and
information about firm characteristics is presensedl discussed in Section 4. Section 5
describes aggregate productivity in the entire rfesturing industry and presents the results
from the decomposition analysis. Thereafter theodgmosition analysis is performed at the
sector level. The findings from this analysis arespnted in section 6. (Preliminary: In

Section 7 the performance of entrants and exitingsf is analyzed more exhaustively

Section 8 provides a discussion of other factorsnueproductivity growth.) Finally, Section

9 briefly concludes.

2 Data

2.1 General description

My analyses are based on the Capital database whahecently established database from
Statistics Norway (see Raknerud et al (2004) fazudmentation). This database comprises
information on key economic figures (e.g., numbiegraployees, value added and capital) for
manufacturing joint-stock firms. A firm is define “the smallest legal unit comprising all
economic activities engaged in by one and the sammeer” and may consist of one or more
plants. The unique feature of this data set is ¢in@t is not limited to book values, since the
key variables are measured in current prices (¢akiccount of depreciation). | will explain
the advantage of this feature further when deswilihe measurement of capital below. This
data set contains more than 90 000 observationsgltire period 1993 — 2005 on more than
10 000 firms. In 2001 these firms correspond top80 cent of all firms in the Norwegian

manufacturing industpy.

2.2 ldentifying entries and exits

| define a firm as aikxit-firm in yeart if the firm is present in the data set in yédut is
absent in yeat+k. Similarly, a firm is defined as dantrant if the firm is observed in year
t+k but is absent in the ye&rThe firms with observations both in ydaand yeart+k, are
defined asSayers. Using these common definitions of exit and entryyrba problematic

® This analysis only includes firms from the Norwagimanufacturing industry. The excluded firms cgpond

to 3 per cent of total firms in 1993.



because firms could disappear from the data set fither reasons than a real shutddwn
One problem is that identification numbers migharoee due to data error. | have chosen to
exclude firms with gaps of one and two years froim $ample. These observations represent
about 8-11 per cent of the sample of firms in egedr. This choice is made to ensure that
missing observations for only one or two yearsratecounted as exits and entries. Secondly,
if there is a merger or a takeover, this method wehister the firms changing their
identification number as exits. | make no furthéempts to limit the number of so called
spurious firm entries and exits, but as the angligsbased on firms rather than establishments
such measurement errors are likely to be smallethd firm level the incidence of mergers
and takeovers will be smaller compared to the éstahent level.

I have chosen to include all firms with two or meraployees in the analysis and it is
important to remember that my results can be skngilihe choice of firms included in the
sample. Table Al in the appendix presents the sludrexits and entries for four different
groups of firms grouped by their firm size. The mpart of the firms belongs to the group
with number of employees larger or equal to fivd Ess than 20, corresponding to a total
annual share of 46.5 per cent. Firms with lowenth@mployees represent about 25 per cent
of the total number of firms, while the percent&gethe last two groups is about 22 and 6 per
cent respectively. The exit and entry rates arbdridor the two groups consisting of small
firms. High entry and exit rates amongst small §reuggest that the process of entry and exit
of firms involves a proportionally low number of vkers. Although the differences are small,
the entry rate is higher than the exit rates ferttho groups with low employment, while we
observe the opposite pattern for the two grougsmk with a higher number of employees.
This result supports earlier findings that exitfimgns in general are larger than entering firms,
see e.g. Haltiwanger (1996). A sample where firrtk five or fewer employees are excluded
could miss out on important information about fidgnamics, but there may be less

measurement errors in identifying exiting and entgfirms.

| have calculated the average size of enteringeaiitthg firms relative to the average size of
continuing firms in my dataset. The relative siZeeotering firms varies from 50 to 80 per
cent and the relative size of exiting firms varfeam 60 to 80 per cent. Bartelsman et al

(2004) provides an overview of the relative sizeeatering and exiting firms for several

® See (Salvanes og Tveteras, 2004)
" This is in line with the argumentation in Vest20(7)



countries. My findings for the Norwegian manufastgrindustry are comparable to findings
in countries like Denmark, Finland and East Germ@tyto 80 per cent the average size of
continuing firms) while these numbers is much lova@r countries like USA, Canada and

several transition economies.

2.3 Measuring Physical Capital

The uniqueness of the Capital database rises fnenfaict that it contains estimates of firm
specific variables at current prices. The methodabfulating capital values at current prices
is described in Raknerud et al (2087yVith information about firms’ investments through
year it is possible to deduce the reduction infitme’s capital stock from one year to the next
by the book values. Raknerud et al. calculate aatamh rate as the reduction in capital as a
share of the capital stock at the beginning ofytb@r plus investments during the year. This
reduction rate consists both of a depreciation sag a potential sale of capital. Tangible
fixed assets in current prices is then calculatgdalking the book values of capital at the
beginning of the year, add investments and sulotigache reduction, and adjust for prices
corresponding to new capital. This measure of ahjpit current prices is then the capital

stock for the firm the subsequent year

| interpret the term capital in line with Rakneretdal. as a durable tangible production factor,
corresponding to the termangible fixed assets in the business accounts. Their approach
separates between two classes of assets: 1) Bisldind land and 2) Other tangible assets.
The latter group consists of machinery, equipmesitjcles, movables, furniture, tools, ships,

rigs and aircrafts, and is therefore quite hetemegas. The expected lifetimes of the assets in

the first group are considerable larger than insagond. Valuated at current prices these two
types of assets are defined C* and C? respectively in equation (2.1). Raknerud et al
calculate a reduction rate for each of these tvassds of assets as described above. This
gives us two reduction rates for each firm each,\@efined asVi and Y in equation (2.1).

When estimating the firms’ production functions are interested in the capital service from
the capital stock through a year, the capital’'stigouation to production. In this sense it is

8 For a detailed description of the method usedaadiscussion of alternative methods see RakneradniRgen
and Skjerpen, 2007.
° A strong assumption is essential for this metmaainely that book values in the first year, 1993iaéqurrent

prices. This assumption implies an underestimatfahe current prices for this first year.



more reasonable to consider the cost of capitherahan the value of the capital stock. The
cost of capital will contain annual cost of all gmuent used in production and is by

Raknerud et al calculated as the sum of redugticadicted interest costs and leasing costs.

The cost of capital in production in current pricgsart:

I r
@1) C,=(i+ICH+ 07+ )CE R+

R: and Rt represent the leasing costs for each of the dasfstangible assets, whitds the

real interest rate for yeat®. A volume index for the capital variable can mastructed by

deflating Ci by the price index of capital. | have used thegindex for new investments in
all tangible fixed assets as a total, given in @apital database. The reference year is 2001
and the price index variables are at the industvell

2.4 Measuring productivity

A fundamental basis in order to discuss the driiorges to productivity growth is to get a
reliable measure of productivity. | prefer TFP am@asure of productivity although there are
some potential measurement and econometric protg&ted to this concept. TFP takes into
account the effect of changes in the capital stack provides more information about
changes in technology than does labour productiVitere are several methods of calculating
TFP™. | have chosen to measure TFP by estimating ptmduftinctions.

The basis for the analysis is the Cobb Douglasymtahn function:
(2.2) Y, = ACTLY

Y. is a measure of output, whilCi andL, represent the usage of capital and labor,

respectively A: is interpreted a firm’s total factor productiviffFP) which measures change

in output with given amounts of capital and labor.

1% Using the 10 year Norwegian Government bonds

' For a brief overview of methods for estimatingrplproductivity see Arnold, 2005



Transforming the Cobb-Douglas production functintoilogarithms allows linear estimation.

One advantage of choosing this functional formhist the estimated coefficier 5, and 5,
correspond to the input factor elasticities and thin be easy to interpret. A simple standard

estimation equation can be written as:

Iny, =InA, +8,InC, +5,InL;
(2.3)
Iny, =B InC, +5,InL, +e,

The firm specific TEFIN A, may be expressed as an error €: mGiven this equation, one
can calculate an estimate for the error term, plexithe coefficients are consistently

estimated.

The problem usually referred to as tmelogeneity problem, arises from the possibility that
some of the inputs in production are unobservedheresearcher and these variables are
therefore not specified in the estimation equatibthis is the case, and if the decision for the
observed inputs, capital and labour, is relatettiése unobserved inputs, the OLS estimates
of the coefficients for the observed inputs willlhased. Technically we say that the
regressors and the error term in equation (2.3¢@melated, which means that the regressors

endogenous.

If we believe that the part of TFP that influendesh behaviour is a plant specific attribute
which is invariant over time, the Fixed Effect (Rapdel will give consistent estimators if the
model is correctly specified. This FE approach @iasof subtracting a firm’s mean from
each observation and by this make all firms’ obsdrand unobserved time-invariant fixed
effects drop odt.

To take account of the time specific variables dlude time dummies in the regression

equation. Adding these elements lead to the foligvexpression:

(3.3)InY, =a+B,InC, +B,InL, +DI+u, +&,

12 For a discussion of drawbacks of the FE methodcespeGriliches and Mairesse (1995).
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where Y is the firmi’s value addetf in yeart and Ciand L are the amount of capital and

labor used in productionu; is the firm-specific variable D is a dummy-vector for the years

1994-2003, @ is a constant an€i is an error term with standard properti&: ~ N(0,0°) .
The production functions are estimated industryniolustry so that returns to the input factors
are allowed to differ between different sectorse Téstimates from these estimations are

presented in Table A3 in the appendix.

We assume that thg's are firm specific fixed effect, being the sanse éach firm within all
N
years. With the additional assumption that the sfial theu;’s equal to zerozui =0, we
i=1
can interpret the constant in the regression eguats the average productivity. This means
that the year dummies can be interpreted as avemangkictivity growth for the respective

year to the base year 1993.

Another important choice in estimating productiamdtions is how to measure the output
term. In this analysis | have used the firms’ vahdded, and this choice is due to the
available data at haffl The alternative would be to use sales where Indb subtract
intermediate inputs. Then, from theory, sales sthdal regressed on the three inputs: capital,
labour and intermediate inputs. Unfortunately, | mlot have any information about the
different components of the firms’ intermediateutgpand it is then difficult to find a suitable
price index for deflating this term. Sales will re#pture effects of variation in intermediate
inputs, but I believe that using a deflated termtifi@ intermediate inputs at hand could give a
misleading picture of the actual variation. So,avé used single deflation of value added
where value added at current prices is deflated thié commodity price index for industrial

sectors (9 subsections).

In general there will be some difficulties to calesi when we deflate the output term. Firstly,

any quality improvement in output that is not refedl in the deflator will result in a

3 The volume index for value added results fromadiefig the firms’ value added by the producer piitex
for the manufacturing industry

1 According to Bartelsman (2000) value added seebetmore useful for making welfare statements at an
aggregate level but is less useful for understandaurces to productivity growth. The more disaggted the

data, the greater the advantage of using grosaiptiod for productivity measures.
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downward bias in productivity. Secondly, | do natvh access to micro level prices.
Assuming the prices to be the same implies thatsfiwith higher than average prices will
mistakenly be assigned higher productivity whilghar than average prices for intermediate
inputs will give the opposite effect. Using a d&dlaat the sector level we solve some of these
problems, but differentiating between productivitjferences and differences in markups
will still be difficult, if not impossible. Althoug one of the basic findings related to
productivity using micro data is the high dispensim productivity between firms and
industries, there is still a question how muchh# tlispersion at the micro level is noise and

how much is real.

3 Decomposing productivity

Previous empirical studies have used different oothto measure the contribution of
reallocation and firm turnover to productivity grihw(see Foster, Haltiwanger and Krizan,
2000 for a review). | have considered three difiermethods for the decomposition of
aggregate productivity growth. | will in the maiarp of the paper follow the decomposition
method proposed by Foster, Haltiwanger and Krizad( henceforth, 2000), but | present
the results from two alternative methods for congumar. The advantage of the FHK approach
is that it gives a clear interpretation of the eliéfint terms by tracking changes in productivity

relative to a reference point, industry averagg@base yeat

Aggregate productivity growth is calculated fromvaighted sum of individual productivity

for all operating firms in the industry.

(3.1) InTFR, =) 6, InTFR,

where TFP: is TFP for firm i in yeart and & is the firm’s share in the industry measured by
share of total employméfit In this analysis the firm specific term TFP witnsists of the
following parts:

15 A full discussion of how this method compareslteraative decompositions as those suggested HgtBai
(1992) and Griliches and Regev (1992) is provideHaster et al (1998) and Disney et al (2004).

'® The calculation of value added in the dataset s¢ergive some negative values for some firmsvehaot
taken care of this yet, so | have chosen sharenpfeyment instead of share of output in the induas weights.
This choice is in contrast to the statement heBadrtelsman et al (2004): “The shares are usualbed on
employment in decomposition of labor productivitydeon output in decomposition of total factor proiility.
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(3.2) InTFR, =InY, - B, InK, = 5, InL,
(38.3) INTFR, =9, +u, +¢&,

where 9 is the average productivity growth in year t congglato 1993 Y is the firm’s fixed

effect (interpreted as the time invariant firm sfegroductivity and € is the residual for
firm i in yeart. | have removed firms with residuals three times standard errors for the
residuals to avoid outliners caused by measurereents. | then choose to interpret the

residuals for the remaining firms as the time var@oductivity measures for the firms.
Changes in productivity will occur as some firmgpnmove productivity and as employment
share changes. Changes in employment shares raftedtirnover as well as growth and

decline of existing firms.

To examine these different sources to productigiywth the FHK method decomposes the

change in industry productivity between yeand yeat-k in the following way:

(3.4) AINTFR, = InTFR, -InTFP_,

(3.5)AINTFR, = 36, AINTFP, + > A8, (InTFP,_, ~InTFP) + > AG,AINTFP,

Sayers Sayers Sayers

WITHIN BETWEEN COVARIANCE

+ > 6,(nTFR, ~InTFPw) = > 6, (INTFR,_, ~INTFP:)
entrants exits
ENTRY EXIT

The first term in equation (6.3) shows the conttidu to productivity growth from TFP
productivity growth within surviving firms, the “whin-effect”. The second term is the
“between firms effect”, which is positive if thogéants that initially had above average TFP
are the ones that gain market shares. The third tera “covariance” term that will be
positive when market shares increase (fall) fontsavith positive (negative) productivity
growth. The last two terms present the contribgitmproductivity growth accounted for by
entry and exit. The sum of entry and exit effec¢his net entry effect. These terms are positive

when there is entry (exit) of firms with above (@&) initial average productivity. One
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potential problem with this method is that, in gfresence of measurement errors in assessing
market shares and relative productivity levels lie tbase year, the correlation between
productivity and changes in market share couldpogisus, affecting the within- and between
effect. The next method | present for decomposhaglyctivity growth attempts to tackle this

potential problem.

The formula used by Griliches and Regev (1995) (SRupposed to be less sensitive to

measurement error in output and inputs relativbéod~HK-method.

AINTFR, = Y g (nTFP, —InTFR,_) + (8, -, )(INTFP: —InTFP)

i0Stayers i0Stayers

WITHIN BETWEEN
+ > 6,(InNTFP, =InTFP) = > 6, (INTFP,_, ~InTFP)
iCONew iDExit
ENTRY EXIT

This method replaces the industry productivityhia base ye¢InTFP:—« in the FHK

decomposition with the industry average produgtifar all firms taken over the two periods

INTFP. The disadvantage of this method is that the nredswithin effect will now be
reflected in the covariance effect and the measbe¢aeen effect components. (*ma
utbroderes mer. Mer intuitiv forklaring) The FHKdathe GR method compare the entering
and exiting firms with an average firm in the inttysn measuring the contribution of firm
turnover to productivity growth. Baldwin and Gu (&) argues that entering firms essentially
replace exiting firms so its more appropriate tmpare productivity between entering and

exiting firms.
The BG formula is to be presented as follows:

AININTFR = 3 6, AINTFR + > (INTFR ~INTFPy, )As, + Y AGAINTFR,

i0Stayers i0Stayers iOSayers

WITHIN BETWEEN COVARIANCE

+ Zen (lnTFPit - InTFPExit,t—k)

iONew

NETENTRY
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Here Peiti-« is the weighted average labor productivity of egtfirms in the base year.
Although it may be more appropriate to compare peotigity between entering and exiting
firms, this alternative also implies that the besw&omponent uses the exiters as the base for

that component and this is more difficult to moteza

(Preliminary: There are several arguments concerning the satwsitof the relative
contribution of entry, exit and stayers to varioassumption choices. 1: output versus

employment shares. 2: period chosen.)

4 Pattern of entries and exits in the Norwegian maufacturing industry

A large number of plants enter and exit the Nonaegnhanufacturing industry each year.
About 58,5 per cent of the total number of firmsl®O3 left the market and were no longer
operating in 2005 and about 63,6 of the manufaagupians in 2005 where plants that entered
between 1993 and 2005.

Previous studies on the exit and entry of produdease documented considerable
fluctuations in entry and exit rates, but theréegss documentation on how the characteristics
of entering and exiting of plants vary through thesiness cycle. Recently some researchers
have turned to these questions, see Lee and Mukay2008). This section follows the work
from Lee and Mukoyama in terms of providing a dgdimm of entrants and exiting firms as

well as of continuing firms and of how the charastes changes with the business cycles.

| have documented patterns of entry and exit dwelbusiness cycle documented in terms of
entry and exit rates, employment and productivitptigh the years 1993 to 2005. Figure 1
and Figure 2 provide an illustration of the Norwagbusiness cycles over this time period,
represented by the rate of unemployment in the@ogrand the number of unemployed in
the Norwegian manufacturing industry in Figure hjle/Figure 2 provides monthly

production indexes for the industry.
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Figure 1: Total number of unemployed in the industy and the unemployment rate in
Norway, 1993-2005
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Figure 2: Index of production for manufacturing, trend cycles series
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Note: StatBank Norway, Statistics Norway. Indexadeference year 1995.

In the beginning of 1993 the economy started arng beriod of strong economic expansion
after the deepest recession since World War 2drdte 1980°s. Significant reduction of the

interest rate, growth in public spending and gdhebetter times internationally where some

7 Different statistics describing the Norwegian labforce are available at http://www.nav.no
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explanatory factors for this long expansion peribide unemployment rate in 1998 decreased
to about half as compared to 1993. In Figure 2 @geassteady growth in industrial production
from 1993 to 1998. The turbulence in financial neaskinternationally from the Asian Crisis,
reduction in the oil price and higher interest tatelefend the value of the Norwegian krone
(NOK) resulted in a slowdown in the economy afté®3. The US economy went to a
recession in 2001 and the rest of the OECD-cowuntokkowed subsequently. In autumn 2002
the Norwegian economy followed as well, but thisesssion turned out to be moderate and
short-lived. For the Norwegian manufacturing indyste high wage growth compared to the
wage growth internationally led to a difficult siion. In addition to a significant

appreciation of the NOK from 2000 to 2002, the ss@an internationally hit the Norwegian
manufacturing industry hard. This situation invalseveral closures and reductions and a lot
of jobs were lost in the period 2001-2003. We aathg result captured by a slight decline in
industrial production until 2001. Then, for sevaedsons the interest rate was reduced
remarkably from 2002 to 2004 which led to a depiiensof the NOK during 2003. This
decreased interest rate played a significant rofeaking the recession moderate and short-
lived. The Norwegian economy came into a boom eetid of 2004 and in the summer 2005
it had been in an expansion for two years. The avgd situation for the Norwegian economy
and better times internationally, ended the negagtate of the Norwegian manufacturing
industry during 2004. From 2001 to the mid 2002 there are small chaitgé= industrial
production before we observe further decline irdpation from the middle of 2002 to the

middle of 2003 in Figure 2. After 2004 the prodaantin the manufacturing industry expands.

| define the expansion and contraction periods pamalysis based on the annual growth rate
of total manufacturing output compared to the agergrowth for the period. From the index
of production numbers given by Statistics Norwa&glculate total production each year and
find the growth from one year to the next. Annuadrage growth rate for the entire period
equals 0.7 %. The years 1999-2003 all have a neggtowth rates. These years represent
harder times for the Norwegian economy in my anslgad the period is then characterized
as a contraction period. The years from 1993-19@B2803-2005 are all years with higher
than average production growth and represent tbd gears in the analysis. This gives us

two periods characterized as expansion periodseirtonomy (1993-1998 and 2003-2005).

'8 Source: Samfunnsspeilet nr.4, 2005. Statisticsvspr
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Table 1 provides both employment shares and slo&irasmber of firms for the three periods.
The annualized exit rates for the three periodsSate7.3 and 7.2 per cent respectively. The
exit rates follow the counter cyclical trend documeel in the literature, although the third
period characterized as an contraction period levelatively high annual exit rate. The
annual entry rates are 8.4, 7.3 and 3.9 respegtiVek last period consists of only two years,
so it is not directly comparable with the other tildne employment shares for exiters and
entrants are relatively smaller compared the enmpéoyt shares for stayers, indicating that the
exiting and entering firms are on average smahantcontinuing firms. Nevertheless, these
shares are still considerable. In 1998 about 2@9cpnt of total employment was in firms
entering after 1993 and 23.2 per cent of employnmeh993 was in firms closed by 1998.
These numbers are even higher for the second pémididating that the reallocation process

involves a larger share of employees in the reoagsériod®.

The last two columns give measures for averageuotodty for each group weighted by
employment for each firm. The former column presbatweighted average TFP measured as
absolute values, so we can easily compare averagegdivities between all groups of firms.
In the latter column the numbers are indexed redatd weighted average TFP for stayers
measured in the first year of each period (theoplsti“Base year”).

From the last column we see that exiting firms hasgnificant lower average productivity
compared to stayers measured in the same yeall fitree periods. When we relate these
results to the economical situation, we can salttleexiting firms in the expansion periods
have a lower average productivity compared to thgess than in the contraction period. The
difference between the indexed TFP for exiting firm the two first periods is significantly
different from zero at a 99 % confidence level, lehihe difference is not significantly

different from zero between the second and the ghériod®.

19 Since the three sub-period consists of differemier of years, for these measures only the twofieriods
are comparable. In chapter 6 we will see these eusrdit a year to year basis.

%0 See appendix for significance results
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Table 1: Firm turnover, size and productivity differences

Share of the Employment | Average size Weighted Weighted
number of plants share average TFP average TFP,

index

1993-1998

Exiters 27,0 23,2 30,1 0,54 0,86***

Entrants 42,2 27,9 22,9 0,62 0,97

Stayers,

Base year 73,0 76,8 36,9 0,63 1,00

Stayers,

End year 57,8 72,1 43,1 0,76 1,19%**

1998-2003

Exiters 36,7 28,9 27,3 0,54 0,69*+*

Entrants 36,6 31,3 27,8 0,83 1,05%**

Stayers,

Base year 63,3 71,1 38,9 0,79 1,00

Stayers,

End year 63,4 68,7 35,1 0,79 1,01

2003-2005

Exiters 14,3 9,6 21,7 0,59 0,72%*

Entrants 7.7 49 20,1 0,91 1,10%**

Stayers,

Base year 85,7 90,4 34,3 0,83 1,00

Stayers,

End year 92,3 95,1 32,7 0,88 1,06***

Note: The shares for the exiting firms reflect #i@res in the base year, while the shares of astear the
shares in the end year of the periods. Averagei$Righted by employment at each firm and is exgped
both in absolute values and relative to the weidjlateerage for continuing firms in the base yeareach
period. The results in table 1 that are signifibadifferent from the average TFP of stayers in blase year

at the 99 % and 95 % confidence level are markéld ¥+ and ** respectively.

In the last column the entering firms’ productivigye also indexed relative to stayers’
productivity measured in the first year of eachiqubrwhile the entrants’ productivity is

measured in the end year of each period. Intuititieére will be differences between these
averages because of average productivity growthinvithese years. By looking at the

absolute productivity measures we see that theagegoroductivity for entrants is higher for
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entrants than for exiting firms in all periods @beaverages are measured in the end year and
the base year respectively). Furthermore, the mistraverage productivity is lower than for
the stayers measured in the end year of the fegbg, but it is higher than the average
productivity for stayers measured in the end yddahe two other periods. The indexed TFP
for entrants differs significantly between the pds. Looking at the first period, we see that
entrants measured in 1998 have a lower averagetidPthe stayers in the period measured
in 1993. In the second period the average prodtyctior entrants is higher compared to the
stayers measured both in the base year and imthgear of this period. This is also the case
in the third period. The difference between theekall TFP is significantly different from
zero at 99 % confidence level for two first pericasd at a 90 % confidence level for the
second and the third period. The average TFP fiaets in the third period is not consistent
with the argument that new firms are less prodectivexpansion periods than in contraction
periods because of stricter selection mechanisnmguider times. Since the third period only
consists of two years, the measured TFP, espeémalgntrants, is not directly comparable to
the other periods since this group will have fewears in improving performance before the
group is measured in 2005. But this argument doegxplain that the indexed TFP is higher

for this period even though this is an expansiaiope

The average productivity growth within continuinignfs differs significantly between the
periods. The difference between the indexed THgsificantly different from zero both for
the first and second and for the second and tl@rabg at a 99 confidence level. These results
indicates the contraction period is characterizetbty productivity growth within continuing
firms, and therefore, the aggregate productivitgngh by far will be drive by the reallocation
process of new more productive firms replacing lessluctive firms that exit. In the first
period the firms who exit have much higher produdgtithan the firms’ who exit in the
subsequent contraction period. Also the entranthenfirst periods are less productive then
entrants in the second period. This result suppbesargument of recessions implying an
important cleansing mechanism for firm dynamicst Boother finding from these results,
may seem just as important, namely the low withiodpctivity growth in the contraction

period.
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We see that entrants during recessions are largeam@@ more productive than firms entering
during booms, at least for the first peridg his result may indicate that new firms are both
replacements for exiting firms and as well as timeply important competition for continuing
firms. Related to the discussion of decompositiathads in the previous section, this is an
argument against the BG method. The argument tieaprioductivity of new firms should be
compared only with existing firms does not seerfittto my data. In the next section we will

see that the decomposition method chosen will aatrbcial for the results of the analysis.

5 Aggregate productivity and the results from the écomposition analysis
Figure 3 present the aggregate productivity inNbewvegian manufacturing industry
calculated from the weighted sum of the individordductivity measures for each firm. The
aggregate productivity growth from 1993-2005 isrfduo be 27 per cent in this period. This
gives an annual growth of 2.2 per cent. For ourdrgub-periods presented above, the
respective productivity growth rates are foundéalb.3, 8.6 and 7.6, with corresponding

annual growth as 2.1, 1.7 and 3.8 per Zent

Figure 3: Aggregate productivity in the Norwegian nanufacturing industry, 1993-2005
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Note: The aggregate productivity is indexed rekatw INnTFP in 1993.

%L The first result is in line with results from Balith and Gu (2003) and we find similar results te ktter
result in Lee and Mukoyama (2008)

22 The TFP growth is concurrent with the results friBatsvik and Haller (2005) for the years 1993-1998.32
% and 10.36% respectively). Raknerud and Rgnni(@@®4) calculate annual growth in labour produtyivi
using the Capital database for the period 1993-200 is measured as 2.9 % for the years 1993-28€8%.0
% for the years 2000-2002.
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Table 4 presents the results for the three diftedacomposition methods described in
Section 3. Here, the effects are presented as dahganents’ annual shares of annual
productivity growth. The absolute values for eadmponent are given in Table 5, where
only the results from the FHK method are considefidte contribution from the net entry
effect can be compared between the different mathédkk recognize the same pattern for all
three methods, meaning that the net measured ingpacttry and exit does not appear to be
very sensitive to the method used. At the same twve can see that the FHK and the RG
methods provide very different estimates of thatre¢ importance of entry versus exit. The
FHK method compares the productivity of entrantshwthe productivity for stayers and
exiters in the base year, while the RG method coesptheir productivity with an average
productivity for stayers and exiters over the engieriod. Using the RG method decreases the
effect of entry. Comparing the FHK and BG methodssee identical measures of the within
effect and the covariance term. In the BG methedogtween term and the net entry term are
calculated comparing stayers’ and entrants’ pradigtrelative to the productivity of exiting
firms. This gives some differences in the estimateshsures of these effects between the
methods, but nevertheless, we do observe the satterp so it seems like the results of the
analysis will not be so sensitive to the methodseimo | will from here only discuss the results
from the FHK method.

Table 4: Decomposition shares of aggregate productivity growht, three periods

AINTFP Stayers Stayers Stayers Net entry | Entry Exit
within between | covariance

FHK
1993-1998 2,1 105,6 -7,1 -15,0 16,4 0,9 15,5
1998-2003 1,7 0,9 -16,6 17,2 98,5 40,8 57,7
2003-2005 3,8 77,8 -4,9 -6,6 33,6 6,9 26,7
RG
1993-1998 2,1 98,1 -12,2 - 14,1 -13,0 27,1
1998-2003 1,7 9,5 -6,8 - 97,3 25,1 72,1
2003-2005 3,8 74,5 -10,5 - 36,0 4,5 31,5
BG
1993-1998 2,1 105,6 -10,2 -15,0 19,6 - -
1998-2003 1,7 0,9 -21,4 17,2 103,3 - -
2003-2005 3,8 77,8 8,2 -6,6 20,6 - -

Note: The values represent the shares of annuatgag productivity growth for each periddnTFP is the

annual percentage point growth.
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Table 5: Decompaosition of aggregate productivity growth, the FHK method

AINTFP Stayers Stayers Stayers Net entry | Entry Exit
within between | covariance
1993-1998 0,021 0,022 -0,001 -0,003 0,003 0,000 | 0,003
1998-2003 0,017 0,000 -0,003 0,003 0,017 0,007 | 0,010
2003-2005 0,038 0,030 -0,002 -0,003 0,013 0,003 | 0,010

Note: The values represent the each componentthuptivity growth as absolute values

We can see that the components’ partial importagiéfers significantly for the three
period$®. The productivity growth from continuing firms dams most of the aggregate
growth in the years 1993-1998 and 2003-2005, wluiethe period 1998-2003 the within
productivity growth seems insignificant to the aggate growth. The reallocation of resources
between continuing firms, given by the Between &mel Covariance term, seems to be
inefficient (negative) for all periods except ftwetCovariance term in the period 1998-2003.
In this period, where within productivity growth iery low, there seems to be a more
efficient reallocation of resources through shiftamployment towards those firms that do

have productivity growth.

We see that the Net entry effect is significanthy ffor the first period compared to the others,
and that this is caused by low contribution fronthbexiting and entering firms. Turning to
the period 1998-2003, the productivity growth fraine Net entry component is the driving
force to aggregate productivity growth, explainaigput 97 per cent of aggregate growth. The
net entry effect gets smaller in the years 2002G05, but is still a considerable source to
productivity growth in this period, where it explaiabout 33 per cent of aggregate growth.

So the results from the decomposition analysis bofiport and supplement the discussion
related to in Table 1 above. The contribution @ different components seems to vary over
time and apparently through the cycle. We have sesrentrants’ average productivity
relative to stayers is higher in the contractionquecompared to the first period with
expansion. An interpretation may be that a boonmHeryears before and up to 1998 have

revealed new creations which do not improve avepagirmance in the industry, while this

%3 The results from the first period are comparakith #he work by Balsvik and Haller (2005) and tlesults

indicate the same conclusions except from the hegetvariance term in my analysis.
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kind of establishment seems to be prevented ily¢hes with contraction. In addition the
exiting firms have a lower average productivityatele to stayers in the recession period
compared to both periods with expansion. This tesiports the theory of a “cleansing
effects” of recessions where low productive firmes #rced to leave the market and release
resources to new more productive firms to estabksinthermore, we observe that while
booms give grounds for high productivity growth it continuing firms, this productivity
growth stagnates in the recession period. Fromelalve can see that the growth from
continuing firms equals zero in the years 1998-2@08explanation for this low productivity
growth can be low innovation investments for thetowing firms as well as inefficient

adjustments of inputs or outputs due to reducedadéem

All these findings indicate a higher contributivom the Net entry component in the
contraction period and this is exactly what we obsén Table 4 and Table 5. We see that
while the productivity growth from the Net entrymaponent in absolute values is much

higher from the first to the second period, théedénce is not that large between the second
and the third period. Still the share of Net emtiyaggregate productivity growth given in

Table 4 differs significantly both between thetfiaeid second and between the second and the
third period. This leads to the result that thdloeation process of entrants replacing exiting
firms seems to be more important for aggregateumpdty growth in contraction than in

expansion periods.

6 Decomposition for different sectors

When analyzing productivity growth at the aggregasmufacturing level we are faced with a
risk of missing important information about diffaces at the industry level. These
differences may be significant sources to proditgtgrowth. Although the production
functions are estimated for each sector, alloworgséctor specific coefficients and average
productivity growth, the partial contribution frostayers, entrants and exiting firms can still
differ significantly between the sectors. The agerproductivity for exiting and entering
firms will depend on which sectors expand and wisiettors decline substantially in number
of firms in each period. Sectors are charactengigd different productivity and if there is a
large decline in sectors with low productivity amthrge increase of firms in high productive
sectors these events can explain a consideratilefthe difference in average productivity

between entering and exiting firms. The data atll@mtains firms in 21 manufacturing
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industries at the 2-digit NACE eyl From the information of total employment grovirh
each sector each year | will divide the sectors imo groups. Firms in expanding sectors are
sampled in one group and firms in declining sectdglisbe in the other. Afterwards, |
decompose the aggregate productivity growth in sackor group in the same manner as in
last section. With this approach the productivitgwth is to be analyzed for different

economic conditions at the sector level.

By comparing exit and entry rates across sectorsamdest whether entry and exit rates are
mostly driven by sector specific structural diffieces or changing macroeconomic
environment associated with business cycles orggmaim technology relevant for all sectors.
Figure 4 and Figure 5 present annualized exit aty eates for all sectors in the three sub-
periods. Here | use annual identification of ensaand exiting firms meaning that firms
observed in yedr but not in yeat+1 is defined as an exiting firm in yetawhile firms
observed in year but not in yeat-1 is named an entrant

We see from Figure 4 that all sectors, except Nd¢ce6, 32 and 37, have higher exit rates in
the years 1998-2003 than in the other two peridtss result supports the findings of
counter-cyclical exit rates in the literature. Weetors Recycling, Manufacturing of radio,
television and communication equipment, Manufaotyof non-metallic mineral products
and Manufacturing of pulp, paper and paper prodo@i® higher exit rates in the years from
1993 to 1998.

We see that most of the firms have higher entry i@t the first period of the observation
span, and all sectors except Manufacture of weaaraband Manufacture of office

machinery and computers have the lowest annua} eate in the years between 2003 and
2005. Although the magnitude of the exit and eraitgs differs across sectors, the pattern for
the three periods is similar, indicating that macanomic factors are the main driving

sources for changes in these rates.

4 See List Al for NACE-codes in appendix. Firms friACE 16 and NACE 23 are removed from the sample
due to few observations.

%5 |n section %=5 for the two firs periods arig=2 for the last period in the analysis. Herd..
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Figure 4: Exit rates by sectors for the three perids
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Figure 5: Entry rates by sectors for the three pends
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The purpose of this section is to see whether dinelitons for productivity growth differ
between expanding and declining sectors. To geffeeient number of observations for each
group | have to do the analysis first year by aedryand then combine these results for each
period, using the average over all years in eadlogheTable 5 present the characteristics for
the firms in both sector groups for the three pgid have done the analysis for all firms as
well (presented by the column named Total) to He tbhcompare the results and to see how

the total number of firms is divided into the twmgps.
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Table 5: Plant turnover and productivity differences

Share of the number of

Weighted average TFP

Weighted average TFP,

plants index

Exp. Decl. Exp. Decl. Exp. Decl.
1993-1998 | sectors | sectors Total sectors | sectors | Total sectors | sectors Total
Exiters 7,7 7,9 7,7 0,39 0,58 0,43 0,61*** 0,77** | 0,65***
Entrants 12,0 11,6 12,0 0,49 0,44 0,47 0,77*** 0,58*** | 0,71***
Stayers
Base year 92,3 92,1 92,3 0,64 0,75 0,66 1,00 1,00 1,00
Stayers
End year 88,0 88,4 88,0 0,66 0,77 0,68 1,04~ 1,02 1,03*
1998-2003
Exiters 9,4 10,1 9,8 0,43 0,55 0,51 0,57*** 0,75*** | 0,69***
Entrants 10,8 9,3 9,8 0,99 0,57 0,83 1,32%** 0,78%** | 1,12%**
Stayers
Base year 90,6 89,9 90,2 0,75 0,73 0,74 1,00 1,00 1,00
Stayers
End year 89,2 90,7 90,2 0,76 0,72 0,72 1,02 0,98 0,97*
2003-2005
Exiters 7,2 8,0 7,8 1,02 0,51 0,57 0,97 0,63*** | 0,68***
Entrants 57 4,2 43 1,25 0,76 0,86 1,18%** 0,92 1,03
Stayers
Base year 92,8 92,0 92,2 1,06 0,82 0,84 1,00 1,00 1,00
Stayers
End year 94,3 95,8 95,7 1,11 0,83 0,86 1,05* 1,01 1,03***

Note: Entrants, exiters and stayers are idedtlfig observations from a year to year basis. Wefit-P for

stayers are then measured for both of the surviyaags, the Base year and the End year (weighted by

employment at each firm). The TFP values for theeB@nd) year for each period is the average of all

Base (End) year averages in this period. In theclasmn the values are indexed relative to theghieid

average for continuing firms measured in the Bas& for each group.

The indexed TFP for each group in table 5 thasayeificantly different from the average TFP adysrs

in the base year at the 99 %, 95 % and 90 % carfalkevel are marked with *** ** and * respectiyel
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We observe in Table 5 that there are only smakdihces between entry and exit rates for
the two groups of industries. However the pattdroov they differ is consistent for the three
periods. In all periods exit rates are higher inlidéng than expanding sectors and entry rates

higher in expanding than in declining sectors. Eha® intuitive and expected results.

We observe the same pattern concerning averageginaty for the total number of exiters,
entrants and stayers as we saw in Table 1. Thareimportant difference between the
results presented in this table and in Table 1,ehathat the identification of exiting firms,
entrants and stayers here is based on observétionne year to the next €1 in the
description from section 2.2). The values from egedr are then averaged over the years in

each period.

We see that exiting firms have lower productiviign stayers in all periods. For entrants the
productivity is higher than the average producittr stayers in the two last periods while it
is lower for the first period. The productivity gvth for continuing firms is largest for the

first and the third period. All these results ardime with the results in Table 1.

The difference between exiting firms’ relative puatlvity in expanding and declining sectors
is not consistent for all three periods. Averagedpictivity for exiting firms is higher for

firms in declining than expanding sectors for te first periods. However, the weighted
average for entering firms is higher for firms kpanding than in declining sectors in all
periods. Also for stayers the average productigityigher in expanding than in declining
sectors. We should notice that in the second penhedverage productivity for stayers in
declining sectors is lower measured in 2003 that®®8, indicating a decrease in average
productivity for these firms. This can be a resilinefficient adjustments of input factors and

production level for firms in the declining induss.

To get enough observations for both groups of firmsed to do the decomposition analysis
year by year end then averaging the results téhwae periods. Using the FHK method
presented in section 3 | now separate each compaorteriwo groups namely the firms in
expanding and the firms in declining sectors i fieriod.

28



Table 6: Decomposing productivity 1993-2005, declinmg versus expanding industries

(shares)
1993-1998 1998-2003 2003-2005

Exp. Decl. Total Exp. Decl. Total Exp. Decl. total
Stayers
within 97,3 23,4 120,7 33,3 -46,6 -13,3 29,5 45,4 75,0
Stayers
between 22,4 -9,4 13,0 17,1 -12,0 51 -0,2 49 4,6
Stayers
covariance -36,2 -51 -41.4 4,0 -15,3 -11,3 0,5 -12,0 | -11,5
Net entry 17,3 -9,7 7,6 112,4 7,0 119,5 6,0 31,9 37,9
Entry -28,2 -13,1 -41,3 75,3 -26,3 49,0 9,7 -2,9 6,8
Exit 45,5 34 48,9 37,1 33,3 70,4 -3,8 34,9 31,1

Note: Each component is now divided into two grodipss in expanding and declining sectors. The

values are shares of total annual productivity ghow each period.

Table 7: Decomposing productivity 1993-2005, declimg versus expanding industries
(absolute values)

1993-1998 1998-2003 2003-2003
Exp. Decl. Total Exp. Decl. Total Exp. Decl. Total
sectors | sectors sectors | sectors sectors | sectors

Stayers
within 2,01 0,48 2,49 0,58 -0,80 -0,23 1,13 1,73 2,86
Stayers
between 0,46 -0,19 0,27 0,30 -0,21 0,09 0,18 -0,23 -0,05
Stayers
covariance -0,75 -0,11 -0,85 0,07 -0,26 -0,20 0,02 -0,46 -0,44
Net entry 0,36 -0,20 0,16 1,94 0,12 2,06 0,23 1,22 1,45
Entry -0,58 -0,27 -0,85 1,30 -0,45 0,85 0,37 -0,11 0,26
Exit -0,94 -0,07 -1,01 -0,64 -0,58 -1,22 0,14 -1,33 -1,19
ATFP 2,1 0,0 2,1 29 -1,2 1,7 1,6 2,3 3,8

Note: Each component is now divided into two grodipmis in expanding and declining sectors. Theies

represent the each component’s productivity graagthibsolute values
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Table 6 presents the results from the decompositinatysis, where each component now
consists of two groups of firms. In this table #igects are presented as shares of annual
productivity growth. The absolute values for eachmponent are given in Table 7. We can
see that the results differ slightly from the as@éypresented in Section 4. Changes from year
to year are not directly compared to changes witheayears observation span even though
the effects are annualized. Especially in the psrimonsisting of five years in Section 4,
productivity for entrants can be measured one, tiwege or even four years after their
establishment, giving them some time to improvér therformance. However we do see the
same pattern regarding the different contributremf stayers and reallocation for the three
periods as in the first decomposition analysis.

For the difference between firms in expanding aediding industries we see that there is not
a consistent pattern for all three periods. Intthe first periods the productivity growth is
mainly described by firms in expanding sectorshailtgh the firms in declining sectors
contribute positively from within growth in the ysal993-1998 and from a positive Net entry
effect from 1998 to 2003. However, in the years20005 firms in declining sectors
contributes most to aggregate growth with a higiare of within growth and Net entry
effects than firms in expanding industries.

So, the contribution from growth within firms igdger in expanding than in declining sectors
for the two first periods. The negative total witlaffect in the second period is by far caused
by a large negative within term for firms in deatig sectors. The contribution from the Net
entry effects is largest for the firms in expandsagtors as well in the two first periods. We
see that the contribution from closures and ergrdiiters between these periods in both
sector groups. In the first period the effect femwrfirms is negative for both groups of
industries, and it remains negative in the secarg for firms in declining industries. A
large positive effect from exiting firms in bothganding and declining sectors combined
with the positive effect from entrants in expandssgtors result in a large positive Net entry
effect in this period from 1998 to 2003. It seerke the contraction period affects entrants in
expanding and declining sectors differently. Wiailgrants in expanding sectors contribute
significantly more to productivity growth in thiepod, the entrants in declining sectors
reduces productivity growth even more comparedhéoather periods. Nevertheless, it seems
like the effect is the same on the exiting firmamely that the least efficient firms are forced

to exit. The Net entry effect for the third perisdnainly driven by the large positive effect
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from exiting firms in declining sectors. Entrantsexpanding sectors also contribute
positively to the Net entry effect in this periadrm 2003 to 2005.

How effective the reallocation process is withimtiouing firms is measured by the Between
effect and the Covariance term. These terms areghtive for firms in declining sectors in

all three periods except for the between effethelast period.

It is difficult to find convincing results related whether different economic conditions at the
sector level have different implications for protivity growth. A consistent trend in the
results is that entrants in expanding industrieelahigher average productivity than
entrants in declining industries. Furthermore, thiterence in productivity seems to be
higher in the contraction period. In addition, wavé seen that the low productivity growth
within continuing firms seems to be due to negapiraductivity growth within firms in the

declining sectors.

7 Entrants’ and Exiters’ performance (Preliminary!)

To examine the roles of selection and learningntvwa look closer at the entrants’
performance after their establishment and at thi®peance of exiting firms in their years
before closure. The learning process assumed éaluging firms can have two effects on the
entrants’ performance. On the one hand, it helpsittimprove their absolute productivity
relative to their initial level. On the other haitdnay allow them to catch up with incumbent.
Many entrants do not even survive for a year inntlagket. Those entrants that do survive and
operate in the year after establishment correspmatiout 80 per cent of the cohort of
entranté®. The lowest surviving rates are found for entrastsblishing in 1998, 2001 and
1997. The share of entrants that are operating/eaos after their establishment is even
lower, around 65 per cent on average. An intergsjirestion concerning the exiting firms is
whether these firms are permanently low produdiives struggling for existence all their

lives or whether they are firms suddenly facingliddag productivity which result in closure.

| have considered two approaches to analyze thduptivity improvement for entrants and
the potentially decline in productivity for exitefarst, the regression analysis is extended

taken account of entering and exiting firms. | ut# Dummy variables for whether a firm is

%6 See Table A6 in Appendix
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en entrant or an exiting firm and Dummies for wieetthe firm has one and two years left and

for the two years after the entry. This gives thiéofving regression equation:

(7.1)
Y, =a+B,InC +B,InL +yN* +y,N> + y,N° +/,E* +77,E* +11,E° + DI + U, +&,

The results from both OLS and FE regression argepited in the Appendix.

The fixed effect model estimates a negative efi@ca new firm, but it gets smaller after one
and further after two years in the market. Forgkiging firms we find as expected a high
negative effect in their years of closure. Thigeffcan be explained by the special situation
for a firm in its last year of production, concergiboth use of capital and the record of their
financial accounts. However, we do observe negatifect for exiting firms one and two
years before closure and the effect is higher e year before exit than two years. All
estimates are significant at a 0.95 confidencell&wathermore, the estimation allowing
different slope coefficients for the sectors shawilar results. The following figures provide
the estimated coefficients for the newly added dymariables. Table A presents the

estimation results marked with stars indicatingrteignificance levels.

Figure 6: Estimated coefficients for three dummy vaables relating to a new firm
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Figure 7: Estimated coefficients for three dummy vaables related to an exiting firm
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Further we can compare these results with measti@gerage productivity for the different
groups of firms. | define entrants entering in gear and surviving for two more years as a
cohort for each year, next | sample firms surviiogr years naming them Stayer Cohorts for
each year. If we follow the cohorts for entrantd atayers for these three years we can
observe their productivity improvements, and detdatther the entrants firstly improve their
absolute productivity and secondly whether theyrowap their productivity relative to the

stayers in these years.

The non-weighted average productivity for entramsrating at least to years after
establishment are shown in Figure 8. As we have sadier (Table 1) the productivity for
entrants are low in the first sub-period 1993-198& non-weighted means are negative for
the entrants in 1993-1998, but their performangaraves after one or two years. We also
observe improving trends for the other cohortsrtfamnts indicating a learning process where
entrants improve their performance relative torthmetial level.

An other finding is that the average productivity those entrants exiting the market after
one or two years are found to be much smaller, e/ttex productivity for those exiting after
one year is lower than for those exiting after fwgars. The average productivity for cohorts

of stayers is increasing for most of the yearshwhe exceptions in 1998-2000 and 1999-
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200F’. These years correspond to the beginning of thesston period in our observation

span.

When comparing the average productivity of entranis of continuing firms, we can see that
the difference between their average productiwtiargest in the first years of the observation
span (see Figure 9). We observe a decreasingpéitrathe productivity differences between
the cohorts of entrants and stayers from the yeantoy to the first or second year after.
Further more the difference between entrants amgekst is smallest for the cohorts of 1998,
1999, 2000 and 2001 which support our earlier teduhe cleansing effect of recession or
what we can call the selection process. Only thetmpductive firms are allowed to entry in

the years of recession.
The implications from these figures are that tleereng effect is important for entrants. First
they improve their performance and second, theiffce compared to continuing firms gets

smaller after one and two years of producing innfaeket.

Furthermore, Figure 10 shows that the mean sizedorts of entrants is increasing one and

two years after their establishment.

Figure 8: Average productivity for entrants in the year of entry, 1 and 2 years after entry:
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Note: The average productivity for the cohortsmfants are non-weighted averages

27 See Figure Al and Figure A2 in Appendix.
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Figure 9: Difference in average productivity betwea cohorts of Stayers and Entrants:
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Figure 10: Average number of employees for entrants
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For exiting firms we must follow the firms backtime, looking at the average productivity
of the firms one and two years before closure caogtpto surviving stayers in the same
years. Figure 11 presents the difference betwekartoof exiting and continuing firms for
each year. The difference is by far largest inléise year for the exiting firms for all cohorts.
Further the average productivity for exiting firmssdecreasing as the firms get closer to their
time of closure. The difference is largest for tledorts of 2000, 2001 and 2002 supporting

the result of recessions’ cleaning mechanism.
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Figure 11: Difference in average productivity betwen cohorts of Stayers and Exiters
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8 Discussion: factors behind productivity growth (Preliminary!)

Some of the factors that are thought to be importan productivity growth include
ownership, quality of workforce, technology, inntea and R&D, international influence
and the regulatory environment. It would be intengsto analyze further how these factors
have contributed differently to the productivityogith in the Norwegian manufacturing
industry for the period analyzed. How much of doeumented productivity variability is due
to measurement errors is not known. However, tasge@easons to believe that at least a good
portion of the dispersion is real. One considerabveewvback for the method of measuring
productivity used in this analysis is the potenti#luence from different prices. Without
access to firm level prices, the firms’ output isasured as revenue divided by a common
industry-level deflator. Therefore within sectorcer differences are embodied in output and
productivity measures. If prices reflect differesiemand shift or market power variation
rather than quality of production differences, thieigh productivity firms may not be

particularly efficient.

Klette and Griliches (1996) provided a paper idgimtg some problems of interpretation of
the production function parameters when deflatdessia used instead of real output as the
dependent variable. The problem arises in situatiimere the firms are faced with imperfect
competition and have differentiated products, wh@nices will reflect idiosyncratic
differences in cost. Klette and Griliches argud thech models suffer from the fact that when
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deflated sales replace the unobserved output Varigbthe estimation the effect from

different prices will be buried in the residual.

Recently Foster, Haltiwanger and Syverson (200ésqmted an analysis where they have
access to data where producer level quantities pncdes are observed separately.
Accordingly they could directly measure physicdioggncy, the quantity of physical units of
outputs produced per unit of inputs. They use thesasures to look at the independent
contributions of technology and demand heteroggneit producer dynamics and within
industry reallocation. Their results are consisteith earlier literature in the regard that
exiting business have lower prices and lower prodiy, either revenue or physical quantity
based, than continuing firms or entrants. They filgbthat entrants have a weak productivity
advantage relative to continuing firms using revetased productivity measures. Further
they show that this is in part a result of entrdretging lower prices than the continuing firms,
and they argue that revenue based measures unegrsterants’ productivity advantages.

Furthermore they argue that the existing literatomedecomposing aggregate productivity
growth may understate the contribution of entryaggregate growth and overstate the
contribution of continuing business. The reasontlids is the relationship between prices in

continuing and entering business, diminishing en&'arue impact on productivity levels.

Their study support earlier work in the regard tleatenue based and physical productivity
are found to be highly correlated. Nevertheless/ tague that the between prices and
physical productivity which is large enough to makemportant to decompose revenue
productivity into its price and productivity compants. Although this critique is relevant for

my analysis | cannot separate the price effect iddo mvy micro data at hand.
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9 Conclusions

This paper presents an analysis of aggregate piigityn the Norwegian manufacturing
industry from 1993 to 2005. The main objectiveois¢ée whether the factors behind
productivity growth contribute differently to aggee growth through this period depending
on the state of the economy. In that regard thaystmtails an analysis of improved
performance and the reallocation of resourceshi@icontinuing firms as well as the
contribution of firm entry and exit to productivigrowth.

The contribution of the different components toraggte productivity growth seems to vary
over time and apparently over the business cyckeh@/e seen exiting firms have lower
average productivity relative to stayers in theeeston period compared to the periods with
expansion. In addition the entrants have higheraayeeproductivity relative to stayers in the
contraction period compared to the first periodhwakpansion. These results support the
theory of a “cleansing effects” of recessions wheve productive firms are forced to leave
the market and release resources to new more greeldicms to establish-urthermore, we
observe that while booms give grounds for high pobidity growth within continuing firms,
this productivity growth stagnates in the recesgienod. This leads to the result that the
reallocation process of entrants replacing exifigs, seems to be more important for
aggregate productivity growth in contraction tharekpansion periods. In addition the
findings indicate that the market conditions pr@ddn expansion periods are very important

to ensure productivity growth within continuingrfis.

It is difficult to find convincing results related whether different economic conditions at the
sector level have different implications for protivity growth. A consistent trend in the
results is that entrants in expanding industrieglagher average productivity than entrants
in declining industries. Furthermore, this diffecenn productivity between entering firms in
the two groups of sectors seems to be higher isdh&action period. In addition, we have
seen that the low productivity growth within conting firms seems to be due to negative

productivity growth within firms in the decliningestors.

38



References

Baldwin, J. and W. Gu (2000k-ailure rates for new Canadian firms: new perspectives for
entry and exits. Catalog No0.61-526. Analytical studies branch.a@#: Statistics
Canada

Baldwin, J. and W. Gu (2003). “Plant turnover ancbductivity growth in Candian
manufacturing”, Statistics Canada, April

Balsvik, R and S. A. Haller (2005). “The contrilariof foreign entrants to employment and
productivity growth”. Discussion Paper 26/06 NHHomWegian School of Economics
and Business Administration

Bartelsman, E., J. Haltiwanger and S. Scarpett@4R0Microeconomic evidence of creative
destruction in industrial and developing countrjdZA Working Paper, no 1374

Ericson, R. and A. Pakes (1995). “Markov Perfedultry Dynamics: A framework for
Empirical Work”. Rev. Econ. Sud.,62:1, pp.53-82

Foster L., J. Haltiwanger and C.J. Krizan (200®gdregate Productivity growth: Lessons
from Microeconomic Evidence”. NBER Working Papef88National Bureau of
Economic Research

Foster, L, J. Haltiwanger and C. Syverson (2008gdiRcation, Firm Turnover, and
Efficiency: Selection on Productivity or Profitaiby?”, American Economic Reviewm
98(1), 2008, 294-425

Golombek R. and A. Raknerud. (200"A\Vhich but not when: Firm Exit in Manufacturing
Industries”, preliminary work, see homepaygi://folk.uio.no/rnymoen/ectssem_prog.html

Griliches, Z. and J. A. Mairesse (1995). “Produttid-unctions: The Search for
Identification”, NBER working paper no. 5067

Haltiwanger, J. (1997). “Measuring and Nalyzing Aggpate Fluctuations: The importance of
Building from Microeconomic EvidenceFederal Reserve Bank of S. Louis Economic
Review, January/February

Harmon, C., I. Walker and N.W. Nielsen (200&glucation and Earnings in Europe, a Cross
Country Analysis of the Returns to Education. Edward Elgar Publishing, Inc.

Johansen, L. (1972production Functions, Amsterdam, North Holland

Jovanovic, B. (1982) “Selection and the Evolutidrinalustry”, Econometrica, Vol. 50, No. 3
(May, 1982), pp. 649-670

39



Klette, T.J. and Z. Griliches (1996). “ The Incatsncy of Common Scale Estimators when
Output Prices are Unobserved and Endogenedasitnal of Applied Econometrics,
Vol. 11, No.4, pp.343-361

Krueger, A. and M. Lindahl (1999). “Education ford®th in Sweden and the World”,
NBER Working Paper no. 7190

Mgen, J. (1998). “Produktivitetsutviklingen i norskdustri 1980-1990,- en analyse av
dynamikken basert pa mikrodata”, Reports 98/21tj$izs Norway

Olley , G. S. and A.Peakes (1996). “The Dynamics Bfoductivity in the
Telecommunications Equipment Industriz€onometrica, 64:6 pp.1263-1297

Raknerud, A., D. Rgnningen and T. Skjerpen (200&).Method for Improved Capital
Measurement by Combining Accounts and Firm Investnizata”, Discussion papers
365, Statistics Norway

Salvanes, K.G. Salvanesand R. Tveteras (2004)nt'Esit, Vintage Capital and the Business
Cycle”. The Journal of Industrial Economics, No. 2

Schumpeter, J.A. (1942apitalism, Socialism and Democracy. New York: Harper and
Brothers

Vestad, O. L. (2007). “Firm entry and post-entryrfpemance in selected Norwegian

industries”. Report 2/2007 Ragnar Frisch CenteEfmsnomic Researc

4C



Appendix:

List Al: Standard Industrial Classification (SN2002
D Manufacturing

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel, dressing and dyefrfur

19 Tanning and dressing of leather, manufacture ggdge, handbags, saddlery, harness
and footwear

20 Manufacture of wood and of products of wood anikcexcept furniture, manufacture
of articles of straw and plaiting materials

21 Manufacture of pulp, paper and paper products

22 Publishing, printing and reproduction of recoraeedia

23 Manufacture of coke, refined petroleum products maunclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastic products

26 Manufacture of other non-metallic mineral products

27 Manufacture of basic metals

28 Manufacture of fabricated metal products, exceptmmery and equipment

29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office machinery and computers

31 Manufacture of electrical machinery and apparatasc.

32 Manufacture of radio, television and communicatgouipment and apparatus

33 Manufacture of medical, precision and opticalnmstents, watches and clocks

34 Manufacture of motor vehicles, trailers and semildrs

35 Manufacture of other transport equipment

36 Manufacture of furniture, manufacturing n.e.c.

37 Recycling
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Table Al: Average annual shares of total number of firms

L<5 5<1L<20 20<L<100 L=100 Total
Exiters 3,9 3,0 15 0,4 8,7
Entrants 4.8 3,4 1,2 0,3 9,8
Stayers,
Base year 21,6 43,4 20,8 5,7 91,4
Stayers,
End year 20,4 43,1 21,0 5,7 90,2
Total share 25,3 46,5 22,2 6,0 100

Table A2: Unweighted average TFP, index

L<5 52L.<20 20=L.<100 L2100 Total
Exiters -4,3 -1,3 2,1 6,2 -1,8
Entrants -2,9 0,1 3,7 7,4 -0,7
Stayers,
Base year -1,8 0,4 3,5 7,3 1,0
Stayers,
End year -1,8 0,4 3,6 7,5 11

Note:' The average TFP are unweighted averages. Inekativie to unweighted average TFP for stayerslfor a

firms in each period, calculated for the base year

Table A3-1: Estimation results

Variable

InK

InL
year2
year3
year4
year5
year6
year?7

year8

FE

0.1569
0.002
0.6518
0.004
0.0415
0.006
0.0574
0.006
0.0910
0.006
0.0967
0.006
0.1085
0.006
0.1005
0.006
0.0648

brl5

0.1851
0.006
0.5732
0.011
0.0335
0.017
0.0073
0.018
0.0313
0.018
0.0016
0.018
0.0367
0.018
0.0378
0.018
0.0519

brl7

0.1678
0.011
0.6310
0.024
0.0553
0.035
0.0579
0.035
0.1052
0.036
0.0671
0.035
0.0691
0.035
0.0665
0.036
0.0795

brl8

0.1126
0.019
0.5421
0.040
0.0373
0.057
-0.0377
0.058
0.0646
0.058
-0.0275
0.059
-0.0633
0.060
-0.0634
0.062
-0.0368

br19

0.0937
0.034
0.7868
0.062
0.0668
0.105
-0.1206
0.106
0.0073
0.107
0.0823
0.110
0.0294
0.114
-0.0086
0.113
-0.1216

br20

0.1154
0.006
0.6744
0.013
0.0825
0.018
0.0773
0.018
0.1196
0.018
0.1083
0.018
0.1264
0.018
0.1628
0.018
0.2134

br21

0.1536
0.023
0.5634
0.053
0.0804
0.054
0.2257
0.056
0.1346
0.057
0.2349
0.058
0.1654
0.057
0.1176
0.057
0.1272

br22

0.1891
0.004
0.5577
0.009
0.0038
0.013
0.0867
0.013
0.1320
0.013
0.1555
0.013
0.0755
0.013
0.0425
0.013
-0.0183
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br24

0.1976
0.017
0.6124
0.036
0.0426
0.049
0.1438
0.050
0.2092
0.050
0.1763
0.050
0.1533
0.050
0.1817
0.050
0.1149



year9
yearl0
yearll
yearl?2
yearl3

_cons

0.006
0.0779
0.006
0.1156
0.006
0.1189
0.006
0.1585
0.006
0.1785
0.006
5.7328
0.013

0.019
0.0706
0.019
0.0686
0.019
0.1310
0.019
0.1803
0.019
0.1592
0.020
5.7135
0.043

Table A3-2: Estimation results

Variable
InK

InL
year2
year3
year4
year5
year6
year?7
year8
year9
yearlO
yearll
yearl?2
yearl3

_cons

br25

0.1748
16.693
0.7170
32.350
0.0059
0.200
-0.0335
-1.119
0.0355
1.197
0.0157
0.530
0.0253
0.839
0.0283
0.937
-0.0208
-0.687
0.0523
1.699
0.0622
2.032
0.0626
2.027
0.1027
3.247
0.1172
3.638
5.4634
77.169

br26

0.1808
20.783
0.6244
32.460
0.0240
0.897
0.0954
3.508
0.0663
2.387
0.0967
3.469
0.0760
2711
0.1121
3.961
0.1222
4.303
0.1194
4.212
0.1509
5.256
0.1626
5.623
0.2590
8.823
0.2787
9.409
5.6538
94.449

0.035
0.0627
0.036
0.0718
0.036
-0.0260
0.036
0.0922
0.036
0.1747
0.037
5.5543
0.078

br27

0.1321
7.293
0.6926
18.128
0.0125
0.228
0.0058
0.108
0.0957
1.783
0.1240
2.296
0.1577
2.933
0.0963
1.796
-0.0601
-1.130
0.0470
0.867
0.0885
1.600
0.1351
2.424
0.1069
1.879
0.0631
1.103
6.1607
39.798

0.064
-0.0463
0.065
-0.0976
0.066
-0.0241
0.069
0.0642
0.070
0.0942
0.070
6.0531
0.143

br28

0.1447
29.530
0.6895
65.858
0.0454
2.962
-0.0019
-0.125
0.0890
5.735
0.0847
5.424
0.1632
10.341
0.1251
7.867
-0.0409
-2.550
0.0669
4.093
0.2012
12.387
0.1348
8.256
0.0424
2.586
0.0480
2.871
5.7438
181.576

0.120
-0.1018
0.125
-0.0749
0.127
-0.2048
0.124
-0.0283
0.125
-0.1469
0.133
5.7191
0.228

br29

0.1427
25.961
0.6960
52.531
0.0658
3.380
0.0965
4.988
0.1047
5.374
0.1146
5.841
0.1034
5.215
0.0897
4.469
0.0872
4.307
0.0982
4.788
0.0448
2.149
0.0154
0.733
0.0698
3.296
0.1096
5.091
5. 7564
158.380

0.018
0.2109
0.018
0.2591
0.018
0.2232
0.018
0.3170
0.019
0.3699
0.019
5.6669
0.039

br30

0.2499
3.609
0.6784
4,731
0.0221
0.117
0.0533
0.265
0.2967
1.361
-0.0370
-0.158
0.4424
1.880
0.1441
0.505
0.2562
0.932
0.3314
1.183
0.2633
0.905
0.4029
1.375
0.3897
1.344
0.4787
1.497
5. 0648
13.236

0.058
0.0728
0.058
0.0851
0.059
0.1679
0.059
0.1704
0.059
0.1678
0.061
6.3451
0.220

br31

0.1266
12.150
0.7064
30.706
0.0386
1.180
0.0984
2.953
0.1171
3.542
0.1499
4,531
0.2091
6.210
0.2139
6.300
0.1787
5.144
0.2193
6.259
0.2278
6.475
0.2602
7.280
0.3249
8.996
0.3801
10.319
5.7633
85.622

0.013
-0.0623
0.014
0.0125
0.014
0.0648
0.014
0.1064
0.014
0.1405
0.014
5.8593
0.028

br32

0.1277
5.759
0.7908
17.058
0.0319
0.454
-0.0414
-0.571
0.1092
1.460
0.2116
2.717
0.1911
2.399
0.1474
1.883
0.1159
1.475
0.1282
1.594
0.1224
1.491
0.2110
2.619
0.2448
2.951
0.3049
3.607
5.7061
35.835
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0.050
0.0374
0.051
0.1123
0.051
0.1444
0.051
0.1250
0.051
0.1070
0.053
5.9863
0.145

legend:
b/se

br33

0.1605
12.586
0.5702
19.720
-0.0159
-0.400
-0.0181
-0.455
-0.0003
-0.008
-0.0077
-0.193
0.0835
2.071
0.0956
2.374
0.0681
1.678
0.1011
2.502
0.1859
4.613
0.1758
4.384
0.2687
6.596
0.2675
6.479
5.9223
71.913

legend:
b/se



Table A3-3: Estimation results

Variable
InK

InL
year2
year3
year4
year5
year6
year?7
year8
year9
yearl0
yearll
yearl?2
yearl3

_cons

br34

0.0878
5.772
0.6445
16.460
0.0916
1.803
0.1689
3.262
0.1835
3.420
0.2194
4.132
0.2543
4.770
0.2231
4.232
0.1598
3.008
0.2118
3.966
0.2100
3.917
0.2478
4.605
0.3364
6.192
0.3513
6.343
6.1890
48.561

br35

0.1171
16.342
0.7182
48.785
0.0945
3.932
0.1182
4.885
0.1098
4.485
0.2021
8.247
0.2759
11.166
0.2776
11.198
0.2314
9.254
0.2593
10.276
0.2516
9.813
0.2314
8.931
0.2788
10.682
0.3325
12.557
5.7956

113.627

br36

0.1444
21.411
0.6998
43.589
0.0584
2.648
0.0366
1.656
0.0357
1.617
0.0389
1.765
0.0679
3.054
0.0779
3.497
0.0754
3.355
0.0281
1.225
0.0646
2.797
0.0855
3.675
0.1512
6.464
0.1530
6.445
5.5240

120.000

br37

0.1842
5.645
0.6105
10.163
0.2049
2.068
0.3882
3.233
0.0906
0.773
0.1700
1.443
0.3002
2.475
0.2998
2.515
0.3875
3.250
0.2920
2.394
0.3231
2.629
0.3702
3.019
0.6170
4.943
0.4863
3.761
547775
26.082

legend: b/t
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Table A4: Plant turnover and productivity differences

Share of the number of Average number of Weighted average TFP,
plants employees index

1993- | 1998- | 2003- 1993- | 1998- 2003- 1993- | 1998- | 2003-
1993-1998 1998 2003 2005 1998 2003 2005 1998 2003 2005

Exiters 7,7 9,8 7,8 22,8 24,7 19,9 0,65 0,69 0,68
Entrants 12,0 9,8 4,3 16,7 26,3 17,9 0,71 1,12 1,03
Stayers,

Base year 92,3 90,2 92,2 35,3 35,8 33,0 1,00 1,00 1,00

Stayers,
End year 88,0 90,2 95,7 30,7 35,1 32,1 1,03 0,99 1,03
Note: Annual identification of entrants, stayers axiting firms. All firms.

Table A5: Decomposing productivity, three periods1993-1998, 1998-2003 and 2003-2005

1993-1998 1998-2003 2003-2005

Stayers

within 120,7 -13,3 75,0
Stayers

between 13,0 51 -1,3
Stayers

covariance -41.,4 -11,3 -11,5
Net entry 7,6 119,5 37,9
Entry -41,3 49,0 6,8
Exit 48,9 70,4 31,1
APt 2,1 1,7 3,8

Note: Annual identification of entrants, stayers axiting firms. All firms.

Table A6: Share of surviving entrants, one and two years after entry:

year(t+1) year(t+2)

Entrants in 1994 77,4 62,3
Entrants in 1995 78,9 67,5
Entrants in 1996 79,7 68,8
Entrants in 1997 76,7 58,7
Entrants in 1998 74,0 61,2
Entrants in 1999 82,7 68,9
Entrants in 2000 76,2 62,4
Entrants in 2001 77,6 66,6
Entrants in 2002 85,0 75,4
Entrants in 2003 81,1 71,1
Entrants in 2004 77,3
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Figure Al : Average productivity for entrants exiting year t+1 and year t+2 respectively
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Figures A3: estimation results
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s diff, S —diff 2o
stayer

= 4,045

Industry by industry:

1) From year to year:

ﬁtexit _ ﬁtstayer - diﬂ:texit

2) Average over three periods:

D e 1 D exi D ex D exi D ex D exi
P93—st)8 :gx(Pgs L+ P94 L+ I:)95 L+ P96 L+ I:)97 t)

exit \2 — exit —_ exit exit exit exit exit
Se(PQS—QS) - Var(PQS—QS) - Var(PQS + I:)94 + I:)94 + I:)94 + I:)97 )

=var(Py") +varPa") + varPa) + var(Pe) + var(Pa™)

se(Phe) = Var(R") + var(R") + var(Re") + var(Pe") + var(Ps;”)

pexit _ pstayer _ ief exit
P93—98 P93—98 - dlff93—98
pDedit _ pstayer _ i ff exit
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Dedit _ pstayer _— i ff exit
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stayer _ . stayer stayer stayer stayer stayer
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Stayers End year
Exp.Ind Decl.ind Total

t= diffg?tgs — diffgisx—nos — (Pgesilstas — Pgsfgg )~ (ngfés — ng?()g)
[ it it it st 2 it st 2
5;;“—98 + 596:3“—03 (SePQZX—IQS + SepQS%g) + (SEPQZX—IOS + SePQSE)C/g )
Noaos + Noaos Nge0s + Noe-o0s
t statistic:
Exiters Entrants
Exp.Ind Decl.Ind Total Exp.Ind Decl.Ind Total
diff1-diff2 2,077 0,253 -0,339 -10,916 -3,099 -11,844 0,500
diff2-diff3 -5,241 4,558 1,819 0,813 -3,617 2,583 -1,194
diff1-diff3 -4,320 2,953 1461 -7,395 -5121  -9,219 -0,979

1,327
-1,890
0,231

1,519
-1,753
-0,228
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