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ABSTRACT
This article investigates the contribution of allocative efficiency to aggregate labour
productivity growth in Italy between 2005 and 2013. Exploiting a unique dataset that covers
the universe of firms, we find that allocative efficiency increased during the period of
observation. We show that the dynamics of aggregate labour productivity benefited from
the reallocation of resources among continuing firms and from the net effect of business
demography. Among industries, we find that reallocation has been stronger in industries that
are more exposed to import competition from developing countries. Moreover, we document
that the observed adjustments have not evenly affected all firms across the productivity
distribution: selection has become tougher for firms belonging to the lower tail, forcing the
exit of the least productive firms and favoring the reallocation of the workforce to the best
performing ones.
Thanks to the increasing availability of firmlevel data, a growing theoretical and empirical

allocate resources towards its most productive
units (Hsieh and Klenow, 2009).

literature has documented large and persistent

Several studies have documented that the

productivity differences across countries and

share of aggregate productivity explained by

firms within narrowly defined sectors (Bartels-

the latter, i.e. allocative efficiency, is substan-

man et al., 2005). This research agenda has con-

tial in an accounting sense. In the United States

siderably improved our understanding of

it accounts for 50 per cent of aggregate labour

aggregate productivity dynamics by highlight-

productivity; 2 in Europe its importance is

ing two distinct mechanisms of adjustment. On

smaller and ranges between 15 and 38 per cent

the one hand, aggregate productivity is the

(Bartelsman et al., 2009). Moreover, it explains

result of technological and managerial decisions

a substantial part of productivity differentials

made by entrepreneurs (Aghion et al., 2009;

among countries (Andrews and Cingano,

Bloom and Van Reenen, 2010); on the other

2014). Intuitively, the larger the share of

hand, it reflects the ability of an economy to

employment that goes to more productive
firms, the higher the aggregate productivity.
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One interesting conclusion of this line of

sources. It contains information on firm loca-

research is that misallocation of resources

tion, legal form, date of incorporation, industry

across firms due to frictions in factor and out-

classification, number of persons employed,

put markets may lower aggregate productivity.

turnover and value added.

Despite the increasing interest from both

In order to assess the importance of allocative

academic researchers and policy makers on

efficiency in Italy, we follow Olley and Pakes

misallocation, the most instructive measure of

(OP) (1996) and decompose aggregate labour

firm-level heterogeneity to detect possible dis-

productivity into the unweighted firm-level

tortions in the allocation of resources still is

average productivity and the OP covariance

debated. Following the pioneering contribution

term between labour productivity and size. We

of Hsieh and Klenow (2009), several studies

find that the contribution of the OP covariance

used the dispersion in revenue productivity to

to aggregate labour productivity increased by

proxy for misallocation. Although Hsieh and

almost 7 percentage points between 2005 and

Klenow (2009) acknowledge that dispersion of

2013. We then apply the dynamic decomposi-

marginal revenue products alone cannot be

tion proposed by Melitz and Polanec (2015)

interpreted as misallocation because the results

to aggregate labour productivity growth. This

might be influenced by measurement error and

allows us to distinguish between two mecha-

model misspecification, the importance of

nisms affecting allocative efficiency: first, the

these two factors in explaining productivity

reallocation of resources among existing firms;

gaps is still an open question. Recently, how-

second, the selection, i.e. entry and exit, of

ever, Bartelsman et al. (2013) argued, both the-

firms in the market.

oretically and empirically, that within-industry

Our results show that, among incumbents,

covariance between size and productivity, also

between 2005 and 2013 the reallocation com-

known as OP covariance (Olley and Pakes,

ponent contributed positively to aggregate pro-

1996), is a robust measure to assess misalloca-

ductivity growth. Its contribution was larger (in

tion.

absolute value), with the exception of some

In this article we will focus on labour produc-

years during the crisis, than the decline

tivity dynamics in Italy, which has been disap-

observed throughout the entire period in aver-

pointing with respect to its main Euro area

age productivity. The net contribution of firm

partners; in particular, our aim is to investigate

demography is always positive in our data: the

the contribution of allocative efficiency to its

exit of the least productive firms more than

aggregate dynamic.

We take advantage of a

compensates the entry of newborn firms, whose

unique dataset covering the universe of Italian

productivity level is on average lower than that

firms operating in the private business non-

of incumbent firms.

agriculture and non-financial sector over the

We then look at the correlation between our

period 2005–2013. Data on the universe of

measures of reallocation and selection and

firms, while largely available for other countries

some industry structural characteristics. Not

(among others, United States, France and Bel-

surprisingly, when we focus on the effect of the

gium), is new for Italy and it is the outcome of a

business cycle, we find that average productivity

collaboration between the Bank of Italy (BoI)

and reallocation among existing firms increased

and the Italian National Statistical Agency

more in the industries experiencing a boom.

(ISTAT). The dataset combines information

This is consistent with the evidence that firms

from several statistical, administrative and fiscal

invest in productivity-enhancing technology
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an d m a chi ner y when t hey e xp er ienc e a n

that favored the reallocation of workforce

increase in market size (Syverson, 2011). We

towards the best performing ones.

also document that the contribution of entry

Taken as a whole, our results suggest that

and exit to aggregate productivity growth is

behind the poor productivity performance of the

countercyclical, i.e. it is lower in industries

Italian economy, which is driven by the decline

that experience a boom. This result is consis-

in average productivity within firms, the reallo-

tent with the cleansing hypothesis, i.e. that

cation of inputs and business demography

recessions are periods of tougher selection for

show positive dynamics. There are, however,

business initiatives (Caballero and Hammour,

some drawbacks in the measure of productivity

1994; Foster et al., 2014). Moreover, we show

and allocative efficiency that we use that

that the reallocation effect is stronger in sectors

deserve some discussion. First, our measure

that were more exposed to competition from

of productivity (value added per worker) might

developing countries; a fiercer competitive

not be informative about the underling

environment — especially in low value-added

dynamics of technical efficiency, as it may

sectors — might have favored an improvement

reflect changes in prices and markups. Second,

of allocative efficiency through the exit of the

the correlation between changes in the OP

least productive firms and the reallocation of

covariance and dispersion-based measures of

resources towards the most productive ones. A

misallocation (in the spirit of Hsieh and Kle-

similar mechanism has been highlighted for

now (2009)) can be either positive or negative

United States manufacturing firms by Bernard et

from a theoretical point of view, suggesting that

al. (2006), as a consequence of the exposure to

some caution is needed when interpreting the

low-wage country imports.

evidence arising from either of these two mea-

We conclude our analysis by providing

sures. Finally, although the OP covariance has

some suggestive evidence of the underlying

attractive features, it can be negatively corre-

forces behind the observed increase in alloca-

lated with model-based measures, where the

tive efficiency. We explore the role of firm

dynamics of aggregate productivity are typically

entry, exit and employment growth along the

captured by changes in output that are not

productivity distribution. Between 2005 and

explained by changes in inputs expenditure (in

2013, we find that the entry rate declined and

the spirit of Solow (1957).3

the exit rate increased for firms in the low tail

Recently, several studies have explored the

of the productivity distribution. Moreover, aver-

misallocation hypothesis as one of the possible

age employment growth declined for all percen-

causes behind the productivity slowdown expe-

tiles of the pr od uc tivity d istrib ut ion: i n

rienced by many advanced economies (Cette et

particular employment growth became negative

al., 2016). Gopinath et al. (2015) show that the

for the least productive firms, while it

decline in real interest rates, observed in South-

remained positive for the most productive

ern Europe, was associated with capital inflows

ones. These results suggest that the Italian

increasingly misallocated towards firms with

economy undertook some structural adjust-

high net worth, though not necessarily being

ments, eventually reinforced during the crisis,

the most productive. García-Santana et al.

that led to the exit of low productivity firms and

(2016) document, for the case of Spain, that the
increase in misallocation has been more severe

3

See Petrin and Levinsohn (2012) for a detailed discussion.
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in those industries in which the influence of the

processes were active for at least 6 months in a

public sector is larger (e.g. through licensing or

given business year. The construction of the

regulations).

dataset is the result of collaboration between

Several contributions have also analyzed the

the Bank of Italy (BoI) and the Italian

role of allocative efficiency in Italy. Gam-

National Statistical Agency (ISTAT). The

beroni et al. (2016) — using data on incorpo-

dataset combines information from the business

rated firms with more than 20 employees —

registry (Archivio Statistico delle Imprese Attive

show an increase in allocative efficiency after

- ASIA) with other statistical, administrative and

the global financial crisis in Italy, as well as in

fiscal sources. It contains information on firm

other European countries. Calligaris et al.

location, legal status, incorporation date, indus-

(2016), using data on incorporated firms, doc-

try classification (NACE rev. 2), number of

ument for the Italian manufacturing sector an

persons employed, turnover, and value added.4

increase in allocative efficiency starting in 2008.

The construction heavily relies on work done
at ISTAT over the past few years for the construction of the FRAME-SBS dataset, an integrated firm-level census dataset that covers all
active firms. While the census FRAME-SBS
represents the source of information in our
dataset starting from 2012, the joint effort of
BoI and ISTAT contributed to filling the gaps
backwards and building a longer time series of
data, suitable for studying the evolution of the
Italian economy starting from the mid- 2000s.
Our aim is to exploit the microeconomic heterogeneity behind aggregate trends in labour
productivity. With this aim at hand, we
exclude from our dataset several sectors. First,
we exclude agriculture, mining and quarries
(NACE divisions 1-9), and regulated sectors
such as gas, energy and waste (NACE divisions
35-39) for which labour productivity dynamics
could reflect changes in prices that are independent from the firms’ underlying productivity.
Second, we exclude the financial sector (NACE
divisions 64-66) for which data are not available. Third, we exclude the non-business service
sector (NACE divisions 84-88 and 90-99),
because their overlapping with the public sector
might influence the productivity dynamics.
Finally we exclude some sectors for which
aggregate labour productivity computed using
firm-level data significantly diverges from estimates inferred from National Account data.5

The evidence provided in this article is
broadly in line with the analysis conducted so
far on the Italian case, highlighting a significant
role of allocative efficiency in shaping productivity dynamics. However, while existing studies
struggle to find a positive reallocation of labour
before 2008, our results show that the contribution of the OP covariance to aggregate productivity growth before the crisis was positive,
although limited. Part of this discrepancy can
be attributed, as discussed above, to the different methodology used to measure misallocation. Another important difference is due to
data sources used: as a matter of fact, while the
existing evidence on allocative efficiency in
Italy is limited to the subsample of incorporated firms, one of our main contributions to the
current debate is that of using data for a much
broader set of firms. Moreover, we propose a
simple, though effective, method to exploit the
detailed sectoral disaggregation of our dataset,
in order to net out our results from sectoral
composition effects and cyclical conditions at
the sector level.

Data
Our firm-level dataset covers all active firms
for 2005 to 2013, i.e. firms whose production

4

See Abbate et al. (2017) for a detailed description of the dataset
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Chart: 1 Comparison between ASIA Database and Italian National Accounts Estimate of
Value Added and Value Added Per Worker, 2006 - 2013
A) VA growth rate
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Source: Own elaborations on Istat data

At the aggregate level, our firm-level dataset
closely tracks National Accounts data. Panel
(a) of Chart 1 compares the growth rates of value
added between the two data sources, for manufacturing and business services separately; panel
(b) shows the comparison for the growth rates
of labour productivity. In the manufacturing
sector, the goodness of fit for both value added

5

and labour productivity dynamic is excellent.
Some differences emerge in the business services sector, largely due to the fact that National
Account data include estimates of the underground economy and illegal workforce, that
weigh more in business services than in manufacturing. According to the latest official figures, the illegal economy accounts for 7 per cent

We exclude from the analysis NACE divisions 19 (Manufacture of coke and refined petroleum products),
41-43 (construction), 53 (Postal and courier activities), 61 (Telecommunication) and 68 (Real estate activities). See Table B.1 in the appendix for a complete list of sectors used in the analysis. The full appendix
can be found in the full online version at: http://www.csls.ca/ipm/32/Linarello_Petrella%20Appendix.pdf
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Table 1: Descriptive Statistics for the ASIA Dataset, 2005-2013
Levels and Growth Rates
ηŽĨĨŝƌŵƐ
ϮϬϬϱ
ϮϬϬϲ
ϮϬϬϳ
ϮϬϬϴ
ϮϬϬϵ
ϮϬϭϬ
ϮϬϭϭ
ϮϬϭϮ
ϮϬϭϯ

ϰϰϯ͕ϲϮϯ
ϰϯϳ͕ϵϮϲ
ϰϯϮ͕ϳϲϭ
ϰϮϲ͕ϳϵϴ
ϰϭϮ͕ϱϳϭ
ϰϬϮ͕ϲϳϬ
ϰϬϰ͕ϵϭϵ
ϰϭϰ͕ϱϮϰ
ϰϬϳ͕Ϭϰϳ

sĂůƵĞĂĚĚĞĚ
sĂůƵĞĂĚĚĞĚƉĞƌ
ηŽĨĞŵƉůŽǇĞĞƐ ;DŝůůŝŽŶƐŽĨƵƌŽƐͿ
ĞŵƉůŽǇĞĞ;ƵƌŽƐͿ
ϰ͕ϬϵϮ͕ϴϱϲ
ϰ͕Ϭϴϴ͕ϱϮϭ
ϰ͕ϭϯϮ͕ϭϬϭ
ϰ͕ϭϯϴ͕ϯϮϯ
ϯ͕ϵϲϭ͕ϳϳϲ
ϯ͕ϴϰϮ͕ϳϬϮ
ϯ͕ϴϰϳ͕ϱϳϱ
ϯ͕ϴϱϴ͕ϳϯϲ
ϯ͕ϳϲϵ͕ϴϱϵ

DĂŶƵĨĂĐƚƵƌŝŶŐ
ϭϵϲ͘Ϭϴ
ϮϬϵ͘ϭϬ
Ϯϭϱ͘ϯϵ
ϮϬϴ͘ϳϴ
ϭϳϯ͘ϳϵ
ϭϵϯ͘ϯϱ
ϮϬϭ͘ϯϳ
ϭϵϳ͘ϳϯ
ϭϵϲ͘ϲϬ

ŵƉůŽǇĞĞƐƉĞƌ
Ĩŝƌŵ

ϰϳ͘ϵϭ
ϱϭ͘ϭϰ
ϱϮ͘ϭϯ
ϱϬ͘ϰϱ
ϰϯ͘ϴϳ
ϱϬ͘ϯϮ
ϱϮ͘ϯϰ
ϱϭ͘Ϯϰ
ϱϮ͘ϭϱ

ϵ͘Ϯϯ
ϵ͘ϯϰ
ϵ͘ϱϱ
ϵ͘ϳϬ
ϵ͘ϲϬ
ϵ͘ϱϰ
ϵ͘ϱϬ
ϵ͘ϯϭ
ϵ͘Ϯϲ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

Ͳϭ͘Ϯϴ
Ͳϭ͘ϭϴ
Ͳϭ͘ϯϴ
Ͳϯ͘ϯϯ
ͲϮ͘ϰϬ
Ϭ͘ϱϲ
Ϯ͘ϯϳ
Ͳϭ͘ϴϬ

ͲϬ͘ϭϭ
ϭ͘Ϭϳ
Ϭ͘ϭϱ
Ͳϰ͘Ϯϳ
Ͳϯ͘Ϭϭ
Ϭ͘ϭϯ
Ϭ͘Ϯϵ
ͲϮ͘ϯϬ

ϲ͘ϲϰ
ϯ͘Ϭϭ
Ͳϯ͘Ϭϳ
Ͳϭϲ͘ϳϲ
ϭϭ͘Ϯϱ
ϰ͘ϭϱ
Ͳϭ͘ϴϭ
ͲϬ͘ϱϳ

ϲ͘ϳϱ
ϭ͘ϵϮ
Ͳϯ͘ϮϮ
Ͳϭϯ͘Ϭϱ
ϭϰ͘ϳϬ
ϰ͘ϬϮ
ͲϮ͘Ϭϵ
ϭ͘ϳϳ

ϭ͘ϭϵ
Ϯ͘Ϯϳ
ϭ͘ϱϱ
ͲϬ͘ϵϲ
ͲϬ͘ϲϮ
ͲϬ͘ϰϯ
ͲϮ͘Ϭϯ
ͲϬ͘ϱϭ

ϮϬϬϱͲͲϭϯ

Ͳϴ͘Ϯϰ

Ͳϳ͘ϴϵ

Ϭ͘Ϯϳ

ϴ͘ϴϲ

Ϭ͘ϯϴ

ϮϬϬϱ
ϮϬϬϲ
ϮϬϬϳ
ϮϬϬϴ
ϮϬϬϵ
ϮϬϭϬ
ϮϬϭϭ
ϮϬϭϮ
ϮϬϭϯ

Ϯ͕ϰϲϳ͕ϬϬϳ
Ϯ͕ϰϴϲ͕ϮϮϳ
Ϯ͕ϱϮϵ͕ϯϮϮ
Ϯ͕ϱϰϯ͕ϭϭϯ
Ϯ͕ϱϭϱ͕ϮϱϮ
Ϯ͕ϱϭϴ͕Ϯϴϴ
Ϯ͕ϱϭϯ͕ϰϮϵ
Ϯ͕ϱϰϯ͕ϯϳϵ
Ϯ͕ϱϭϳ͕ϬϰϮ

ϳ͕ϳϬϮ͕ϱϱϬ
ϳ͕ϵϰϯ͕ϯϮϭ
ϴ͕Ϯϭϵ͕ϳϲϭ
ϴ͕ϰϰϯ͕ϯϮϳ
ϴ͕ϯϱϳ͕ϳϭϲ
ϴ͕ϰϬϱ͕ϱϱϲ
ϴ͕ϰϵϬ͕ϯϳϬ
ϴ͕ϲϮϲ͕Ϭϳϯ
ϴ͕ϱϮϲ͕ϴϲϰ

Ϯϴϳ͘ϯϱ
ϯϬϭ͘ϵϲ
ϯϭϯ͘ϯϮ
ϯϭϭ͘ϴϮ
Ϯϴϰ͘Ϯϵ
ϯϬϯ͘ϭϳ
ϯϬϮ͘ϭϰ
Ϯϵϭ͘ϭϯ
Ϯϴϴ͘Ϯϵ

ϯϳ͘ϯϭ
ϯϴ͘ϬϮ
ϯϴ͘ϭϮ
ϯϲ͘ϵϯ
ϯϰ͘ϬϮ
ϯϲ͘Ϭϳ
ϯϱ͘ϱϵ
ϯϯ͘ϳϱ
ϯϯ͘ϴϭ

ϯ͘ϭϮ
ϯ͘ϭϵ
ϯ͘Ϯϱ
ϯ͘ϯϮ
ϯ͘ϯϮ
ϯ͘ϯϰ
ϯ͘ϯϴ
ϯ͘ϯϵ
ϯ͘ϯϵ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

Ϭ͘ϳϴ
ϭ͘ϳϯ
Ϭ͘ϱϱ
Ͳϭ͘ϭϬ
Ϭ͘ϭϮ
ͲϬ͘ϭϵ
ϭ͘ϭϵ
Ͳϭ͘Ϭϰ

ϯ͘ϭϯ
ϯ͘ϰϴ
Ϯ͘ϳϮ
Ͳϭ͘Ϭϭ
Ϭ͘ϱϳ
ϭ͘Ϭϭ
ϭ͘ϲϬ
Ͳϭ͘ϭϱ

ϱ͘Ϭϵ
ϯ͘ϳϲ
ͲϬ͘ϰϴ
Ͳϴ͘ϴϯ
ϲ͘ϲϰ
ͲϬ͘ϯϰ
Ͳϯ͘ϲϰ
ͲϬ͘ϵϴ

ϭ͘ϵϬ
Ϭ͘Ϯϳ
Ͳϯ͘ϭϭ
Ͳϳ͘ϴϵ
ϲ͘Ϭϯ
Ͳϭ͘ϯϰ
Ͳϱ͘ϭϲ
Ϭ͘ϭϴ

Ϯ͘ϯϯ
ϭ͘ϳϮ
Ϯ͘ϭϲ
Ϭ͘Ϭϴ
Ϭ͘ϰϱ
ϭ͘ϮϬ
Ϭ͘ϰϬ
ͲϬ͘ϭϮ

ϮϬϬϱͲͲϭϯ

Ϯ͘Ϭϯ

ϭϬ͘ϳϬ

Ϭ͘ϯϯ

Ͳϵ͘ϯϳ

ϴ͘ϱϬ

ϮϬϬϱ
ϮϬϬϲ
ϮϬϬϳ
ϮϬϬϴ
ϮϬϬϵ
ϮϬϭϬ
ϮϬϭϭ
ϮϬϭϮ
ϮϬϭϯ

Ϯ͕ϵϭϬ͕ϲϯϬ
Ϯ͕ϵϮϰ͕ϭϱϯ
Ϯ͕ϵϲϮ͕Ϭϴϯ
Ϯ͕ϵϲϵ͕ϵϭϭ
Ϯ͕ϵϮϳ͕ϴϮϯ
Ϯ͕ϵϮϬ͕ϵϱϴ
Ϯ͕ϵϭϴ͕ϯϰϴ
Ϯ͕ϵϱϳ͕ϵϬϯ
Ϯ͕ϵϮϰ͕Ϭϴϵ

ϭϭ͕ϳϵϱ͕ϰϬϲ
ϭϮ͕Ϭϯϭ͕ϴϰϮ
ϭϮ͕ϯϱϭ͕ϴϲϮ
ϭϮ͕ϱϴϭ͕ϲϱϬ
ϭϮ͕ϯϭϵ͕ϰϵϮ
ϭϮ͕Ϯϰϴ͕Ϯϱϴ
ϭϮ͕ϯϯϳ͕ϵϰϱ
ϭϮ͕ϰϴϰ͕ϴϬϵ
ϭϮ͕Ϯϵϲ͕ϳϮϯ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

Ϭ͘ϰϲ
ϭ͘ϯϬ
Ϭ͘Ϯϲ
Ͳϭ͘ϰϮ
ͲϬ͘Ϯϯ
ͲϬ͘Ϭϵ
ϭ͘ϯϲ
Ͳϭ͘ϭϰ

Ϯ͘ϬϬ
Ϯ͘ϲϲ
ϭ͘ϴϲ
ͲϮ͘Ϭϴ
ͲϬ͘ϱϴ
Ϭ͘ϳϯ
ϭ͘ϭϵ
Ͳϭ͘ϱϭ

ϮϬϬϱͲͲϭϯ

Ϭ͘ϰϲ

ϰ͘Ϯϱ

^ĞƌǀŝĐĞƐ

dŽƚĂů

ϰϴϯ͕ϰϮϰ
ϱϭϭ͕Ϭϱϵ
ϱϮϴ͕ϳϬϯ
ϱϮϬ͕ϱϵϬ
ϰϱϴ͕Ϭϳϵ
ϰϵϲ͕ϱϭϯ
ϱϬϯ͕ϱϬϱ
ϰϴϴ͕ϴϱϳ
ϰϴϰ͕ϴϵϭ

ϰϬ͘ϵϴ
ϰϮ͘ϰϴ
ϰϮ͘ϴϬ
ϰϭ͘ϯϴ
ϯϳ͘ϭϴ
ϰϬ͘ϱϰ
ϰϬ͘ϴϭ
ϯϵ͘ϭϲ
ϯϵ͘ϰϯ

ϰ͘Ϭϱ
ϰ͘ϭϭ
ϰ͘ϭϳ
ϰ͘Ϯϰ
ϰ͘Ϯϭ
ϰ͘ϭϵ
ϰ͘Ϯϯ
ϰ͘ϮϮ
ϰ͘Ϯϭ

ϱ͘ϳϮ
ϯ͘ϰϱ
Ͳϭ͘ϱϯ
ͲϭϮ͘Ϭϭ
ϴ͘ϯϵ
ϭ͘ϰϭ
ͲϮ͘ϵϭ
ͲϬ͘ϴϭ

ϯ͘ϲϰ
Ϭ͘ϳϳ
Ͳϯ͘ϯϯ
ͲϭϬ͘ϭϰ
ϵ͘ϬϮ
Ϭ͘ϲϳ
Ͳϰ͘Ϭϱ
Ϭ͘ϳϭ

ϭ͘ϱϯ
ϭ͘ϯϱ
ϭ͘ϱϵ
ͲϬ͘ϲϴ
ͲϬ͘ϯϰ
Ϭ͘ϴϮ
ͲϬ͘ϭϲ
ͲϬ͘ϯϳ

Ϭ͘ϯϬ

Ͳϯ͘ϳϵ

ϯ͘ϳϳ

Note Figures for 2005-2013 are cumulative per cent changes.
Source: Own elaborations on Istat data.
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of people employed and 6 per cent of value

weights (Ȧi ) being the firms’ share of total

added in manufacturing, against 16 per cent

employees. More formally:
η

and more than 20 per cent in business services.
Tables 1 and 2 report descriptive statistics
from our firm-level dataset. The number of
firms in the manufacturing sector declined
almost every year; in 2013 there were about

Φ =
t

∑ ρitωit

(1)

i=1
Aggregate productivity can be further decom-

36,000 fewer firms than in 2005. In business

posed as the sum of the unweighted average

services, the number of firms does not exhibit

firm productivity

a clear pattern, and in 2013 there were more

between firm productivity and the share of

firms than at the beginning of the period.

employees:

Between 2005 and 2013, average firm size —
measured by the number of persons employed

Φ = ρ t + Cov ( ρ , ω )
t
it it

— increased in both sectors: in 2013 the aver-

η

age firm employed 9.3 people in the manufacturing sector and 3.4 in the business service
sector.

( ρ ) and the covariance

= ρt +

(2)

∑ (ρit – ρt )( ωit – ωt)

In our final dataset, aggregate labour produc-

The covariance term is often referred to as

tivity — measured as real value added per

static “Olley and Pakes (OP) covariance”. In

employee — increased between 2005 and 2007,

Olley and Pakes (1996), this decomposition —

and declined during the global financial crisis

applied to the US telecommunications indus-

(2007–09) and the sovereign debt crisis (2011–

try — allowed the authors to distinguish

13); overall, it was 3.8 per cent lower in 2013

between the efficiency gains deriving from a

than in 2005. The aggregate dynamics reflect

reallocation of resources towards the most

different patterns between manufacturing and

productive firms (measured by the increase in

services: in the former, aggregate labour pro-

the OP covariance), and those arising from the

ductivity increased 8.9 per cent between 2005

productivity growth of individual firms (cap-

and 2013, while in the latter it declined by 9.4

tured by the changes in the average productivity

per cent. Before the crisis, the increase of labour

term). The former component has been found to

productivity in the manufacturing sector was

explain the largest share of the observed produc-

due to a rise of value added greater than the one

tivity gain.

o f em p lo ym en t a f te r 2 00 8; ins tea d , the

Recent developments in the economic litera-

ad j ust ment of the la bo u r f or c e ha s be en

ture devote increasing attention to allocative

stronger. In business services, the negative

efficiency, since it reflects institutional and reg-

growth of aggregate labour productivity reflects

ulatory features that distort the functioning of

both a constant increase in the number of

the markets. As an example, Olley and Pakes

people employed, and a decline in value added

(1996) document that, in the 1980s, the aggre-

since 2007.

gate productivity of the US telecommunications industry grew considerably after an

Productivity Decompositions

Aggregate labour productivity (ĭ) in year t

episode of market liberalization, and that this
increase was largely due to an improvement of

corresponds to the weighted average of the

allocative efficiency. In another study, Bartels-

individual firm’s productivity (ρi ), with the

man et al. (2013) quantify the contribution of
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allocative efficiency, by showing that US

where the weights wgt correspond to the share

aggregate labour productivity is roughly 50 per

of employees in group g, F gt represents the

cent higher with respect to a hypothetical sce-

aggregate productivity of group g, and G = {E,

nario where workers are randomly allocated

X, S}.

across firms.

A dynamic version of equation (2) can be

In addition to studying the contribution of

derived based on the methodology — known as

allocative efficiency to aggregate productivity,

dynamic OP decomposition — recently pro-

it is possible to analyze the dynamics of

posed by Melitz and Polanec (2015). Consider-

aggregate productivity through a decompo-

ing two consecutive time periods, it is possible

sition that assesses — for any pair of years —

to express the aggregate productivity of the

the relative contribution of three groups of

first period (ĭ1 ) as the weighted average of the

firms: the ones that survive (also called

productivity of the firms that will survive and

incumbents), entrants and exiting firms.

that of the firms that will exit the market; anal-

The demographic processes play a role in

ogously, the aggregate productivity of the sec-

determining the productivity dynamics,

ond period (ĭ2) can be expressed as the weighted

since entrants and exiting firms are different

average of the productivity of the firms that have

(also with respect to the incumbents) in terms

survived and that of the firms that have entered

of productivity. For incumbents, it is possible

the market:

to further distinguish the contribution of

Φ

two more components: (i) the variation in
the efficiency of individual firms (so-called
within margin); and (ii) the reallocation of
resources to firms characterized by different
productivity levels (so-called between margin).
In order to rewrite equation (2) in dynamic
terms, firms are divided in three groups g, as
mentioned above:6 entrants (E) that were not

Φ

1

= Φ

2

= Φ

ω +Φ ω
S1 S1
X1 X1

ω +Φ ω
S2 S2
E2 E2

(4)
(5)

The difference between Ö2 and Ö1 returns
the variation in aggregate productivity:
Φ – Φ = (Φ – Φ )
2
1
S2
S1
+ ω (Φ – Φ )
E2 E2
S2
+ ω (Φ – Φ )
X1 S1
X1

active at time t-1 and enter the market at time t;

where the first term (ĭS2

exiting (X) firms that were active at time t-1 and

productivity variation for the firms that are

exit from the market at time t; and incumbents

active on the market in both periods (the

Ǧ

ĭS1) represents

(6)

the

(S) that are active on the market in both peri-

incumbents); the second (ĭE2 Ǧ ĭS2 ) is the con-

ods. With these definitions in hand, equation

tribution of entrants, which is positive (nega-

(2) can be rewritten as:

tive) if their productivity is higher (lower) than
that of the incumbent firms; the third (ĭS1

η
Φ =
t

∑ ρitωit = ∑ Φgtωgt
i=1

gεG

ĭX 1) is the

(3)

Ǧ

contribution of firms that exit the

market, which is positive (negative) if their
productivity is lower (higher) than that of the
incumbents. The term (ĭS2

Ǧ

ĭS1) can be fur-

ther decomposed into the variation of the
6

In all the analyses presented below, firm demography has been purged of false entrants and false exits, in
the spirit of Geurts and Van Biesebroeck (2014). To identify false entry and exits, we use an administrative register of events that collects information on corporate operations. As a consequence, we are able
to exclude from our data operations such as mergers and spinoffs.
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incumbents’ average productivity (∆

ρ s ) and
the one of the covariance between incum-

static OP contribution for each 2-digit sector

bents’ productivity and the share of employ-

The increasing importance of the static OP

ees ( ∆Cov S ), capturing the intensity of the

covariance for aggregate productivity is sug-

reallocation process. To sum up, the variation

gestive of the fact that reallocation may have

of aggregate productivity can be expressed as

played a major role in shaping the dynamics of

the sum of the following four components (the

Italian labour productivity in the period of

first being average productivity, followed by

observation. The decomposition outlined in

reallocation, entry and exit respectively):

equation (7) allows us to shift our focus to the

between 2005 and 2013.

growth rate of aggregate productivity — a
Φ – Φ = ∆ρ s + ∆Cov
2
1
s
+ ω (Φ – Φ )
E2 E2
S2
+ ω (Φ – Φ )
X1 S1
X1

more relevant variable both for policy and wel(7)

fare considerations — and to have a more complete picture of the reallocation process,
including firm demography as well.

where the sum of average productivity and

Table 2 shows the results obtained applying

reallocation add up to the contribution of

the above-mentioned decomposition to our

the incumbents, and the sum of entry and

firm-level data. The first column contains the

exit add up to the contribution of net firm

contribution of incumbent firms’ average pro-

demography.7

ductivity to the dynamics of aggregate productivity; this contribution reflects both variations

Results

in technical efficiency at the firm level and

Baseline Results

fluctuations in the demand faced by firms, that

We first have applied the static decomposi-

may influence — especially in the short run —

tion in equation (2) to Italian aggregate labour

the pricing strategies of firms. 8 The second col-

productivity for the total economy, and for

umn shows the contribution of the reallocation

manufacturing and services separately. In the

among the surviving firms; in other words, it

2005-13 period, the weight of allocative effi-

tells how much of the observed productivity

ciency ((Cov(ρit,ωit))⁄Φt) has risen by nearly 7

dynamics depends on reallocation of employ-

percentage points from 35.3 per cent to 42.2 per

ment shares to the most efficient firms. The

cent at the end of the period, growing more

contribution of entry (third column) is typically

strongly and steadily in manufacturing than in

negative, as it reflects the lower productivity

services. In Appendix Table B1 we report the

of these firms with respect to the incumbents;

7

For sake of simplicity, we have described here the baseline Melitz and Polanec (2015) decomposition,
which defines aggregate productivity as a weighted average of individual firms’ log productivities. Despite
returning a straightforward decomposition, this approach has two drawbacks: (i) the growth of aggregate
productivity measured in logs does not correspond to that of aggregate productivity measured in levels, which
is the one that should be preferred when evaluating welfare implications (Petrin and Levinsohn, 2012);
(ii) in the baseline decomposition, the covariance term would not be invariant to changes in average productivity (i.e. a uniform increase in productivity for all firms would also map into the covariance term,
rather than on the within-firm productivity term only). Melitz and Polanec (2015: 374) explain how these
issues can be addressed, by performing the decomposition on data in levels and by defining a scale-independent covariance term. All the results presented in this article are obtained using this decomposition in
levels.

8

It has to be stressed that we are not able to perfectly control for price variations, since the deflators at
our disposal are disaggregated at the 2-digits level. Hence, price variations may still show up in our
data, as long as they depart from the average price dynamics within each 2-digit sector.
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Table 2: The Decomposition of Aggregate Productivity’s Dynamics
^ƵƌǀŝǀŝŶŐĨŝƌŵƐ
ǀĞƌĂŐĞ
ƉƌŽĚƵĐƚŝǀŝƚǇ
ZĞĂůůŽĐĂƚŝŽŶ

&ŝƌŵĚĞŵŽŐƌĂƉŚǇ
ŶƚƌǇ

DĂŶƵĨĂĐƚƵƌŝŶŐ
ͲϬ͘ϴϳ

ǆŝƚ

ŐŐƌĞŐĂƚĞ
ƉƌŽĚƵĐƚŝǀŝƚǇ

EĞƚ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

ϯ͘ϰϯ
ͲϬ͘Ϭϳ
Ͳϰ͘ϯϭ
Ͳϭϳ͘ϲϲ
ϳ͘ϯϬ
Ͳϭ͘ϲϯ
Ͳϰ͘ϵϯ
Ͳϰ͘ϱϲ

ϯ͘Ϭϰ
ϭ͘ϳϯ
Ϭ͘ϵϭ
ϯ͘ϳϮ
ϲ͘ϴϵ
ϱ͘ϲϳ
Ϯ͘ϲϵ
ϱ͘ϴϵ

ͲϬ͘ϵϴ
ͲϬ͘ϵϲ
ͲϬ͘ϳϯ
Ͳϭ͘ϭϬ
Ͳϭ͘ϭϵ
Ͳϭ͘Ϭϯ
Ͳϭ͘Ϭϳ

ϭ͘ϭϱ
ϭ͘Ϯϰ
ϭ͘ϭϰ
ϭ͘ϲϮ
ϭ͘ϲϭ
ϭ͘ϭϳ
ϭ͘ϭϴ
ϭ͘ϱϭ

Ϭ͘Ϯϴ
Ϭ͘Ϯϲ
Ϭ͘ϭϴ
Ϭ͘ϴϵ
Ϭ͘ϱϮ
ͲϬ͘ϬϮ
Ϭ͘ϭϱ
Ϭ͘ϰϱ

ϲ͘ϳϱ
ϭ͘ϵϮ
Ͳϯ͘ϮϮ
Ͳϭϯ͘Ϭϱ
ϭϰ͘ϳϬ
ϰ͘ϬϮ
ͲϮ͘Ϭϵ
ϭ͘ϳϳ

ϮϬϬϱͲͲϭϯ

Ͳϭϰ͘ϳϯ

Ϯϭ͘ϳϱ

Ͳϲ͘ϳϭ

ϴ͘ϱϱ

ϭ͘ϴϰ

ϴ͘ϴϲ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

ͲϮ͘Ϭϰ
ͲϬ͘ϵϮ
ͲϮ͘ϵϯ
Ͳϵ͘ϱϱ
ͲϬ͘ϬϮ
Ͳϱ͘ϰϵ
Ͳϱ͘ϲϲ
Ͳϰ͘ϵϭ

ϯ͘ϰϰ
ϭ͘ϭϲ
ͲϬ͘ϰϴ
Ϭ͘ϰϵ
ϱ͘ϳϵ
ϯ͘ϵϱ
Ϭ͘ϮϬ
ϰ͘ϱϱ

ͲϮ͘ϰϭ
ͲϮ͘ϭϲ
Ͳϭ͘ϳϲ
ͲϮ͘ϯϴ
ͲϮ͘ϴϬ
ͲϮ͘ϰϲ
ͲϮ͘ϳϲ

Ϯ͘ϱϵ
Ϯ͘ϰϱ
Ϯ͘ϰϱ
Ϯ͘ϵϯ
Ϯ͘ϲϱ
ϯ͘Ϭϭ
Ϯ͘ϳϳ
ϯ͘Ϯϵ

Ϭ͘ϱϬ
Ϭ͘Ϭϰ
Ϭ͘Ϯϵ
ϭ͘ϭϳ
Ϭ͘Ϯϳ
Ϭ͘Ϯϭ
Ϭ͘ϯϭ
Ϭ͘ϱϯ

ϭ͘ϵϬ
Ϭ͘Ϯϳ
Ͳϯ͘ϭϭ
Ͳϳ͘ϴϵ
ϲ͘Ϭϯ
Ͳϭ͘ϯϰ
Ͳϱ͘ϭϲ
Ϭ͘ϭϴ

ϮϬϬϱͲͲϭϯ

Ͳϭϭ͘ϳϲ

ϰ͘ϴϲ

ͲϭϬ͘ϵϯ

ϴ͘ϰϲ

ͲϮ͘ϰϳ

Ͳϵ͘ϯϳ

ϮϬϬϱͲͲϬϲ
ϮϬϬϲͲͲϬϳ
ϮϬϬϳͲͲϬϴ
ϮϬϬϴͲͲϬϵ
ϮϬϬϵͲͲϭϬ
ϮϬϭϬͲͲϭϭ
ϮϬϭϭͲͲϭϮ
ϮϬϭϮͲͲϭϯ

Ͳϭ͘ϮϬ
ͲϬ͘ϳϵ
Ͳϯ͘ϭϰ
ͲϭϬ͘ϲϲ
Ϭ͘ϵϵ
Ͳϰ͘ϵϱ
Ͳϱ͘ϱϰ
Ͳϰ͘ϴϱ

ϰ͘ϱϬ
ϭ͘ϱϮ
ͲϬ͘ϯϵ
ͲϬ͘ϱϳ
ϳ͘ϴϬ
ϱ͘ϱϳ
ϭ͘ϯϮ
ϱ͘ϭϬ

ͲϮ͘Ϭϲ
Ͳϭ͘ϴϳ
Ͳϭ͘ϰϵ
ͲϮ͘ϭϰ
ͲϮ͘ϰϴ
ͲϮ͘ϭϴ
ͲϮ͘ϯϵ

Ϯ͘ϭϯ
Ϯ͘ϭϬ
Ϯ͘Ϭϲ
Ϯ͘ϱϴ
Ϯ͘ϯϳ
Ϯ͘ϱϮ
Ϯ͘ϯϱ
Ϯ͘ϴϱ

Ϭ͘ϯϰ
Ϭ͘Ϭϱ
Ϭ͘ϮϬ
ϭ͘Ϭϵ
Ϭ͘Ϯϯ
Ϭ͘Ϭϰ
Ϭ͘ϭϳ
Ϭ͘ϰϲ

ϯ͘ϲϰ
Ϭ͘ϳϳ
Ͳϯ͘ϯϯ
ͲϭϬ͘ϭϰ
ϵ͘ϬϮ
Ϭ͘ϲϳ
Ͳϰ͘Ϭϱ
Ϭ͘ϳϭ

ϮϬϬϱͲͲϭϯ

ͲϭϮ͘ϰϲ

ϭϬ͘ϰϭ

ͲϭϬ͘ϵϵ

ϵ͘Ϯϱ

Ͳϭ͘ϳϰ

Ͳϯ͘ϳϵ

^ĞƌǀŝĐĞƐ
ͲϮ͘Ϭϵ

dŽƚĂůͲϭ͘ϳϵ

Notes: Net demography is defined as the sum of entry and exit.
The decomposition on the 2005-13 period is not obtained by cumulating the contributions across years, but is
instead obtained by applying the Melitz-Polanec decomposition on the initial and final year only. This means that
the groups of incumbents, entrants and exiters are not directly comparable to the ones taken into account in the
year-by-year exercises. This may lead to some counter-intuitive results: as an example, the annual net contribution
from firm demography is positive in all years, but the contribution over the entire period is negative.

such a productivity divide may derive on one

risen by 8.9 per cent, despite the fall experi-

side from the smaller size of entrants, on the

enced in correspondence to the two episodes of

other from the fact that newborn firms tend to

economic crisis. The generalized decline of

compress their markups, setting up more

average productivity has been counterbalanced

aggressive price strategies upon entry, in order

by a positive contribution of reallocation in

to rapidly acquire market shares (Foster et al.,

every year of our sample. Despite being positive

2016) thus reducing measured labour productiv-

in the vast majority of the cases, in services the

ity. The positive contribution of exit, instead,

reallocation has not been strong enough to

reflects the selection mechanisms that force the

counterbalance the steady decline experienced

exit from the market of the least productive

in terms of average productivity; this had a det-

firms.

rimental impact on the overall dynamics of

In the period under analysis (2005–13),

aggregate productivity, which fell by 9.4 per

aggregate productivity in manufacturing has

cent over the 2005–13 period. Both in manu-
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Table 3: Firm Demography
ϮϬϬϲ

ϮϬϬϳ

ϮϬϬϴ

ϮϬϬϵ

ϮϬϭϬ

ϮϬϭϭ

ϮϬϭϮ

ϮϬϭϯ

ŶƚƌǇƌĂƚĞ

ϱ͘ϱϱ

ϱ͘ϯϱ

ŶƚƌĂŶƚƐŚĂƌĞŽĨs

ϭ͘ϳϴ

ϭ͘ϳϱ

ϱ͘ϯϲ

ϰ͘ϯϵ

ϰ͘ϰϮ

ϰ͘ϴϯ

ϰ͘ϰϳ

ϰ͘ϱϴ

Ϯ͘Ϭϳ

ϭ͘ϲϮ

ϭ͘ϲϮ

ϭ͘ϵϯ

ϭ͘ϴϴ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϮͿ

ϯϬ͘ϱϬ

ϭ͘ϵϭ

ϯϰ͘Ϭϳ

ϯϲ͘ϲϭ

ϯϱ͘ϵϳ

ϯϳ͘ϯϭ

ϯϳ͘ϯϯ

ϰϬ͘Ϯϰ

ϰϭ͘ϬϮ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϮͿ
ǆŝƚƌĂƚĞ

ϴϮ͘ϳϳ

ϴϬ͘ϯϭ

ϴϰ͘ϰϬ

ϴϭ͘ϳϱ

ϴϮ͘ϲϱ

ϴϬ͘ϵϬ

ϳϯ͘ϭϯ

ϳϰ͘ϳϭ

ϱ͘ϲϬ

ϱ͘ϳϮ

ϱ͘ϵϴ

ϳ͘ϭϯ

ϱ͘ϴϰ

ϱ͘ϲϱ

ϲ͘ϲϴ

ϲ͘ϴϰ

ǆŝƚŝŶŐƐŚĂƌĞŽĨs

ϭ͘Ϯϯ

ϭ͘Ϭϴ

ϭ͘Ϯϯ

ϭ͘ϲϭ

ϭ͘ϭϲ

Ϭ͘ϵϯ

ϭ͘Ϭϵ

ϭ͘ϯϰ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϯͿ

ϭϵ͘ϰϯ

ϭϲ͘ϲϯ

ϭϵ͘ϭϭ

ϮϬ͘ϭϵ

ϭϴ͘ϲϯ

ϭϱ͘Ϭϰ

ϭϯ͘ϳϲ

ϭϲ͘ϲϱ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϯͿ

ϴϭ͘ϳϵ

ϲϰ͘Ϭϭ

ϲϯ͘ϲϱ

ϲϰ͘ϭϰ

ϲϬ͘ϭϰ

ϱϳ͘ϯϭ

ϱϯ͘ϵϱ

ϱϬ͘ϮϮ

ŶƚƌǇƌĂƚĞ

ϵ͘ϲϳ

ϭϭ͘ϬϮ

ϵ͘Ϯϵ

ϳ͘ϵϲ

ϴ͘ϬϮ

ϴ͘ϵϮ

ϳ͘ϴϮ

ϳ͘ϵϱ

ŶƚƌĂŶƚƐŚĂƌĞŽĨs

ϯ͘ϴϭ

ϰ͘ϰϭ

ϰ͘ϭϳ

ϯ͘ϱϲ

ϯ͘ϴϬ

ϰ͘ϭϯ

ϯ͘ϱϳ

ϯ͘ϱϱ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϮͿ

ϰϬ͘ϴϳ

ϰϬ͘ϭϵ

ϰϱ͘ϭϵ

ϰϱ͘ϱϵ

ϰϴ͘ϯϰ

ϰϭ͘ϳϰ

ϰϲ͘ϳϭ

ϰϮ͘ϵϬ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϮͿ

ϳϰ͘ϴϲ

ϳϱ͘Ϭϱ

ϳϴ͘ϭϰ

ϳϱ͘ϲϮ

ϳϰ͘ϰϱ

ϳϬ͘ϵϮ

ϲϮ͘ϴϴ

ϲϵ͘ϳϮ

ǆŝƚƌĂƚĞ

ϲ͘ϯϭ

ϲ͘Ϯϳ

ϳ͘ϲϵ

ϴ͘Ϭϵ

ϳ͘Ϯϲ

ϴ͘ϰϳ

ϵ͘Ϭϵ

ϭϬ͘ϭϱ

ǆŝƚŝŶŐƐŚĂƌĞŽĨs

Ϯ͘Ϯϴ

ϭ͘ϵϴ

Ϯ͘ϯϵ

Ϯ͘ϴϯ

Ϯ͘Ϯϳ

Ϯ͘ϰϬ

Ϯ͘ϱϮ

Ϯ͘ϴϬ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϯͿ

ϯϯ͘ϵϮ

ϯϬ͘ϳϰ

ϰϯ͘ϲϭ

ϯϮ͘ϳϴ

ϯϮ͘ϲϭ

Ϯϵ͘ϮϬ

Ϯϰ͘ϴϮ

Ϯϯ͘ϰϰ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϯͿ

ϳϭ͘ϳϵ

ϲϳ͘ϱϲ

ϳϮ͘Ϭϯ

ϲϮ͘ϭϳ

ϳϰ͘ϳϲ

ϱϮ͘ϱϭ

ϱϯ͘ϲϬ

ϰϲ͘ϭϱ

ŶƚƌǇƌĂƚĞ

ϳ͘ϳϬ

ϴ͘ϯϭ

ϳ͘ϰϭ

ϲ͘Ϯϱ

ϲ͘ϯϬ

ϲ͘ϵϲ

ϲ͘ϮϮ

ϲ͘ϯϰ

ŶƚƌĂŶƚƐŚĂƌĞŽĨs

Ϯ͘ϴϰ

ϯ͘ϭϰ

ϯ͘ϭϳ

Ϯ͘ϲϯ

Ϯ͘ϳϱ

ϯ͘Ϭϴ

Ϯ͘ϳϲ

Ϯ͘ϳϳ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϮͿ

ϯϱ͘ϵϴ

ϯϳ͘ϯϱ

ϰϭ͘ϮϬ

ϰϭ͘Ϭϵ

ϰϯ͘ϭϳ

ϯϵ͘ϳϭ

ϰϯ͘ϳϬ

ϰϮ͘Ϭϯ

ŶƚƌĂŶƚƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϮͿ

ϳϴ͘ϱϮ

ϳϳ͘ϰϰ

ϴϬ͘ϵϱ

ϳϴ͘ϰϰ

ϳϴ͘ϭϲ

ϳϱ͘ϰϵ

ϲϳ͘ϲϯ

ϳϮ͘Ϭϰ

ǆŝƚƌĂƚĞ

ϱ͘ϵϳ

ϲ͘Ϭϭ

ϲ͘ϴϳ

ϳ͘ϲϯ

ϲ͘ϱϴ

ϳ͘ϭϮ

ϳ͘ϵϰ

ϴ͘ϱϳ

ǆŝƚŝŶŐƐŚĂƌĞŽĨs

ϭ͘ϳϴ

ϭ͘ϱϱ

ϭ͘ϴϯ

Ϯ͘Ϯϰ

ϭ͘ϳϰ

ϭ͘ϲϵ

ϭ͘ϴϰ

Ϯ͘ϭϬ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƐŝǌĞ;ϭ͕ϯͿ

Ϯϲ͘ϲϵ

Ϯϯ͘ϲϲ

ϯϮ͘Ϭϰ

Ϯϲ͘ϴϭ

Ϯϱ͘ϵϳ

ϮϮ͘ϱϰ

ϭϵ͘ϲϬ

ϮϬ͘Ϯϱ

ǆŝƚŝŶŐƌĞůĂƚŝǀĞƉƌŽĚƵĐƚŝǀŝƚǇ;ϯͿ

ϳϲ͘ϱϵ

ϲϱ͘ϴϱ

ϲϴ͘ϭϵ

ϲϯ͘Ϭϳ

ϲϴ͘ϭϭ

ϱϰ͘ϲϳ

ϱϯ͘ϳϲ

ϰϴ͘Ϭϱ

DĂŶƵĨĂĐƚƵƌŝŶŐ

^ĞƌǀŝĐĞƐ

dŽƚĂů

Notes: Average values across the 315 5-digit industries belonging to manufacturing.
(1)In terms of value added.
(2) With respect to surviving firms
(3) With respect to active firms at t.

facturing and services, our results show two

nesses of the Italian economy (e.g. size distribu-

clear and to some extent diverging patterns.

tion of firms, high share of family-owned firms

On the one hand, the reallocation of resources

and low propensity to innovate, among others)

from least to most productive firms contributed

that are limiting productivity growth (Brando-

positively to aggregate productivity growth; on

lini and Bugamelli (2009)).

the other hand, the fall in average productivity

Aggregate productivity has also been influ-

hampered productivity growth. As discussed in

enced by firm demography. As expected, the

the introduction, the decline in average pro-

entry component is always negative (since

ductivity measured as real value added per

entrants are, on average, less productive than

worker might be interpreted with caution

incumbents), and the exit one is always positive

because it might not reflect changes in techni-

(since exiting firms are less productive than

cal efficiency; nonetheless, its decline is neither

incumbents, as well). Overall, the net contri-

surprising nor new for the case of Italy. Several

bution of firm entry and exit has sustained the

studies have documented the structural weak-

dynamics of aggregate productivity in almost
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all years, despite being relatively small in mag-

Netting from Sectoral Composition

nitude; the contribution of firm demography

The results of the aggregate labour productiv-

has been substantially higher in the years of

ity decomposition presented in Table 2 may

deepest financial crisis (2008–09), as a result of

crucially depend on composition effects: the

an increase in the exit component induced by a

relative weight of the four components could be

more pronounced selectivity on the market.

different across more narrowly-defined sectors,

Ultimately, the contribution of firm demogra-

as it is likely to be influenced by structural sec-

phy depends on two factors: on one side, the

toral characteristics — such as the degree of

rates of entry/exit from the market; on the

competitiveness or the exposure to interna-

other, the relative productivity of entering and

tional trade, for example. In order to check

exiting firms with respect to the incumbents.

whether our results are significantly affected by

The dynamics of these two factors is reported

these composition effects, we have replicated

in Table 3. Services are characterized by sub-

the dynamic OP decomposition on each nar-

stantially higher entry and exit rates relative to

rowly-defined sector (according to the 5-digit

manufacturing. Moreover, while in manufactur-

Ateco 2007 classification), pooled together all

ing the exit rate is always higher than the entry

the sectors, and estimated for each component

rate, 9 in services it is usually the opposite,10 if we

the following OLS model:

exclude the sudden tightening up of the selec-

∆y

tion process in the most acute phase of the sovereign debt crisis (2012 and 2013).

st

= δ +δ +ε
s
t
st

(8)

where ∆y is one of the four components of

Entry rates in both manufacturing and ser-

aggregate labour productivity growth between

vices have shrunk over time, while the pattern

year t and t - 1 (as defined in equation (7)), s

followed by exit rates is less clear-cut; it is

indexes 5-digit sectors, t indexes years, δs are

apparent, though, that exit rates suddenly

sector fixed effects, δt are fixed effects for

increased in the years of crisis, suggesting that

year t, and ε st is an error term. The idea

recessions influence firm demography mainly

behind this specification is to control for

by pushing firms out of the market, rather

invariant sectoral characteristics by means of

than by preventing the entrance of new firms.

the sectoral fixed effects δs . The year fixed

Looking at relative size and productivity of

effects δt estimated under this framework can

these firms with respect to incumbents, new

thus be interpreted as the contribution of each

entrants in manufacturing tend to be smaller but

component to the dynamics of aggregate pro-

more productive with respect to those in ser-

ductivity, net of the composition effects dis-

vices. Relative productivity has been declining

cussed above.11

for both entering and exiting firms throughout

For each component, Chart 2 plots the esti-

the whole period of observation, more intensely

mated year fixed effects for the total economy.

in manufacturing, where — as shown in Table 2

The results presented in Table 2 are broadly

— the process of reallocation has sustained

confirmed; moreover, the evolution over time

the aggregate productivity of incumbents.

of the various components emerges now more
clearly, highlighting in particular the steadilyincreasingly positive role of reallocation in

9

This is coherent with other data sources — such as the Infocamere database — that provide information on
firm demography in manufacturing.

10 This pattern has been also documented in Lotti (2007).
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Chart 2: The Decomposition of Productivity Dynamics, Net of Sectoral Fixed Effects,
2006-2013
Aggregate Productivity (Weighted)
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Notes: Dependent variables were winsorized at the 5th and 95th percentile across the whole sample.
Aggregate productivity growth expressed in per cent, is the sum of productivity growth in incumbents,entrants and
exiting firms. Productivity growth in incumbents is the sum of unweighted average productivity growth and reallocation, expressed in percentage points.

counterbalancing the fluctuations in average-

onset of the sovereign debt crisis. This pattern

firm productivity.

is largely dominated by the contribution of

Net of sectoral composition, aggregate

incumbent firms, which summarizes the often

labour productivity — which was moderately

diverging contribution of the average productiv-

increasing until 2007 — experienced a conspic-

ity and of the reallocation terms: on one side,

uous swing in the years of the financial crisis

the firms’ average productivity sluggishly

and then settled on a pattern of sluggish

growing at the beginning of our sample — suf-

growth, interrupted by a new trough at the

fered sharp declines in correspondence to the

11 When applied to narrowly-defined sectors, the dynamic OP decomposition may return extremely high values
(in absolute terms) on some of its components; this is typically the case when dealing with sectors characterized by a few small firms. When we estimate model 8, it is therefore particularly important to clean
for these outliers, that may severely affect our estimates, despite having little relevance in aggregate
terms. To do that, we winsorize our dependent variables — i.e. the contribution to aggregate productivity
growth of each component in equation 7 — at the 5th and 95th percentile across the whole sample.
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Table 4: Elasticity of the Aggregate Productivity Components to the Sectoral Business
Cycle
DĂŶƵĨĂĐƚƵƌŝŶŐ
^ĞƌǀŝĐĞƐ
dŽƚĂůĞĐŽŶŽŵǇ

ǀĞƌĂŐĞƉƌŽĚƵĐƚŝǀŝƚǇ

ZĞĂůůŽĐĂƚŝŽŶ

ŶƚƌǇ

ǆŝƚ

ŐŐƌĞŐĂƚĞƉƌŽĚƵĐƚŝǀŝƚǇ

Ϭ͘ϭϯϰϱΎΎΎ

Ϭ͘ϬϲϰϰΎΎ

ͲϬ͘ϬϬϯϵΎΎΎ ͲϬ͘ϬϬϬϲ

Ϭ͘ϭϲϴϯΎΎΎ

Ϭ͘Ϭϯϲ

Ϭ͘ϬϮϲ

Ϭ͘ϬϬϭ

Ϭ͘ϬϬϭ

Ϭ͘ϬϱϬ

Ϭ͘ϬϳϰϮΎΎΎ

Ϭ͘ϬϰϮϯΎΎΎ

ͲϬ͘ϬϬϭϴ

ͲϬ͘ϬϬϯϯΎΎΎ Ϭ͘ϬϵϱϲΎΎΎ

Ϭ͘ϬϮϲ

Ϭ͘Ϭϭϱ

Ϭ͘ϬϬϮ

Ϭ͘ϬϬϭ

Ϭ͘ϭϬϴϳΎΎΎ

Ϭ͘ϬϱϮϮΎΎΎ

ͲϬ͘ϬϬϮϰΎΎ

ͲϬ͘ϬϬϮϳΎΎΎ Ϭ͘ϭϮϵϱΎΎΎ

Ϭ͘ϬϮϮ

Ϭ͘Ϭϭϰ

Ϭ͘ϬϬϭ

Ϭ͘ϬϬϭ

Ϭ͘ϬϮϱ
Ϭ͘ϬϮϲ

Note: The reported coefficients are the elasticities of each component to the sectoral business cycle, are captured by
an aggregate sales index computed for each sector at the 5 digit level of disaggregation. Standard errors clustered at
the sectoral level (5 digit). All the regressions have been weighted by the number of employees in each sector.

two crisis episodes, and negatively weighed on

on the four components in the aggregate pro-

aggregate productivity in all post-crisis years,

ductivity decomposition. In order to explore

except 2010; on the other side, the contribution

the role of the business cycle, we enrich equa-

of reallocation — initially less sizable — experi-

tion 8 with an additional term, exploiting the

enced a considerable jump at the onset of the

information on real sales at the industry level.

financial crisis, maintaining its contribution at

More specifically, we estimate the following

the same high levels in the following years. Add-

regression by OLS:

ing to the positive effect of the reallocation pro-

∆y

cess, the contribution of firm demography

st

= δ + δ + β∆Ι + ε
s
t
st
st

(9)

strengthened over the period of observation,

where ∆ I st is the growth rate of a real sales

thanks to the relevant increase of the exit com-

index for each 5-digit sector s between years t-1

ponent, driven by a more selective market envi-

and t. In this case, our coefficient of interest is

ronment after the two crisis episodes. These

β, representing the elasticity of each compo-

broad tendencies are largely confirmed when

nent of labour productivity to the business

the exercise is repeated for manufacturing and

cycle at the industry level.

services

separately. 12 The

most notable differ-

Table 4 collects the estimated

ȕ coefficients

ence relates to the contribution of reallocation,

for each component, and for manufacturing and

which — despite being similar in size at the

services separately. The first two columns con-

beginning of the sample — experienced a

firm that both average productivity and reallo-

stronger increase for the firms in services than

cation among existing firms are procyclical: a

for those in manufacturing; nonetheless, the

one-standard-deviation increase in the growth

former were penalized by worse dynamics of the

of real sales is associated with an increase of

average productivity term.

average productivity and reallocation by 1.1 and
0.5 percentage points, respectively. The elasticity on average productivity is stronger in

Cyclical Fluctuations
The results presented in the previous sections

manufacturing, while the one on the realloca-

do not disentangle the effect that different

tion component is not statistically different

cyclical conditions at the sectoral level may have

between the two sectors. As regards the exten-

12 These results are shown in Charts C.1 and
Linarello_Petrella%20Appendix.pdf
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C.2 in the

appendix at: http://www.csls.ca/ipm/32/
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Table 5: The Aggregate Productivity Components in the Long Run vs. Sectoral
Characteristics
ǀĞƌĂŐĞƉƌŽĚƵĐƚŝǀŝƚǇ ZĞĂůůŽĐĂƚŝŽŶ
ůŽŐ,ĞƌĨŝŶĚĂŚů
E
ZϮ
/ŵƉWĞŶĚĞǀĞůŽƉŝŶŐ
E
ZϮ

ͲϬ͘ϴϳϲϲ
Ϭ͘ϴϴϰ
ϱϴϬ
Ϭ͘ϬϬϳ

ϭ͘ϲϭϬϱΎΎ
Ϭ͘ϳϯϮ
ϱϴϬ
Ϭ͘ϬϯϮ

Ͳϴ͘ϵϬϰϯ
ϭϱ͘ϯϰϴ
ϭϴϰ
Ϭ͘ϬϬϯ

Ϯϱ͘ϳϳϰϱΎ
ϭϯ͘ϳϯϮ
ϭϴϵ
Ϭ͘Ϭϯϳ

ŶƚƌǇ

ǆŝƚ

ŐŐƌĞŐĂƚĞƉƌŽĚƵĐƚŝǀŝƚǇ

WĂŶĞů;ĂͿ͗

Ϭ͘ϯϵϱϱΎͲϬ͘ϲϱϵϳΎΎΎ
Ϭ͘Ϯϭϰ
Ϭ͘ϭϵϳ
ϱϳϳ
ϱϳϲ
Ϭ͘Ϭϭϲ
Ϭ͘ϬϱϮ

WĂŶĞů;ďͿ͗

Ͳϱ͘ϭϴϳϯ
ϱ͘ϲϯϮ
ϭϵϭ
Ϭ͘ϬϮϬ

ϮϮ͘ϳϰϲϳΎΎΎ
ϰ͘ϲϭϯ
ϭϵϬ
Ϭ͘ϮϮϰ

ϭ͘ϰϯϱϭΎΎ
Ϭ͘ϳϬϲ
ϱϴϬ
Ϭ͘ϬϮϲ
ϭϴ͘ϳϯϳϱ
ϭϲ͘ϲϳϳ
ϭϵϬ
Ϭ͘Ϭϭϲ

Note: Robust standard errors. All the regressions have been weighted by the number of employees in each sector. The
regressions in panel (a) have been performed on data disaggregated at the 5-digit level. Those in panel (b), instead,
refer to manufacturing sector only, and have been performed at the 4-digit level, since data on import penetration
were not available at a more disaggregated level.

sive margins (i.e. entry and exit), columns 3

recessions the positive contribution of exit to

and 4 show that both elasticities are negative

aggregate productivity growth is stronger.

and smaller in size with respect to the intensive

The correlation is coherent with a large body

margins. A negative elasticity of entry means

of literature, that claims that during

that — during booms — the negative contribu-

recessions selection processes are tougher.13

tion of entry to aggregate productivity growth
is stronger. It is interesting to notice that the

Industry Characteristics

aggregate effect is driven by the estimates in

Finally, we explore to what extent the four

the manufacturing industries, for which the

components of equation (7) are influenced by

coefficient is statistically significant. This

structural characteristics at the industry level.

elasticity is in line with the evidence relative

In order to do so, we perform an OLS estimation

to the years of the global financial crisis

on the following regression:

(2008 and 2009), but are at odds with the
results for the aggregate productivity

∆y LR = βx
+ε
s
s, t0
s

decomposition during the sovereign debt

where ∆ysLR is the long-run sectoral contribu-

crisis (2012–13). However, while the first

tion (between 2005 and 2013) of each of the

crisis triggered a credit crunch that reduced

four components defined in equation (7), xs,t0

the availability of finance to less productive

is the structural sectoral characteristic of

ne w i nit iat i ve s ; t he s e con d c ris is w as

interest in sector s, measured at the begining

characterized by a fall in aggregate demand

of the period, and εs is an error term.

(10)

and an increase in uncertainty that reduced

Market structure In the panel (a) of table

the average productivity of new projects. A

5, we look at the effect of the degree of concen-

negative elasticity of exit has a different

tration within each industry, measured by

interpretation because it implies that during

means of the Herfindahl index on sales (mea-

13 In this sense, our results are coherent with the theoretical and empirical literature that investigated the
cleansing effect of recessions (Caballero and Hammour, 1994; Foster et al., 2014).
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Chart 3: Entry and Exit Probability, by Percentile of the Productivity Distribution
a) Entry
b) Exit
0.3

Probability of exit

Probability of entry

0.15

0.1

0.05

0

0.2

0.1

0
0

20

40
2006

60

80

100

0

20

2013

40
2005

60

80

100

2012

sured in logs): xs,t0 = ln(Hs,2005 ). The last col-

gradual reduction in trade costs and of the pro-

u m n in d ic a te s t ha t m o r e c o nc e nt r a te d

cess of globalization; this induced a deep

industries experience higher aggregate pro-

restructuring of the Italian productive system,

ductivity growth. By looking at the different

that is likely to have influenced the dynamics of

components, it is apparent that the overall

aggregate productivity. We therefore focus on

effect is likely to be driven by reallocation. In

the manufacturing sector and look at the corre-

concentrated industries the positive effect of

lation between import penetration from devel-

reallocation is stronger: a 1 per cent increase in

oping countries and the different components

the concentration index leads to a 0.2 per cent

of the aggregate productivity decomposition.

increase of the reallocation component. This

Import penetration is measured as the share of

might reflect the “winner takes all” dynamics,

imports from developing countries in domestic

i.e.

the fact that technological leaders

consumption; it has been computed for each 4-

increase their advantage with respect to lag-

digit industry, and refers to year 2005. The

gard firms. Significant effects also emerge in

results are displayed in panel (b) of Table 5.

terms of firm demographics: our results show

Despite being non-significant for aggregate

that in more concentrated sectors the negative

productivity as a whole, import penetration

contribution of entry and the positive contri-

from developing countries has an impact on

bution of exit are attenuated in size. In the case

some of its components. In particular, import

of exit, this result is mostly driven by the fact

penetration has a strong and positive effect on

that exit rates tend to be lower in more con-

reallocation and exit; this might be consistent

centrated sectors. As regards entry, instead, the

with the fact that a greater exposure to compe-

attenuation is mainly due to the fact that in con-

tition from developing countries favors the exit

centrated sectors the entrants are more similar

of least productive firms and the reallocation of

to incumbents in terms of relative productivity,

resources towards most productive incum-

probably as a consequence of higher barriers to

bents. The effect is sizable: a one-standard-

entry.

deviation increase in the import penetration

Import penetration In the last two decades,

index is associated with an increase of the real-

Italy has been exposed to a substantial increase

location and exit components by 3 and 2.6 per

in competition from abroad (especially from

cent, respectively.

developing countries), as a consequence of the
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Chart 4: Employment Growth, by Percentile of the Productivity Distribution
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Chart 5: The Evolution of OP Covariance Across Samples
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Effects Along the Productivity

entry rate, the exit rate and the average

Distribution

employment growth of surviving firms. The

In this section we provide some suggestive

left panel of Chart 3 shows the entry rates in

evidence at the firm and industry level on the

2006 and in 2013. As already documented in

underlying mechanisms of the documented

Table 3, entry rates have fallen in Italy. As the

increase in allocative efficiency in Italy between

chart shows, however, the decline has not been

2005 and 2013.

homogeneous along the productivity distribu-

We start by exploiting our firm level data.

tion. Entry rates fall up to the 70th percentile of

First, we divide firms into within-industry per-

the productivity distribution, while they

centiles of the labour productivity distribution;

remain almost unchanged for top percentiles.

second, for each percentile we compute the

The right panel shows the exit rates in 2005
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and 2012. Exit rates increased for almost all

of the covariance term deriving from the static

percentiles of the productivity distribution;

OP decomposition across different sample cuts.

nonetheless, they more than doubled for the

To produce the graph, we perform the static

lowest percentiles, while the increase has been

OP decomposition on progressively smaller

very small among the most productive firms.

samples to obtain the weight of the OP cova-

Chart 4 reports the average employment

riance term on the aggregate productivity of

growth of surviving firms in 2005–06 and in

each subsample. The series of these weights

2012–13. In 2005–06 employment growth was

are then converted to index numbers to better

higher for the more productive firms, ranging

analyze their evolution.

from almost 1 per cent among firms in the low-

The results highlight stark differences across

est percentiles to about 3 per cent for firms in

sample cuts. As a matter of fact, most of the

the top percentiles of the productivity distri-

sample cuts fail to single out the increased

bution. This corroborates the evidence pre-

weight of the OP covariance term in the years

sented in the previous sections, showing that

2005–07 and its reduction at the onset of the

the contribution of reallocation to aggregate

global financial crisis (2008–09), which are only

productivity growth in Italy was positive even

captured by the full sample (either including or

before the crisis. In 2012–13 employment

excluding firms with negative value added). The

growth declined for all firms; it became negative

subsequent recovery is captured by the samples

for firms up the the 80th percentile of the pro-

that only include incorporated firms, but not by

ductivity distribution, and it remained positive

the samples with 20 or more employees, which

for the most productive firms. Overall, this

display divergent dynamics.

pattern positively contributed to the strengthening of the allocative efficiency of the Italian
economy.

Conclusion
In this article we exploit a unique dataset
covering the universe of Italian firms oper-

The Importance of Observing the

ating in the non-agricultural and non-financial

Universe of Firms: A Comparison

sector over the period 2005–2013, in order to

With Other Popularly Used Data

document the contribution of allocative effi-

Among the features of this work, the com-

ciency to the dynamics of aggregate labour

pleteness and the quality of the data used are

productivity. Following the Olley and Pakes

two of the most relevant aspects; this is espe-

methodology, we have decomposed aggregate

cially true for the Italian case, since this article

labour productivity as the sum of firm average

is the first one — to our knowledge — that

productivity and a term capturing the strength

exploits data on the universe of Italian firms

of allocative efficiency. We find that allocative

to analyze productivity dynamics. In order to

efficiency increased by almost 7 percentage

stress the importance of having access to data

points between 2005 and 2013.

on the universe of firms, we have fictitiously

We then analyzed the the dynamics of

reduced our sample, and then compared our

aggregate labour productivity, distinguishing

results with those obtained from different sam-

between the contribution of different factors:

ple cuts that are commonly used in the litera-

on one side, the contribution of incumbent

ture.

firms, depending on both the average firm pro-

Chart 5 summarizes the discrepancies across

ductivity and the reallocation of resources

different sample cuts, by showing the evolution

across firms; on the other, the contribution of
firm demographics (entry and exit of firms in
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the market), mainly driven by selection mech-

tail. Overall, these results suggest that the struc-

anisms. The reallocation component — net of

tural adjustment of the Italian productive sys-

sectoral composition effects — positively con-

tem — already in action before the global

tributed to the dynamics of aggregate produc-

financial crisis — reinforced during the pro-

tivity in all years, even before the burst of the

longed period of recession; such adjustment pre-

global financial crisis (years 2005–07 in our

dominantly occurred through the exit of the

sample). Over the whole period 2005–13, it

least productive firms and the reallocation of

steadily increased its relevance. The net con-

workforce to the best performing ones.

tribution of firm demography is always positive

To our knowledge, this article is the first

in our sample: the positive contribution linked

one that analyzes productivity dynamics using

to the exit of least productive firms more than

detailed data on the universe of Italian firms.

compensated the negative contribution arising

The advantage of using complete and high-qual-

from the entry of small low-productivity new-

ity data is non-negligible: we show that differ-

born firms.

ent sample cuts, often used in the literature, fail

The contribution of the different components
to the dynamics of aggregate productivity varies

to capture the changes in the incidence of allocative efficiency over aggregate productivity.

according to the business cycle. Average productivity and reallocation are both procyclical,
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Appendix: 14
Dealing with Missing Values

Alternative Productivity Measure
We have performed the decomposition exer-

The validity of our empirical exercise cru-

cise using as an alternative measure of produc-

cially rests on the quality of the data used. One

tivity, namely sales per worker. Since the

of the main concerns is therefore related to the

information on sales is always present in our

non-negligible share of firms —especially in the

database, we would be comforted if the relative

years between 2005 and 2010— for which we are

importance of the four components was similar

not able to measure value added. As docu-

to the one resulting from the previous exercise

mented in Abbate et al. (2017), the missing

on value added per worker. Of course, the two

information has been filled by imputing the

measures differ in many respects. Though dif-

median value added per worker within cells

ferent, however, value added per worker and

defined by industry classification, size class,

sales per worker broadly share similar dynam-

location and legal form.

ics, as shown in Appendix Chart 3: in manufac-

We present an additional exercise that aims at

turing, the dynamics of sales per worker tracks

checking the robustness of our estimates against

quite closely the one of value added per

the exclusion of the imputed information on

worker; in services, the two dynamics are still

value added. It would be desirable for us that

similar, despite showing bigger discrepancies,

the results of this exercise closely followed

especially in the last part of the sample. More-

those presented in Table 2; that would allow us

over, it is interesting to look at sales per worker,

to claim that the imputation performed did not

since it can represent a valid alternative for mea-

significantly distort our estimates. Appendix

suring labour productivity (as in Bartelsman et

Table 2 displays the results obtained excluding

al. (2013)).

from the analysis the records with imputed

Appendix Table 3 shows the decomposition

value added: they are completely in line with

applied to sales per worker. The results con-

those presented above both in terms of average

firm that the reallocation has sustained aggre-

productivity and reallocation; some slight dif-

gate dynamics in both manufacturing and

ference emerges in the net contribution of firm

services, though experiencing larger swings

demography, which is sometimes negative,

than in the previous exercise and turning nega-

especially in services. The results obtained for

tive in a few cases; the contribution of average

period 2012–13 exactly replicate those pre-

sales per worker is largely negative throughout

sented in Table 2, since in those years data did

all the sample, just like the average productivity

not present missing values.

component in Table 2. Entry and exit still offer

Overall, this robustness exercise suggests

a negative and positive contribution, respec-

that the imputation method used to fill in the

tively, but their net effect —even if small— is

missing information did not significantly distort

not positive in all periods; it is confirmed,

the results of our decomposition.

however, that the largest contributions from
firm demography were registered in the years
of the financial crisis (2008–09).

14 Full appendix available at: http://www.csls.ca/ipm/32/Linarello_Petrella%20Appendix.pdf
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