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1 Introduction
The widespread concern about a general trend towards decreasing competition and
declining business dynamics has triggered a wave of international research and lively
debates. However, a systematic empirical analysis of the intensity of competition
and its changes across a broad range of sectors is still lacking in Austria. In their
comprehensive review and discussion, Reiner and Bellak note that, “[i]nstead, the
intensity of competition is conjectured and formulations are often kept in the sub-
junctive.”1 Consistent with early demands,2 an amendment to the Federal Com-
petition Act in 2013, and preparatory work by the Austrian Federal Competition
Authority (AFCA),3 Harsdorf-Borsch and Felbermayr (2023) recently called for the
establishment of a regular Austrian competition monitoring.

After many years of engaged discourse, this paper aims to ‘break the ice’ and
provide a first empirical assessment of selected key indicators on the degree of com-
petition in the Austrian economy from 2008 to 2020. In short, the microdata show
that industry concentration in Austria was relatively stable from 2008 to 2020, if
not trending slightly upwards. The observed business dynamics also confirm that
competition generally promotes the reallocation of production and employment in
favour of the more productive companies. Of concern, however, is the evidence on
average firm-level markups, which have increased in a number of mostly non-tradable
service sectors and often exhibit a self-reinforcing winners-take-more dynamic, where
markups have increased most in the top percentiles of the initial distribution.

The analysis was conducted in collaboration with the OECD project Multiprod 2.0
and has been one of the first to test and trial the new Austrian Micro Data Center
(AMDC), which was newly implemented by Statistics Austria in 2023. A further
aim of this paper is therefore to demonstrate the importance and benefits of such
access to microdata from statistical offices for empirical research and evidence-based
policies. We are very grateful to both organizations for their cooperation!

Following this introduction, Section 2 discusses the meaning of effective competi-
tion, while Section 3 summarizes related findings from the empirical literature. Sec-
tion 4 explains the data and key indicators used for the empirical analysis presented
in Section 5. The focus there is on three selected dimensions: (i) industry concen-
tration, (ii) firm-level markups and (iii) business dynamics (reallocation). Section 6
summarizes and concludes.

1Reiner and Bellak (2023A, p. 50); translation by the authors.
2Böheim (2008, 2013).
3Erharter (2015).
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2 Effective competition
The idea of competition is so fundamental and pervasive throughout the economy
that it is usually taken for granted and obvious. This may explain why there have
been surprisingly few attempts to properly define it. Initially, it entered economics
from general observation and discourse (Stigler, 1957), where its pivotal importance
in explaining the price system turned it into a fundamental principle. With the
classical synthesis of Adam Smith, it “became quite literally the sine qua non of
economic reasoning.”4 In a decentralized market economy, it epitomizes the general
tendency to eliminate excess profits and unsatisfied demand in the long run (Demsetz,
1982).

When economists sought a rigorous theoretical formulation5 the focus increasingly
turned away from competition as a behavioural process towards equilibrium outcomes
“in which that process had run its limits” (McNulty, 1967, p. 398). The notion
of perfect competition thus characterizes a market in which companies face a
perfectly elastic (horizontal) demand curve and prices do not vary with residual
quantities of supply. This makes it a convenient analytical benchmark for comparison
with alternative market structures, where firms to varying degrees may enjoy market
power to set prices with a markup over marginal costs.

Rigorous theory, however, also made transparent the restrictive assumptions (ho-
mogeneous goods, perfect information, free entry and unrestricted mobility of re-
sources, etc.) that are required to substantiate the expected effects of competition on
prices, allocation and welfare. Whether perfect competition is also a useful bench-
mark for the analysis of actual competitive behaviour has therefore remained the
subject of much controversy. For example, Schumpeter (1911) criticised the static
nature of models assuming fixed technology and preferences as well as the focus on
short-term efficiency. Conceiving competition as a discovery process, Hayek (1945,
1946) took particular issue with the assumption of complete information and knowl-
edge by all actors involved. Both considered the contestability of markets in the
long run to be more important than short-term price effects. In this vein, the dy-
namic capabilities view of the firm emphasizes corporate resources and management
to discipline markets through the threat of disruptive technological change (Teece,
2023).

4McNulty (1967, p. 396). Schumpeter (1954) refers to Becher (1635-82), Boisguillebert (1646-
1714), Cantillon (ca. 1680-1734) and Turgot (1727-81), among others, as important precursors of
Adam Smith.

5Stigler (1957) and McNulty (1968) highlight the contributions of Cournot (1801-77), Jevons
(1835-82), Edgeworth (1845-1926), Knight (1885-1972), or Chamberlin (1899-1967).
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What do these considerations mean for a useful definition of competition in the
context of a comprehensive monitoring across different industries? Consistent with
Robbins’ definition of economics6, competition arises whenever scarcity meets (in-
dividual) choice and rivalry. In other words, “whenever two or more parties strive
for something that all cannot obtain.”7 Leaving aside the case of rivalry between
buyers, John M. Clark offered a definition of what he called ‘workable’ competition8

and which in modern terminology is better known as effective competition.9 In
the remainder of this paper, we will broadly think of it as the pursuit of income and
profit opportunities by satisfying customer demand better than others.

An agenda to find out, what factors in particular make competition ‘workable’, or
effective, and by which standards they should be assessed, initiated the very begin-
ning of Industrial Organization (IO) as a proper discipline. Edward H. Chamberlin
(1933) pointed out the heterogeneous nature of an economy made up of numerous
structurally different industries. And Edward S. Mason (1939, 1949) argued that in
order to understand the firms’ pricing policy one must particularize critical elements
of their internal organization together with that of market structure. Finally, Joe S.
Bain (1950, 1951), who had earned his PhD under the supervision of Schumpeter,
Chamberlin and Mason, advanced the classic Structure-Conduct-Performance
(SCP) paradigm, which came to dominate the field up to the 1970s. According to
it, market structure (entry barriers, concentration, product differentiation, etc.) is a
major determinant of conduct, in particular the firms’ pricing behaviour (e.g. limit
pricing, collusive markups) and investment decisions (e.g. sunk costs), which in turn
affect performance (e.g. profits, labour share, innovation).

Bain and other proponents were also explicit about the many limitations and
shortcomings of the SCP-approach.10 One of them is the heterogeneous nature of
competition across different markets. Causal effects are hard to identify, since dif-
ferent factors often correlate with similar outcomes. On top of the general paucity
of available data, economic markets cannot be observed directly and are only inad-
equately reflected by the classification of industries in official statistics. The spatial
and product-related differentiation of firms violates the assumption of their rivalry

6That is, “the science which studies human behaviour as a relationship between ends and scarce
means which have alternative uses” (Robbins, 1932, p. 15).

7Stigler (2017, p. 1).
8“Competition is rivalry in selling goods, in which each selling unit normally seeks maximum

net revenue, under conditions such that the price or prices each seller can charge are effectively
limited by the free option of the buyer to buy from a rival seller or sellers of what we think of as
‘the same’ product” (Clark, 1940, p. 243).

9Bender et al. (2011), Littlechild (2011).
10Bresnahan (1989), Schmalensee (1989), Berry et al. (2019).
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within an industry. Relatedly, most measures do not correct for the impact of exports
and imports via international trade. This can lead to an overestimation of concen-
tration, particularly in the case of manufacturing. Finally, enterprises are assigned
to a business sector on the basis of their main activity, which further impedes the
accurate measurement of effective competition. The upshot is, that there can be no
simple mapping of industrial structure into firm behaviour and performance.

Within the discipline of IO, the SCP-program therefore has largely lost its aca-
demic appeal, and attention shifted from cross-sectoral comparative analysis to the
detailed study of firm behaviour and the particular conditions of demand and supply
in very specific markets.11 However, in keeping with the original intentions of its
founders, structural analysis remains relevant when it comes to monitoring potential
risks to the effective functioning of competition between the sectors of an economy at
large. Bearing in mind the many caveats, that is also the aim of the present research.

Like most economists, we will thereby favour more effective competition for at
least four reasons: First, effective competition enhances allocative efficiency by align-
ing suppliers’ choices with consumers’ preferences, benefits and welfare. Second, it
fosters productive efficiency by detecting and punishing incompetence, negligence or
corruption more swiftly (Leibenstein, 1966). Third, it enables a discovery process, by
which buyers and sellers co-ordinate their decentralized knowledge about supply and
demand in the market (Hayek, 1945). Relatedly, competition facilitates the learn-
ing about one’s own relative competitive strengths and weaknesses, which helps to
shape efficient patterns of specialization and structural change.12 Individually and
collectively, these arguments provide ample reasons for a comprehensive monitoring
of competition in the Austrian economy.

3 Recent empirical literature
Modern research in empirical IO focuses on very narrowly defined markets. Recent
international examples include Backus (2020), who examined local industries for
ready-mixed concrete in the US, or Rubens (2023), who studied the buying power of
manufacturers in local Chinese markets for tobacco leaf. A wealth of sophisticated
academic studies on competition in individual markets has also developed in Austria.
The markets addressed range from gasoline13 to food retailing, from camping sites

11Tirole (1990), Belleflamme and Peitz (2015).
12Peneder (2017).
13Pennerstorfer and Weiss (2013), Firgo et al. (2015, 2016), Pennerstorfer et al. (2020), or Loy

et al. (2022).
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to ski lift tickets,14 or from construction procurement contracts to treasury auctions
and patients’ choice of physicians.15 As the availability of the required data often
depends on the specifics of markets and the institutional environment, the selection of
industries tends to be biased (Miller, 2024). Consequently, none of these studies aims
to make general statements about the intensity of competition and the corresponding
structural changes in the economy at large.

Triggered by the increasing availability of large micro-level datasets covering com-
prehensive firm populations, there has been a new wave of research and lively debate
in recent years about the threats of a general macroeconomic trend towards declin-
ing competition and business dynamics in developed economies. Though far better
equipped in terms of data and methods, these studies nevertheless mark a surprising
return to the broader agenda of the traditional SCP-paradigm (Eeckhout, 2021).
This new wave was triggered by studies for the USA, pointing at a pervasive decline
of business dynamism in terms of corporate entry and exits since the beginning of
the 1980s (Decker et al. 2014, 2016).

A different strand of the literature addresses industry concentration and firm-
level markups. Kwon et al. (2024) document a century-long and persistent increase
in the concentration of production in the USA, which was more pronounced in man-
ufacturing and mining before the 1970s and then in the service sectors. Before that,
Gutiérrez and Phillippon (2017) and Grullon et al. (2019) observed a long-term
increase in industrial concentration and offered some related evidence on the prof-
itability of US firms. In an influential study, De Loecker et al. (2020) estimated
markups from Compustat data of US publicly traded firms since the 1950s. They
find that average markups remained rather stable until 1980, but then experienced
a steady rise from 21% above cost to 61% in 2016. Moreover, the distribution of
markups significantly changed as this increase occured mainly in the higher per-
centiles, while the median remained rather flat. Updating these estimates, Konczal
and Lusiani (2022) confirmed a further steep and sudden rise of average markups of
US publicly traded firms to 72% above cost in the year 2021. In contrast, Traina
(2018) challenged these findings, arguing that markups and their increase over time
are systematically overestimated because of increasing cost in certain categories (e.g.,
for marketing and management) and a selection bias from using samples restricted to
public traded companies in commercial databases.16 Calibrating the data to adjust

14Böheim et al. (2016); Pennerstorfer (2017); Firgo and Kügler (2018).
15Gugler et al. (2015); Elsinger et al. (2019); Irlacher et al. (2023).
16Decker and Williams (2023) make a similar argument with regard to measures of industry

concentration.
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for such biases, his own estimates show a modest increase of average markups, which
he argues to be within the range of long-run variations.

The same problem affects many studies on concentration and markups in Euro-
pean economies based on Bureau van Dijk’s ORBIS database. For example, Cavalleri
et al. (2019) report that recent trends of concentration and markups have remained
rather flat in countries such as Germany, France, Italy and Spain. Investigating 17
EU countries from 2007 to 2015, Weche and Wambach (2018) show that markups
had dropped sharply in the course of the financial crisis and increased afterwards,
but did not reach the pre-crisis level by 2015. In contrast, Bajgar et al. (2019, 2021)
report increasing industry concentration in most countries and sectors in Europe and
the USA from 2002 to 2014. Considering only countries with sufficient coverage in
ORBIS, neither study includes Austrian firms in their main analysis.17 Koltay et al.
(2022) show that from 1998 to 2019 concentration increased in more than two thirds
of the 159 ISIC industries in France, Germany, Italy, Spain and the UK (mostly so
in France and the UK and before the financial crisis of 2009). Finally, covering 18 to
23 European countries from 2000 to 2019,18 Calligaris et al. (2024) provide the latest
evidence of a trend of increasing industry concentration by around 5% on average,
as well as an average increase in markups of around 7 %. Consistent with earlier
international findings, the latter is mainly due to the performance of the top decile
of the markup distribution.

Among studies that address individual countries, Ganglmair et al. (2020) report a
slight increase of average markups in their sample of German firms from 2007 to 2016.
Similarly, the German Monopolkommission (2022) reports a slight increase of average
markups in manufacturing and decreases in services industries, whereas concentration
rates have remained flat. Finally, Davies (2021) or Carr and Davies (2022) find an
increasing producer concentration in the UK, especially in the first decade of this
century, but less so when they take into account the impact of international trade.

Different from the burgeoning international literature, and partly due to the very
limited representation of Austrian companies in ORBIS, there exists no comparable
empirical evidence on industry concentration and firm markups of Austrian firms.19

17One exception is Kouvavas et al. (2021), whose sample of Austrian firms changes considerable
over the years, rising from 301 in 2008 up to 4401 in 2018. In contrast, Bajgar et al. (2019, 2021)
cover Austria in auxiliary tables that are drawn from official business registers.

18Most data do not include Austria and the results for individual countries are not shown sepa-
rately.

19One notable exception is Badinger and Breuss (2005), who examined structural breaks in
the Lerner Index for a cross-section of 46 Austrian industries from 1978 to 2001 and found only
moderate pro-competitive effects in a few industries. Of related interest, Aiginger et al. (1995)
examined sectoral time series for Austria from 1963 to 1990. Concentrating on the glass and
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The situation is somewhat better for measures of industry dynamics, where aggre-
gate data from Eurostat’s business demography database have been used in various
reports.20 Also Peneder and Prettner (2021) examined the contribution of firm en-
try, exit and reallocation to average productivity growth in broad sectors based on
firm-level census data (see Sections 4.4 and 5.3). Overall, however, there is a lack
of comprehensive evidence on the intensity of competition in the Austrian economy.
This paper therefore attempts to take a first step towards reducing this gap relative
to the international literature.

4 Data and indicators

4.1 Multiprod 2.0
The research reported in this paper originates in a cooperation between WIFO and
the OECD’s Multiprod 2.0 project. For the first time we could thereby source
key indicators on industry concentration, firm-level markups or corporate dynamics
directly from Statistics Austria’s newly established Austrian Micro Data Center
(AMDC). The OECD provides internationally harmonized programs for computing
the indicators and receives the national empirical results in return (Berlingieri et al.,
2017). In order to maintain confidentiality, these indicators are based exclusively
on micro-aggregated data, i.e. they are never analyzed for individual companies.
This involves assigning the companies to different cells along the selected dimensions
(e.g. sector, size classes by turnover or employment, age classes or quintiles of the
productivity distribution) and then calculating aggregated annual data for each cell.
No numbers are displayed if there are fewer than four observations within a cell. This
ensures that no inferences can be made about individual companies. Depending on
the data and methods required for the computations, the indicators cover different
years from 2008 to 2020 and refer to different levels of aggregation by sectors.

The main data sources are the Business Register and the Structural Business
Statistics (SBS). The base population comprises “enterprises (legal units) or statis-
tical enterprises that carry out a main activity in accordance with ÖNACE Sections B
to N and Division S95 and are active in the reporting year with sales revenue of more
than 10 thousand € and/or are employers (approx. 359,600 enterprises as legal units
and 337,400 statistical enterprises).”21 The SBS survey is mandatory for companies

electrical machinery sectors, they report a pronounced decline in market power, which they explain
with the increasing competition from trade integration.

20Peneder et al. (2023).
21Statistik Austria (2022, p. 6); translation by the authors using DeepL.
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that exceed certain industry-specific turnover and size thresholds, which range from
550 thousand € to 3.25 million € or from 10 to 20 employees. All companies that
exceed these thresholds are included in the SBS. This amounts to around 35 thou-
sand companies (legal entities) per reporting year.22 Companies are not consolidated
according to group ownership.

All monetary variables are converted in real terms at 2005 prices and purchasing
power standards (PPS).23 In order to improve the international comparability of the
results, Multiprod additionally uses the OECD’s STAN database for selected key
figures at country, sector and annual level (e.g. deflators, depreciation rates, capital
intensities as well as levels and growth rates of labour productivity). An important
limitation for the estimation of the production functions is that the Austrian data do
not contain any book values for the determination of the capital stock. The capital
variable is calculated using the perpetual inventory method (PIM), whereby in this
case the initial values are determined by linking the sectoral capital intensities in the
OECD STAN database for Austria in the given year with the respective employment
of the individual companies. Due to the relatively short observation period and the
often small sample size, this approach can lead to distortions in the estimation of
capital services. Therefore, caution is generally required in the interpretation, but
especially so for all sectors outside manufacturing and non-financial market services.
Within the latter group, this also applies, for example, to transport and storage
(NACE H), real estate activities (L), advertising, market research, etc. (MC) or
administrative and support service activities (N).

4.2 Industry concentration
If we associate competition with the notion of ‘rivalry’ in selling goods and services,
the actual number of firms competing in a market can be a first indication of its
inherent potential. Adam Smith already embraced the idea that competition in-
creases with the number of suppliers.24 Similarly, the common distinction between
monopoly, duopoly, oligopoly or polypoly rests on the number of sellers as the defin-

22According to the SBS for 2020, the number of companies in Austria amounted to just under
360 thousand. Of these, 88.1% had fewer than 10 employees and 6.4% employed 10 to 19 people.
Together, these companies accounted for 34.6% of total employment and 27.0% of total gross value
added.

23This does not apply to manufacturing. As the majority of production is traded internationally,
the series are adjusted using the nominal exchange rate (as an average for 2005).

24“If this capital [sufficient to trade in a town] is divided between two different grocers, their
competition will tend to make both of them sell cheaper, than if it were in the hands of one only;
and if it were divided among twenty, their competition would be just so much the greater, and the
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ing structural characteristic of a market. What matters, however, is not the mere
number of firms, but also their size distribution, which leads to the measurement of
firm concentration.

Subject to important caveates discussed in Section 2, measures of industry con-
centration have remained a standard tool for monitoring potential risks for effective
competition across sectors. In the following analysis, we apply two key indicators
of industry concentration that are frequently used. If for any given year t we think
of N firms i producing output Q in industry j, then the Herfindahl-Hirschman
index (HHI) is defined as the sum of the squared output shares sij ≡ Qi

Qj
of all firms

Nj in the industry:

HHIjt =
Njt∑
i=1

s2
ijt (1)

The HHI must fall within the range from 1/N in the case of maximum competition
to 1 in the case of a monopoly. Covering the entire distribution of a firm population,
the HHI is proportionate to the average market share of firms weighted by market
shares. In contrast, the concentration ratio CRXj measures the sum of shares of
the X largest firms in an industry’s total output:

CRXjt =
X∑

i=1
sijt (2)

The concentration ratio directly addresses the concern for a potential oligopolistic
market structure and is more robust in case of firm samples, where the coverage of
the firm population varies by size and across industries. However, the choice of
X is rather arbitrary and the measure would not detect any changes in the size
distribution of all other firms. In section 5.1 we will summarise the findings on the
shares of the four (CR4), eight (CR8) and twenty (CR20) largest firms per industry.

4.3 Markups
Measures of industry concentration can only provide for a first and very crude in-
dication of the potential market power of individual firms. In contrast, firm-level
markups µ of output prices p over marginal cost c aim to detect market power from
the firms’ actual price setting behaviour:

chance of their combining together, in order to raise the price, just so much the less” (Smith, 1776,
p. 342).
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µi ≡ pi

ci

(3)

In the following empirical sections, we will denote the markups in %, i.e. as
(µ− 1) ∗ 100.

Unlike the concentration measures mentioned above, these markups do not de-
pend on the precise definition of the boundaries of the individual markets and suitably
reflect the heterogeneity of multi-product firms. This makes them particularly at-
tractive for comparisons across sectors and industries as well as for observing general
trends and structural shifts within an overall economy. However, it is important to
be aware that for multi-product companies they measure the combined effect of their
market power in the different markets and that these can vary considerably.

In recent years, the approach of Hall (1988) and De Loecker and Warzynski
(2012) has become increasingly popular. In short, the latter estimate the firm-level
markups µi by relating the output elasticity of variable inputs θV

i to their share of
expenditures in the firms’ total revenues. Merely positing an optimal choice of inputs
according to the Lagrange conditions for cost-minimization, their approach does not
have to impose any further restrictions on consumer demand or the firms competi-
tive behaviour. However, to determine the output elasticites, one must estimate a
production function, for which Multiprod 2.0 uses the approach by Ackerberg et al.
(ACF, 2015).25 In short, the ACF-function relates output Qi,t to productivity Ai,t,
capital stock Ki,t, labour Li,t and variable intermediate inputs Vi,t:

Qi,t = Qi,t(Ai,t, Ki,t, Li,t, Vi,t, ψit, ϵit) (4)
In addition to the observable choice of inputs, two types of exogenous shocks that

are not observable to the econometrician may also affect production: shocks ψit can
(potentially) be observed or predicted by companies; shocks ϵit cannot. Within a
period t, the choice of intermediate inputs V can adapt to ϵit without friction, while
capital K cannot. The (inverted) demand for V is conditional on the choice of K
and L.26 Under the conditions of cost minimization, the Lagrange multiplier λ is a
direct measure of the marginal cost c, which provides the following expression for
the output elasticity of the variable inputs V :

θV
i,t ≡ δQ(.)

δVit

Vit

Qit

= 1
λit

pV
itVit

Qit

(5)

25See Peneder and Unterlass (2024) for a brief discussion.
26The ACF-production function thereby allows for the possibility of unobserved (i) heterogeneity

in labour input prices, (ii) dynamic effects of L (i.e., firm-specific adjustment costs), and/or that
firms (iii) sequentially choose V after L. See Ackerberg et al. (2015, p. 2441).
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The markup then corresponds to the output elasticity of the variable input di-
vided by its share in total expenditures:

µit = θV
i,t

pitQit

pV
itVit

(6)

Markups reflect the ability of companies to raise prices above marginal costs, i.e.
their market power. For the purpose of competition monitoring, they provide a more
accurate indication than various measures of profitability. Although the latter are
more readily available from balance sheet data and are also more comprehensive in
the sense that they account for the expenditure on gross fixed capital formation,
markups are generally preferred as they have a more direct link to the firms’ pricing
behaviour. To illustrate the difference, consider the example of (large) companies
with significant market power that report low total profits even over a long period of
time, when the high markups achieved are reinvested to grow fast and thus possibly
further strengthen a dominant market position.

4.4 Business dynamics
Finally, we focus on business dynamics as an indication of the effectiveness of com-
petition in terms of the reallocation of economic activities through firm entry, exit
and differential growth. Applying the Dynamic Olley-Pakes Decomposition (DOPD)
by Melitz and Polanec (2015), we aim to determine the direct contribution of the
reallocation between firms to the aggregate productivity growth of an industry. In
short, Olley and Pakes (1996) had split the weighted average productivity Ajt into
the unweighted mean ājt and the covariance of the firms’ productivity aijt and their
shares sijt in total production of the respective industry:

Ajt = ājt +
Njt∑
i=1

(sijt − s̄jt)(aijt − ājt) = ājt + cov(sijt, aijt) (7)

Melitz and Polanec (2015) further distinguished between three types of firms:
Group E comprises all companies that have newly entered the market, group X
comprises the companies that left the market in the previous time interval, and
group R comprises the companies that have remained in the market in both periods.
For two consecutive time intervals, in the first period t=1, the population of firms
consists of the groups R and X, so that sR1 + sX1 = 1. In the second period t=2,
the group X has left the firm population, but the new entrants E join the group of
remaining firms R, i.e. sR2 + sE2 = 1. For the overall productivity of industry j, this
implies that:
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Aj1 = sRj1ARj1 + sXj1AXj1 = ARj1 + sXj1(AXj1 − ARj1) (8)
and

Aj2 = sRj2ARj2 + sEj2AEj2 = ARj2 + sEj2(AEj2 − ARj2) (9)
The change in overall productivity of the industry ∆Aj is therefore made up of

the following components:

∆Aj = (ARj2 − ARj1) + sEj2(AEj2 − ARj2) + sXj1(ARj1 − AXj1) (10)
Ultimately, the DOPD method breaks down the total productivity growth of

industry j into the following four effects:

Total︷ ︸︸ ︷
∆Aj =

Within︷ ︸︸ ︷
∆āRj +

Reallocation︷ ︸︸ ︷
∆cov(sRj, aRj) +

Entry︷ ︸︸ ︷
sEj2(AEj2 − ARj2) +

Exit︷ ︸︸ ︷
sXj1(ARj1 − AXj1) (11)

The total productivity growth of an industry on the left hand side is thus at-
tributed to four different components: The first term on the right-hand side shows
the unweighted average productivity change of all firms remaining in the market.
It represents the general within growth of productivity without any reallocation of
activities. The second term depicts the impact of reallocation among the remain-
ing companies. It accounts for their different growth rates and the corresponding
shifts in production shares between companies operating at different productivity
levels. Third, the decomposition determines the productivity effect of entry as the
weighted productivity differential between new entrants and the remaining compa-
nies. Conversely, exit affects overall productivity through the weighted difference in
productivity between the companies that remain in the market and those that have
left it.

Finally, we want to examine the relationship between firm-level productivity dif-
ferences and the reallocation of labour. This is of interest, since the extent of
job reallocation from firms in the lower percentiles of the productivity distribution
to firms with higher productivity provides an indirect indication of whether com-
petition is effective in a market. To this end, the average change in the number
of employees per firm is calculated for different deciles of the original productivity
distribution of all firms in a sector after one year, three years and five years. To
determine the original productivity distribution, the Multiprod 2.0 program code
alternatively uses labour productivity or multifactor productivity (MFP) according
to the method of Wooldridge (2009).
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5 Empirical findings

5.1 Industry concentration
Even though industry concentration cannot be a genuine measure of market compe-
tition, it remains a popular tool for identifying structural changes in the size distribu-
tion of firms across industries. Our sample comprises 207 3-digit NACE industries, of
which the data are missing in 13 industries, because the cells contain less than 4 firm.
For the given boundaries of the NACE nomenclature, these are obviously the sectors
with the highest degree of concentration. Most of them concern tradable goods for
which we are not aware of major import restrictions that would trigger an alert for
lack of competition. Some of them relate to mining27, others to manufacturing.28

The data were also deleted in three services sectors with considerable economies of
scale and/or network effects.29

Taking the unweighted mean of the remaining 194 industries results in an average
HHI of 0.161 in 2020. The average output share of the four, eight and twenty
largest companies was 52.9%, 65.3% and 79.0%, respectively. Compared to 2010,
the average concentration has increased only slightly. The HHI remained virtually
unchanged, while the three concentration measures rose moderately by an average
of 0.76 percentage points (PP; for CR4), 0.64 PP (CR8) and 0.68 PP (CR20) over
the ten-year period.

Figure 1 shows a chain of pairwise correlations between the different measures
of concentration. Overall, they confirm a close relationship that is almost linear
when we compare the different measures of CRX. The correlation of the HHI with
CR4 (and similarly with CR8 and CR20, not shown) is also tight, but convex, as
the HHI increases exponentially with higher values of CRX. The strong association
between the various concentration measures also becomes evident when we plot the
(unweighted) mean values of the 3-digit industry concentration measures aggregated
by major NACE groups over time in Figure 2 and Figure A.2 (in the Annex). All of
them essentially show a flat sideways movement from 2008 to 2020.

27Crude petroleum (NACE 061), Iron ores (NACE 071), Auxiliary mining activities (NACE 099).
28Processing of fish (NACE 102), Recorded media (NACE 182), Refined petroleum products

(NACE 192), Agrochemical products (NACE 202), Steam generators (NACE 253), Ships, boats
(NACE 301), Military vehicles (NACE 304).

29Transport via pipeline (NACE 495), Inland freight water transport (NACE 504), or Postal
services under universal obligations (NACE 531).
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Figure 1: Pairwise correlation of different concentration measures, 3-digit industries,
2010-2020

(a) HHI and CR4

(b) CR4 and CR8

(c) CR8 and CR20

Source: OECD, STAT, WIFO calculations.
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Figure 2: The development of concentration from 2008 to 2020, unweighted mean of
3-digit industries for HHI and CR4

(a) HHI

(b) CR4

Source: OECD, STAT, WIFO calculations.
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For a more detailed analysis, table A.1 in the Annex contains the data for all
available 3-digit NACE sectors. Among the industries with the highest concentra-
tion, the HHI was above a value of 0.5 in nine of them: Manufacture of jewellery
(0.93), Interurban passenger rail transport (0.91), Basic pharmaceuticals (0.83), Gas,
distribution of gaseous fuels (0,79), Knitted and crocheted apparel (0.78), Weapons
and ammunition (0.72), Refractory products (0.69), Man-made fibres (0.68) and Con-
sumer electronics (0.54). Spinning and textile fibres (0.48) completes a list of the top
10 industries.

When computing the change in concentration between 2010 and 2020 for 191
3-digit NACE industries, the HHI increased in 98 of them, while it decreased in
the other 93. Similarly, the CR4 increased in 96, the CR8 in 90 and the CR20
in 79 industries, while it decreased or remained the same in all other industries.
The Austrian microdata therefore do not indicate a general trend towards increasing
industry concentration, at least at the NACE 3-digit level. Among the top 10 indus-
tries with the highest increase of the HHI we find Gas and distribution of gaseous
fuels through mains (+0.42), Beverages (+0.31), Weapons and ammunition (+0.31),
Sale, maintenance and repair of motorcycles etc. (+0.29) and Weaving of textiles
(+0.29), Motion picture, video and television program (+0.22), Photographic activ-
ities (+0.19), Textile fibres (+0.18), Management consultancy (+0.17) and Inland
passenger water transport (+0.15).

However, such comparisons between industries should be made with utmost cau-
tion. Traditional industries such as mining and manufacturing are often more nar-
rowly defined than many services. In addition, most manufactured goods are tradable
and therefore compete with suppliers in larger geographical areas, so their concentra-
tion based on national data is most likely overestimated. Conversely, the provision of
many (personal) services is tied to location. Correcting for trade flows and moving
to ever finer classifications of industries could make concentration measures more
accurate, but would generally not eliminate the fundamental problems mentioned in
section 4.2.

Finally plotting the level of industry concentration in percent against the change
from 2008 to 2020 in percentage points, Figure A.1 in the Annex shows a small
but statistically significant positive correlation with a coefficient of 0.19 for CR4
(and a similar coefficient of 0.19 for HHI, not displayed). It is significantly positive
but smaller for CR8 (0.15), and not significant for CR20 (0.11). Overall, these
observations suggest that an increase in concentration was more likely to be observed
in industries with higher initial concentration and is mainly due to the higher average
growth of the very largest companies.
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5.2 Markups
Markups reflect the firms’ ability to sell goods and services above their marginal
costs. They are therefore a measure of market power, which can depend on numerous
factors, such as industry concentration, barriers to entry and exit, network effects
or the degree of product differentiation. Neither of them necessarily relates to anti-
competitive behaviour per se. For example, larger capital investments require higher
markups to break even and cover average costs. Also, when comparing companies
within an industry, higher markups indicate their relative competitive strengths,
usually based on advanced capabilities in terms of technology and human resources,
management or business models.

In Austria, the average firm-level markup across 26 broad STAN sectors
amounted to 33.05% in 2020. From 2008 to 2020 they had increased by 1.47 percent-
age points (PP) on average. During that period, the average markup was highest in
the non-financial market services (39.6%), followed by manufacturing (18.7%) and
construction (13.0%). In all the three sector aggregates, average markups clearly
associate with firm size (Figure 3). The association, however, heads into opposite
directions for non-financial market services, where firms in the largest size group
achieve the highest markups, and manufacturing or construction, where the average
markups tend to decrease with firm size.

Figure 3: Average markups by sector and size class: 2008-2020

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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To monitor the development over time, Figure 4 shows the index of average
markups by (i) broad sector aggregates, (ii) firm size and (iii) percentile of the markup
distribution from 2008 to 2020:

- Average markups were relatively stable until 2013 in both manufacturing and
construction, while in non-financial services they initially dropped, but recov-
ered shortly after, and then increased up to 2020. From 2008 until 2020 average
markups increased in non-financial services and construction, whereas manu-
facturing experienced a moderate decline.

- Large and medium-large firms experienced a pronounced increase up to 2018, in
the former size group markups dropped sharply up to 2020, while they remained
robust in the latter. The average markups of the largest size group declined
strongly in construction and non-financial services, but not in manufacturing
(Figure A.3 in the Annex).

- There is neither a sign of convergence in average markups, nor a simple hori-
zontal movement, but a pronounced trend of divergence. That is to say, firms
in the top percentiles of the initial distribution generally managed to increase
their markups the most and the differences in the inter-firm distribution of
markups within sectors tend to be self-reinforcing.

A general winners-take-more dynamic 30 is also apparent in Table 1, which
provides the detailed numbers for 26 broad sectors in the OECD’s STAN classifica-
tion.31 Since the Multiprod code replaces negative markups by the value 1, changes
in the lowest percentiles of p5 and p10 are either zero or distorted by the truncation
in some of the firms. We therefore do not include them in the charts and table. For
the remaining percentiles, the unweighted mean of the changes of average firm-level
markups across 26 sectors from 2008 to 2020 clearly rises with the initial percentile of
the initial markup distribution. Markups decreased in p25 (-0.99 PP) and p50 (-0.06
PP), whereas firms above the median of the initial markup distribution managed to
further increase it (+1.63 PP in p75, +7.40 PP in p90 and +12.90 PP in p95).

30Just a humorous side note: To learn whether that expression already existed or is new, we
received this charming explanation by Copilot (09.03.2024): “The term ‘winners-take-more’ is ac-
tually an interesting variant and differs from the more common ‘winner-takes-all’ principle. While
‘winner-takes-all’ focuses on absolute victory, ‘winners-take-more’ emphasizes incremental success
and the accumulation of advantages. By using the term ‘winners-take-more’, you bring a subtle
nuance to the discussion”. Further questions did not produce any source, which had used this
expression before.

31In four additional sectors no markups were computed (n.a.), because the number of observations
was considered not to be sufficient for a valid estimation of the ACF-production function.
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Figure 4: Development of average markups, index 2013 = 100

(a) Broad sector groups

(b) Firm size

(c) Percentile of markup distribution

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations. Since Multiprod sets
negative markups to 1, the lowest percentiles (p5, p10) may not be included.
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Table 1 shows the development of average firm-level markups in the different
sectors. The main findings are as follows:

- Markups showed a marked decline in Wood and paper products, incl. printing
(-4.6 PP), Basic metals and fabricated metal products (-5.5 PP), Electricity,
gas, steam, etc. (-6.2 PP), Water supply, sewerage and waste management
(-13.0 PP) as well as Other services (-21.9 PP).

- Markups remained relatively flat in Food products, beverages and tobacco (-0.6
PP), Textiles, wearing apparel, etc. (-0.9 PP), Computer, electronic and optical
products (-0.8 PP), Wholesale and retail trade, incl. repair of motor vehicles
(+0.9 PP) Publishing, audiovisual and broadcasting (+1.0 PP).

- A modest increase (> 1.0 PP and < 6.0 PP) was found in Machinery and
equipment n.e.c. (+1.3 PP), Transport equipment (+2.4 PP), Furniture and
other manufacturing (+3.1 PP), Construction (+1.7 PP), Transportation and
storage (+4.1 PP), IT and related services (+5.9 PP) or Research and devel-
opment (+4.4 PP).

- Finally, markups increased by more than 6.0 PP in Real estate (+19.8 PP),
Legal and accounting services (+6.1 PP), Advertising and market research, incl.
veterinary services (+23.8 PP), Administrative and support activities (+14.8
PP).

In addition, the following sectors were characterized by the aforementioned winner-
takes-more dynamic, with companies in the higher percentiles of the distribution
increasing their markups significantly more than those in the lower percentiles:

- Chemicals and chemical products, Basic pharmaceuticals and products,32 Whole-
sale and retail trade,33 Real estate, Legal, accounting activities, etc., Advertising
and market research as well as Administrative and support services.

32Here it is only p90 and p95 that forged ahead, whereas markups declined in all other percentiles.
33Except for the almost identical rates at the percentiles p90 and p95.
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Table 1: Average firm level-markups by broad sectors and percentile of the markup distribution

STAN Sector Markup Change 2008/20 (percentage points)
2020 (%) All 25th 50th 75th 90th 95th

B Mining and quarrying n.a. n.a. n.a. n.a. n.a. n.a. n.a.
CA Food products, beverages, tobacco 17.29 -0.64 -0.11 -0.99 -1.28 -4.31 -1.62
CB Textiles, wearing apparel, etc. 15.16 -0.90 -0.78 0.53 1.77 0.03 -17.49
CC Wood & paper products, printing 15.76 -4.56 -3.32 -6.82 -7.60 -5.39 -5.80
CD Coke, refined petroleum products n.a. n.a. n.a. n.a. n.a. n.a. n.a.
CE Chemicals and chemical products 14.43 6.01 0.00 5.12 9.30 21.35 14.79
CF Basic pharmaceuticals and products 30.94 -5.46 -8.08 -8.64 -13.78 17.67 16.88
CG Rubber and plastics products 18.45 -1.76 1.06 -2.85 -1.80 -6.12 -8.83
CH Basic metals and products 21.22 -3.27 -1.85 -1.78 -7.72 -7.05 -1.70
CI Computer, electronic, optical products 25.52 -0.76 -3.27 2.12 -3.00 -1.64 -2.91
CJ Electrical equipment 8.25 -1.84 -2.61 -4.11 -3.15 0.99 1.89
CK Machinery and equipment n.e.c. 17.82 1.29 0.00 2.01 3.49 3.35 -0.35
CL Transport equipment 10.36 2.37 1.73 -0.67 5.16 9.75 5.52
CM Furniture; other manufacturing 23.23 3.09 3.39 1.53 1.43 4.86 12.62
D Electricity, gas, steam, etc. 34.03 -6.16 -5.13 -6.80 -12.52 -3.80 -11.94
E Water supply; sewerage, waste 27.39 -13.02 -3.88 -12.93 -24.66 -41.57 -42.31
F Construction 13.79 1.71 0.32 0.62 1.75 6.48 2.99
G Wholesale, retail, repair motor vehicles 8.26 0.95 0.00 0.13 1.70 4.50 4.06
H Transportation and storage 23.26 4.09 1.72 3.49 9.30 7.57 -2.65
I Accommodation and food services 28.58 3.31 2.12 3.99 5.24 5.32 3.84
JA Publishing, audiovisual, broadcasting 17.71 1.02 -1.31 2.95 1.75 21.16 21.19
JB Telecommunications n.a. n.a. n.a. n.a. n.a. n.a. n.a.
JC IT and other information services 43.64 5.89 5.29 7.92 9.63 7.08 -3.69
L Real estate activities 95.56 19.76 -1.43 7.29 32.07 47.50 125.44
MA Legal, accounting activities, etc. 61.46 6.05 0.66 1.22 4.08 22.26 29.37
MB Scientific research and development 40.56 4.40 -6.50 -1.36 22.18 -1.52 36.02
MC Advertising & market research; veterinary 73.76 23.83 16.48 30.66 31.90 44.93 64.74
N Administrative and support services 159.88 14.78 -0.93 -3.56 10.01 72.81 129.86
QB Residential care and social work n.a. n.a. n.a. n.a. n.a. n.a. n.a.
S Other service activities 13.01 -21.89 -19.33 -20.64 -32.83 -33.85 -34.62
Total (unweighted mean) 33.05 1.47 -0.99 -0.06 1.63 7.40 12.90

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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The different dynamics by percentiles are also illustrated in the Figures 5 to 7
as well as Figures A.4 to A.9 in the Annex. To pick out a few examples: Wood
and paper, incl. printing and Base metals and fabricated metal products are two
manufacturing sectors that saw a decline in firm-level average markups that began
around 2012 and intensified in 2020. Markups declined most sharply for companies in
the higher percentiles of the distribution. Since both sectors produce highly tradable
goods, it is more likely that the decline in markups is either related to a particular
cyclical impact on the primary industries during these years or to problems with
their overall competitiveness, rather than to a general increase in competition.

With average firm-level markups of 13.8% in 2020, Construction has seen a mod-
est but steady overall increase of 1.8 PP since 2008. This increase was mainly due
to the higher percentiles of the markup distribution, especially p90. The increase
in markups contrasts with the negative productivity growth in the sector reported
in Peneder and Unterlass (2024). However, both observations are consistent with
public concerns about anti-competitive behaviour, which have led to an extensive
investigation of a possible construction cartel by the AFCA.34

In Wholesale and retail trade the average markup in 2020 was 8.3% and thus
only +0.9 PP above that of 2008. As Figure 6 shows, this increase was considerably
higher in the upper perecentiles. One segment that drew particular attention from
the AFCA is the food sector, where the four largest retailers hold a combined market
share of 91%.35. While the AFCF expressed its concern about their bargaining power
and many reports of unfair practices in relation to their suppliers, it did not identify
a causal impact on the recent period of high inflation.

In 2020 the average firm-level markup of Accomodation and food services was
28.6%, 3.3 PP higher than in 2008. This increase is apparently due to the special
market conditions in this sector during the COVID-19 pandemic and the lockdowns.
While the variable costs for intermediate inputs fell sharply, generous public subsidies
attempted to compensate for the overall loss of revenue. 36 As the markups had
either remained constant or even fallen in the years before the pandemic, they do
not indicate a general lack of competition in the sector.37

34Bundeswettbewerbsbehörde (2023B).
35Bundeswettbewerbsbehörde (2023A).
36Fritz et al. (2022).
37Horizontal segmentation can nevertheless pose problems of anti-competitive behaviour in more

specific markets. See, e.g, Firgo and Kügler (2018) on the pricing of ski-lift tickets.
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Figure 5: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure 6: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Real estate is another sector that has come under public scrutiny due to rising
prices and the spectacular collapse of the SIGNA Group in December 2023. After
an increase of 19.8 PP since 2008, average firm-level markups amounted to 95.6%
in 2020. The growth of markups was extremely uneven, but consistently higher for
firms in the higher percentiles of the distribution. The changes thus spanned a range
from -1.4 PP in p25 to 125.4 PP in p95.

The following examples offer specialized, often knowledge-intensive business ser-
vices (Figure 7), where effective competition is also an important driver of competi-
tiveness for other companies in downstream sectors:38

- In Legal and accounting activities, etc. the average markups in 2020 amounted
to 61.4%. Since 2008, they had increased by an average of 6.1 PP. This increase
was again very uneven and to the advantage of firms in the top percentiles.

- In Advertising and market research, the increase in markups was somewhat
spread more evenly and thereby also higher on average. With an increase of
+23.8 PP since 2008, it amounted to 73.8% in 2020.

- In Administrative and support activities39 the average markup was 159.9% in
2020, 14.8 PP above the 2008 level. Here too, markups grew fastest for com-
panies in the highest percentiles of the distribution. Conversely, they fell on
average in the lower percentiles.

In summary, the microdata for the above-mentioned business services show a sig-
nificant increase in average firm-level markups and a self-reinforcing winners-take-
more dynamic between 2008 and 2020. Although these sectors are very heterogeneous
and one must be cautious with generalizations, the results confirm the concerns ex-
pressed in various OECD reports about overly restrictive business regulations in
Austria, affecting both personal and professional services.40 Among them, occupa-
tional entry regulations (OER) are particularly relevant for competition monitoring,
as they have a direct impact on entry barriers and thus on the contestability of the
mostly local markets. This includes, for example, the control by the professional
chambers of the licensing requirements and the scope of the exclusive tasks that can
be performed.41

38Peneder et al. (2003).
39This group includes various business services, e.g. in the areas of cleaning, security and human

resources.
40Von Rueder and Bambalaite (2020, p. 18 and p.56); Bambalaite et al. (2020).
41Other aspects monitored by the OECD relate to administrative burdens or mobility restrictions,

as well as restrictions on cross-border services, such as the requirement of a commercial presence
for engineering services (OECD 2024).
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Figure 7: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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As mentioned before, rising markups, especially if consistently found among the
firms in the higher percentile of the distribution, do not necessarily result from anti-
competitive behaviour. Instead, they may, for instance, reflect higher sunk invest-
ments to reduce marginal costs. Brief inspection shows that the pairwise correlation
of average firm-level markups with the capital-labour ratio from 2008 to 2020 is pos-
itive but modest in size, with a significant coefficient of 0.362 when applied to all
26 sectors. If we remove Real Estate as an obvious outlier with a particularly high
capital-labour ratio, the correlation remains significant, but the coefficient drops to
0.156 (Figure 8). Overall, the observed correlation is mainly due to cross-sectional
variation.42

Figure 8: Average markups and capital-labour ratio (K/L)

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations. NB: Real estate dropped.

42If we restrict the sample to the cross-section of 26 sectors in 2020, the correlation coefficient is
significant at the 5 percent level and even somewhat higher than before. If we drop Real estate, the
coefficient for the cross-section correlation becomes very small (0.1065) and is no longer significant.
Conversely, if we look at the pairwise correlations within each sector over time, exactly half of the
26 coefficients are positive and the other negative. Overall 15 coefficients are significant, of which
8 have a positive sign.
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5.3 Business dynamics
Finally, we consider two aspects of firm dynamics that give us an indirect indica-
tion of whether competition effectively enables the reallocation of production and
employment in favour of the more productive firms. Depending on reliable weights
and estimates of productivity at the firm level and due to a break in the series of the
Austrian business register, we limit the analyses to the period from 2013 to 2020.43

While this is long enough to examine whether competition is effective overall in terms
of the expected reallocation effects, the time series is too short to examine changes
in these dynamics over time. To this end, we refer to indicative aggregate statistics
that report, for example, a worrying decline in the share of young firms.44

5.3.1 Productivity and the reallocation of production

To begin with, the DOPD splits the aggregate productivity growth of an industry into
the direct contributions of the entry of new firms, the average growth of incumbent
firms, the reallocation of economic activity between them and firm exits (Section
4.4). Given the more reliable estimates of the ACF production function and of MFP,
we only consider the broad sector of non-financial market services. We also omit
the year 2020 because of the strong distortions caused by the COVID-19 pandemic.
Calculating MFP in logarithms means that the reported changes are expressed as log
differences (percent). The dimensionless nature of MFP, however, implies that the
individual figures are intuitively difficult to grasp. The discussion will therefore focus
on the relative magnitudes of the various components. The choice of the interval t, i.e.
the time between two observations, has a considerable influence. Figure 9 compares
the changes after one year (t=1), after 3 years (t=3) and after 5 years (t=5) from
2014 to 2019.

The contribution of new entrants can be positive or negative, depending on
whether they are on average more productive than incumbents or not. Assuming
that new firms have a steeper learning curve than established firms, one might ex-
pect that their contribution tends to increase with the length of the time interval.
In our analysis, the new entrants made a positive contribution to the annual change
in MFP. However, this decreases when longer time intervals of three or five years are
considered. Perhaps this is because some firms fail to climb the learning curve and
firmly establish themselves on the market in the first few years of the trial-and-error
phase. As a result, the average contribution of new entrants could be lower.

43See also Peneder and Unterlass (2024).
44According to Peneder et al. (2023, p. 46), the share of companies in Austria with an age of

less than 5 years fell from 5.4% in 2013 to 3.8% in 2020.
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Table 2: Dynamic Olley-Pakes decomposition (DOPD) of MFP (ACF) in log differ-
ences: Non-financial market services 2014 to 2019

After 1 year 3 years 5 years
(2014-19) (2016-19) (2018-19)

Entry 2.46 2.07 1.19
Within 16.38 39.82 57.61
Reallocation 13.77 51.16 102.20
Exit -3.01 -18.12 -11.44

Source: Multiprod 2.0 - OECD, STAT, WIFO.

In contrast, the average change in MFP of incumbents increases with the duration
of the time interval (from around 16.4 percent for one-year intervals to 39.8 and 57.6
percent for three- and five-year intervals, respectively). But the increase over time is
even more pronounced in the reallocation of production between them, indicating a
certain consistency of this process and in the distribution of competitive advantages
between firms.

Finally, one would generally expect a positive productivity effect of market se-
lection, as the least competitive firms are forced to exit. However, the data does not
support this conjecture. On the contrary, from 2013 to 2019, company exits had a
negative impact on overall productivity growth in the non-financial market services.
This finding is surprising, but not uncommon.45 In fact, companies can exit a mar-
ket for many reasons, such as negative changes in preferences and demand for their
own product portfolio, lack of complementary services, network effects in favour of
competitors, etc., which are not necessarily related to the firm’s productivity. Be-
fore an acute failure, many firms seem likely to go through a prolonged struggle for
survival in which they desperately exploit opportunities to increase the efficiency of
their operations.

In conclusion, from 2013 to 2019, the contribution of new entrants to productivity
growth in the broad sector of non-financial market services has been rather small,
while competition has been effective primarily through the channel of differential
growth in favour of more competitive over less competitive firms, rather than selective
attrition through firm exits.

45For example, Backus (2020).
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Figure 9: Dynamic Olly-Pakes decomposition (DOPD) of the average change in MFP,
log differences 2014-2019

(a) After 1 year

(b) After 3 years

(c) After 5 years

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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5.3.2 Productivity and the reallocation of employment

As a final indication of effective competition, we examine the reallocation of jobs
in relation to the firms’ relative productivity performance. Effective competition
implies that the more competitive a company is, the faster it can grow and thus create
more jobs. Therefore, we expect to observe a substantial reallocation of labour from
firms in the lower percentiles to those in the higher percentiles of the productivity
distribution. Figure 10 illustrates the aggregate patterns in the form of the weighted
mean of changes in the number of employees by decile of the productivity distribution
across sectors after one, three and five years.

For the Austrian economy at large, the results clearly confirm the expected pos-
itive employment effect of a company’s competitiveness. In terms of both labour
productivity and MFP, firms in the top decile of the distribution achieved by far the
highest employment growth of all firms, regardless of which time interval we choose.
The expected reallocation is most evident in labour productivity, as employment
growth tends to increase with each range of deciles. For example, companies in the
first decile recorded an average decline in employment of 0.40% after one year. In
contrast, companies in the second or third decile were able to increase employment
by 1.05%, in the fourth or fifth decile by 1.85% and in the sixth to ninth decile
by 2.58%. Companies in the tenth decile, however, created the most jobs with an
average change in employment of +3.80%.

Regarding MFP, the microdata reveal a non-linear pattern, with the highest
employment growth in the top decile, followed by the bottom decile, and the mid-
dle deciles of the productivity distribution coming last. Thus, average employment
growth after one year was comparatively low at +1.36% in the second and third
deciles, +1.19% in the fourth and fifth deciles and +1.77% in the sixth to ninth
deciles. Conversely, the number of jobs in the bottom first decile increased on aver-
age by +2.34% and in the top tenth decile by +4.63%.

The expected reallocation of workers from companies at the lower end to compa-
nies at the upper end of the productivity distribution also applies to many individual
sectors (table 3 and tables A.2 to A.3 in the Annex). There are only a few exceptions
in manufacturing, most notably the production of Chemicals and chemical products
or Transport equipment. Different from the earlier findings on rising profit margins
in Construction, this observation suggests that competition is effective in substan-
tially reallocating workers towards companies with high labour productivity. Apart
from utilities, such as Electricity, gas, steam, etc. or Water supply; sewerage, waste
management, with high capital investment and strong network effects, it is mainly
the service sectors, such as Professional and technical services, that deviate from the
expected reallocation of labour.
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Figure 10: Average change in the number of employees by decile of the productivity distribution, 2013-2019

(a) After 1 year: 2013-19 (b) After 1 year: 2019-20

(c) After 3 years: 2013-2019 (d) After 5 years: 2013-2019

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Table 3: Average change of employment after one year by percentile of the productivity distribution

Sector Labour productivity Multifactor productivity
1. 2./3. 4./5. 6./9. 10. 1. 2./3. 4./5. 6./9. 10.

Mining and quarrying 0.30 0.66 0.41 1.07 -4.29 n.a. n.a. n.a. n.a. n.a.
Food products, beverages, tobacco -0.17 0.46 1.33 2.27 4.07 0.33 0.24 1.35 2.15 4.29
Textiles, wearing apparel, etc. -4.19 -7.14 -2.84 -0.58 3.12 -21.53 -2.32 -0.33 -0.37 0.41
Wood & paper products, printing -1.22 -0.76 0.80 1.55 1.19 -1.37 0.10 0.57 0.99 0.91
Coke, refined petroleum products n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Chemicals and chemical products -0.46 3.25 2.24 6.52 -3.10 16.88 3.74 -3.23 2.23 1.78
Basic pharmaceutical products n.a. 1.82 12.67 8.80 n.a. n.a. n.a. 5.74 8.18 n.a.
Plastics, non-metallic mineral products -2.68 -0.35 1.06 2.31 2.71 -5.01 1.33 1.60 1.12 1.94
Basic metals and products -1.70 0.60 1.36 2.22 8.48 7.79 1.96 0.99 0.64 0.44
Computer, electronic, optical products 0.93 0.82 4.59 7.53 9.00 33.60 3.79 2.50 1.55 1.83
Electrical equipment -0.93 -0.08 7.64 -9.13 11.85 -19.74 1.32 2.26 1.76 5.92
Machinery and equipment n.e.c. -2.24 0.23 2.93 5.54 10.36 -1.47 3.68 4.16 3.80 2.13
Transport equipment 0.89 20.97 -4.17 27.28 29.56 59.70 28.51 3.87 1.49 1.07
Other manuf., repair of machinery -0.75 -0.22 0.78 1.39 2.23 -1.03 -0.02 0.70 0.96 3.20
Electricity, gas, steam, etc. -0.58 -1.57 -1.74 1.16 2.11 -4.64 -3.01 3.65 0.55 0.91
Water supply; sewerage, waste -1.59 -0.08 0.83 0.11 0.37 -5.92 1.05 0.31 0.38 1.24
Construction -0.30 0.12 0.53 2.10 4.89 1.29 0.76 0.64 1.12 4.36
Sale and repair of motor vehicles -2.07 0.82 1.54 2.15 2.43 -0.08 -0.07 0.24 0.86 9.65
Transportation and storage 0.21 2.35 1.09 1.43 3.37 8.16 1.33 0.77 0.99 0.82
Accommodation and food services -1.14 -0.38 -0.17 -0.31 1.28 0.48 0.02 0.23 -0.50 -0.51
Publishing, audiovisual, broadcasting -0.61 -0.22 -0.42 2.95 2.61 -0.22 -0.03 -1.54 3.28 2.02
Telecommunications n.a. 0.18 3.60 n.a. 6.58 n.a. 7.27 -2.63 2.96 n.a.
IT and other information services 1.54 1.13 6.47 3.38 7.40 2.47 3.19 3.95 3.59 4.89
Real estate activities -2.26 0.52 -5.08 -0.02 -0.40 -11.58 -0.44 0.02 0.55 0.28
Legal, accounting activities, etc. -0.41 0.55 2.18 3.62 3.53 1.58 2.04 1.53 2.34 2.28
Scientific research & development 3.35 1.53 2.58 2.40 8.82 6.18 1.64 -0.37 3.59 3.03
Professional and technical services 0.44 1.58 0.86 0.86 1.23 -0.33 0.57 1.66 2.20 0.23
Administrative and support services -0.30 0.31 2.73 3.68 1.79 2.05 1.84 -0.02 2.96 2.95
Other service activities n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Residential care and social work n.a. -2.42 0.25 -0.79 n.a. n.a. -4.51 1.00 -0.60 n.a.
Total -0.40 1.05 1.85 2.58 3.80 2.34 1.36 1.19 1.77 4.63

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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6 Summary and discussion

6.1 Context
In this paper we understand effective competition as the pursuit of income and profit
opportunities by satisfying customer demand better than others and consider the
monitoring of competition to be a tool for structural analysis within the general sys-
tematic study of an economy (“Wirtschaftsanalyse”). It is of particular interest for
competition policy, but neither can it establish the kind of detailed diagnosis needed
for public interventions, nor should it intend to do so. On the contrary, concrete pol-
icy interventions must always call for the very specific inquiry of particular markets
or industries.

In cooperation with the OECD (Multiprod 2.0) and exploiting the opportunities
for micro-data analysis offered by the newly established Austrian Micro Data Center
(AMDC), this paper focuses on three dimensions of effective competition in Aus-
tria: (i) industry concentration, (ii) firm-level markups, and (iii) business dynamics.
Depending on the variables and methods required for the respective computations,
the indicators cover different years from 2008 to 2020 and refer to different levels of
aggregation by sector.

6.2 Key results
The main findings of our analysis are as follows:

- Industry concentration: There is no general trend towards increasing con-
centration, at least at the level of 191 3-digit NACE industries. In 2020, the
average output shares of the four, eight and twenty largest enterprises were
52.9%, 65.3% and 79.0% with an average HHI of 0.16. The latter remained
virtually unchanged, while the other metrics increased only slightly over a ten-
year period. The HHI rose in 98 sectors, while it fell in the remaining 93
sectors. The CR4 rose in 96, the CR8 in 90 and the CR20 in 79 sectors.

- Firm-level markups: In 2020, the average markups across 26 broad STAN
sectors amounted to 33.05%, an increase of 1.47 PP since 2008. They were
highest in the non-financial market services (39.6%), followed by manufacturing
(18.7%) and construction (13.0%). From 2008 to 2020, they increased in the
non-financial services and construction sectors, while the manufacturing sector
recorded a slight decline.
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- ‘Winners-take-more’: The strongest increases of markups occurred in Real
estate and the typical business services of Legal and accounting, Advertising and
market research, Administrative and support activities. Here and in other sec-
tors, the micro-data reveal a self-reinforcing dynamic, where companies in the
higher percentiles of the initial distribution increase their markups significantly
more than those in the lower percentiles.

- Dynamic reallocation: For the broad sector of non-financial market services,
the analysis confirms that competition effectively contributes to the reallocation
of production towards the more productive firms. Relatedly, the companies
with higher productivity also create more jobs. From 2013 to 2020 employment
growth was by far the highest in the top ten percent of all companies in terms
of both labour productivity and MFP.

The empirical evidence is therefore mixed, but nonetheless worrying overall.
To begin with, industry concentration does not show a general trend, but if anything
it is tending slightly upwards. In order to further advance these preliminary results,
a more fine-grained analysis at lower levels of aggregation is certainly warranted.
However, the confidentiality rules will then also lead to more missing observations
precisely in the cells with the highest concentration (i.e. in which fewer than four
companies report their main activity). Second, the observed business dynamics con-
firm that competition is generally effective in stimulating the reallocation of economic
activity and productivity growth. Longer time series are needed to assess also the
change in business dynamics, for which other studies show, for instance, a decline
in the number of young firms in Austria (Peneder et al., 2023). Finally, the clear-
est indication of a general weakening of competition is provided by the firm-level
markups, which this study has analyzed comprehensively for Austria for the first
time. In many of the non-tradable sectors in particular, these have moved upwards
on average - not to the benefit of all companies, however, but unevenly in favour of
firms that already enjoyed higher markups and thus greater market power.

6.3 Discussion
The breadth and scope of the observed empirical trends do not allow any simple
conclusions to be drawn about the presumed anti-competitive behaviour of individual
companies. Rather, the results point to more general structural factors that may shift
the balance against effective competition in various sectors. So what factors might
be involved?
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- First of all, anti-competitive behaviour by individual companies are a possi-
ble explanation, and if this is suspected, they must be targeted through specific
market investigations by the AFCA. However, the observation of increasing
market power in a large number of sectors raises the question of why such
cases might occur more frequently than in the past.

- Secondly, an alleged softening of competition policy, as has been discussed
in the USA, seems an unlikely explanation in the case of Austria. In the past,
experts often suspected a ‘soft touch’ due to the particular institutional setup
in Austria. However, EU accession and reforms in recent years should have
strengthened it.

- Third, specific sector regulations, such as the strict occupational entry re-
quirements in many professional services, are repeatedly criticized by inter-
national organizations. Although we are not aware of any major reforms in
this area, the lack of significant changes in the regulatory environment would
in turn make this an implausible explanation for the recent rise in average
markups. Existing entry barriers may nevertheless have established a regula-
tory environment that facilitates the observed uneven dynamics in the markup
distribution.

None of the above arguments can or should invalidate the necessary call for
regulatory reform and a vigorous competition policy. However, the empirical evidence
suggests that larger secular trends may also be at play. The answer probably lies
in a combination of (i) technological change, (ii) business strategy and (iii) firm
organization:

- When innovation raises the competitive edge in terms of the required tech-
nologies and capabilities, firms need to achieve higher markups to cover the
required fixed investments in tangible and intangible assets. In many cases,
this also lowers marginal costs, as is often true with the introduction of new
digital technologies and AI. In the wake of the recent wave of digitalization,
which simultaneously affects many industries, the technology-driven channel of
fixed investments is gaining additional weight and can explain a general trend
towards increasing markups.

- If we add the dimension of corporate strategy, Sutton’s (1991, 1998) theory
of endogenous sunk costs has shown how firms can deliberately increase such
investments, e.g. in RTD, brands or networks, to prevent entry and thus protect
their market power. Considering both mechanisms, endogenous sunk costs
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can explain why industry concentration remains stable, while increasing fixed
investments and the expected reduction in marginal costs foster the growth of
markups.

- Business intelligence is an increasingly important example of such strate-
gically sunk investments, where technology and business strategy co-evolve in
a likely self-reinforcing process. Through big data, highly skilled professionals
and new analytical tools, companies tend to become smarter and increasingly
capable to exploit new profit opportunities, e.g. from personalized marketing
and pricing to algorithmic cooperation (Berry et al., 2019; Johnson et al., 2023;
Assad et al., 2024; Kasberger et al., 2024; Rhodes and Zhou, 2024).

- Finally, technology adoption frequently calls for major complementary in-
vestments, e.g. in labour skills, firm organization, or business models, before
companies can fully exploit the inherent economic potential (Bresnahan et al.,
2002). In combination with the previous arguments about sunk investment
and business intelligence, this may contribute to the presumed slowdown in
technology diffusion (Andrews et al., 2016; Akcigit & Ates, 2023), which we
also see as a likely cause of the asymmetric distribution of markups and their
self-reinforcing dynamics in our data.

6.4 Conclusions
As the research briefly summarized represents only a first and preliminary attempt
at a comprehensive competition monitoring in Austria, it would be premature to
draw sweeping policy conclusions. Although the increase in average markups and
the observed tendency towards a self-reinforcing unequal distribution are consistent
with the latest findings from the international literature, no consensus has yet been
reached there on the likely causes or possible policy implications. Clearly, this de-
velopment poses major challenges for the traditional methods and tools of sector
regulation and competition policy. What is still entirely unclear, however, is the spe-
cific channels through which public interventions could remedy its possible negative
consequences.

Our discussion of potential causes suggests a comprehensive approach that also
targets the dynamic capabilities of firms at the lower end of the markup distribution
to become effective contenders to industry leaders. In some cases, this may involve
removing barriers to entry, such as enabling data portability when switching between
different service providers. In other situations, attempts can be made to limit the
build-up of a dominant position, e.g. by narrowing the scope of intellectual property
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rights. Finally, if the widespread adoption of innovations is a major obstacle to
catching up with the industry leaders, it may be appropriate to use tools aimed
at technology diffusion. In any case, the rise of average markups and the observed
winners-take-more dynamic are an obvious reason for increased alertness and further
highlight the urgency of a regular and systematic monitoring of competition based
on micro data.
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Table A.1: Industry concentration (NACE 3-digit) in 2020 ctd.

NACE Industry HHI CR4 CR8 CR20
773 Rental, leasing of other machinery, equipment, tangible goods 0.03 0.28 0.44 0.68
774 Leasing of intellectual property, etc., except if copyrighted 0.32 0.92 0.99 1.00
781 Activities of employment placement agencies 0.15 0.60 0.72 0.90
782 Temporary employment agency activities 0.02 0.19 0.29 0.45
783 Other human resources provision 0.03 0.26 0.35 0.54
791 Travel agency and tour operator activities 0.04 0.34 0.47 0.69
799 Other reservation service and related activities 0.10 0.52 0.79 1.00
801 Private security activities 0.12 0.65 0.80 0.90
802 Security systems service activities 0.29 1.00 1.00 1.00
803 Investigation activities 0.19 0.84 1.00 1.00
811 Combined facilities support activities 0.04 0.31 0.50 0.78
812 Cleaning activities 0.02 0.22 0.34 0.52
813 Landscape service activities 0.01 0.13 0.20 0.36
821 Office administrative and support activities 0.09 0.51 0.72 0.99
822 Activities of call centres 0.08 0.49 0.64 0.86
823 Organisation of conventions and trade shows 0.05 0.34 0.52 0.85
829 Business support service activities n.e.c. 0.07 0.37 0.48 0.64
951 Repair of computers and communication equipment 0.15 0.70 0.91 1.00
952 Repair of personal and household goods 0.05 0.30 0.49 0.88

Mean 0.161 0.529 0.653 0.790

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Table A.2: Average change of employment after three years by percentile of the productivity distribution

Sector Labour productivity Multifactor productivity
1. 2./3. 4./5. 6./9. 10. 1. 2./3. 4./5. 6./9. 10.

Mining and quarrying 0.37 1.04 0.44 1.24 -5.27 n.a. n.a. n.a. n.a. n.a.
Food products, beverages, tobacco 0.14 1.05 0.85 2.65 4.02 0.79 0.76 1.38 2.60 3.52
Textiles, wearing apparel, etc. -1.26 -6.80 -3.11 -0.27 3.18 -17.63 -1.88 -0.45 -0.38 0.94
Wood & paper products, printing -0.52 -0.07 0.99 1.18 0.95 0.28 0.27 1.10 0.72 0.37
Coke, refined petroleum products n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Chemicals and chemical products 0.00 2.81 1.38 8.82 -7.61 16.35 4.07 -4.28 2.64 1.88
Basic pharmaceutical products n.a. 4.50 8.07 27.37 n.a. n.a. n.a. 4.41 9.55 n.a.
Plastics, non-metallic mineral products -1.39 0.62 0.75 2.42 2.70 -3.23 2.16 1.50 1.21 1.89
Basic metals and products 0.19 1.16 1.47 2.35 9.23 10.29 2.47 0.97 0.63 0.63
Computer, electronic, optical products -0.28 1.89 9.60 6.80 12.63 38.93 5.24 3.50 1.68 2.06
Electrical equipment -0.16 1.40 9.60 -13.73 10.49 -31.73 2.56 1.78 1.17 7.07
Machinery and equipment n.e.c. -0.43 1.38 2.29 6.34 9.60 0.51 4.15 5.72 3.71 1.48
Transport equipment 2.66 10.66 1.58 11.90 34.12 92.16 18.16 3.35 1.87 1.30
Other manuf., repair of machinery -0.11 -0.08 0.41 2.28 2.12 -0.12 0.45 0.88 0.95 3.57
Electricity, gas, steam, etc. 0.41 -1.81 0.85 -1.74 2.17 -11.04 -2.44 2.49 1.17 0.31
Water supply; sewerage, waste -1.06 -0.30 0.94 0.38 0.46 -2.28 0.02 0.51 0.52 0.97
Construction 0.20 0.24 0.72 1.70 5.01 1.84 0.72 0.46 1.11 4.68
Sale and repair of motor vehicles -0.91 1.63 1.85 2.32 2.04 0.32 0.23 0.30 1.19 11.29
Transportation and storage 0.84 3.55 1.38 1.64 3.06 9.69 1.67 1.31 1.16 0.90
Accommodation and food services -0.91 0.34 0.48 0.11 1.62 0.29 0.41 0.53 0.28 0.30
Publishing, audiovisual, broadcasting -0.82 -0.21 -0.38 2.65 2.35 -0.81 -0.20 -0.32 2.61 1.97
Telecommunications n.a. -0.65 2.21 n.a. 5.46 n.a. 14.20 -2.46 2.31 n.a.
IT and other information services 2.33 1.79 5.25 3.39 4.99 0.61 3.01 4.69 3.38 4.43
Real estate activities -1.50 0.57 -5.14 -0.58 -0.03 -11.49 -0.42 -0.06 0.34 0.46
Legal, accounting activities, etc. 0.18 0.67 2.34 4.45 2.95 2.43 2.55 1.70 2.59 2.30
Scientific research & development 1.20 2.42 2.20 3.75 10.89 4.30 3.41 -0.98 3.71 1.14
Professional and technical services 10.41 -0.04 0.94 0.81 1.49 0.37 0.53 0.88 3.53 0.02
Administrative and support services 0.34 2.32 6.68 4.53 1.70 4.20 1.70 2.76 5.75 4.45
Other service activities n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Residential care and social work n.a. n.a. 1.17 -0.25 n.a. n.a. -2.44 1.17 -0.20 n.a.
Total 0.16 1.28 2.11 2.23 3.27 2.70 1.31 1.30 1.82 4.74

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Table A.3: Average change of employment after five years by percentile of the productivity distribution

Sector Labour productivity Multifactor productivity
1. 2./3. 4./5. 6./9. 10. 1. 2./3. 4./5. 6./9. 10.

Mining and quarrying 0.40 0.89 0.32 1.52 -5.90 n.a. n.a. n.a. n.a. n.a.
Food products, beverages, tobacco 0.61 1.03 1.34 2.15 3.90 1.06 0.93 1.71 2.36 2.56
Textiles, wearing apparel, etc. -1.10 -6.25 -4.05 -0.32 2.82 -17.52 -1.89 -0.69 -0.33 0.39
Wood & paper products, printing 0.40 0.05 1.11 1.07 1.00 0.77 0.46 1.43 0.66 -0.04
Coke and refined petroleum products n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Chemicals and chemical products -0.07 2.91 2.02 8.64 -8.27 16.96 3.71 -3.66 3.03 2.08
Basic pharmaceutical products n.a. 4.01 n.a. n.a. n.a. n.a. n.a. 8.13 6.03 n.a.
Plastics, non-metallic mineral products -1.23 0.41 1.00 3.05 2.50 -2.96 1.95 1.90 1.56 1.81
Basic metals and products 0.04 1.07 1.56 2.64 10.07 10.61 2.43 1.29 0.49 0.68
Computer, electronic, optical products 0.85 2.21 9.90 8.22 14.14 48.90 5.50 2.74 2.06 1.87
Electrical equipment 3.39 1.74 11.25 -16.17 8.59 -37.30 3.54 2.42 1.00 3.97
Machinery and equipment n.e.c. 0.65 1.13 4.13 6.71 6.68 3.89 4.30 5.79 3.06 2.08
Transport equipment 6.20 2.91 20.65 9.12 33.00 67.87 18.20 4.89 1.84 1.28
Other manuf., repair of machinery -0.49 0.22 0.34 2.39 3.02 0.29 0.41 0.97 1.47 3.40
Electricity, gas, steam, etc. -1.27 -1.98 -1.35 -0.23 7.91 -9.73 -2.99 2.04 1.53 0.48
Water supply; sewerage, waste -0.73 -0.66 1.09 0.25 0.67 -3.76 0.35 0.69 0.51 0.83
Construction 0.01 0.43 1.04 1.21 5.40 2.51 0.47 0.31 1.23 4.87
Sale and repair of motor vehicles 0.00 1.78 1.82 2.40 1.71 0.47 0.27 0.33 1.34 11.11
Transportation and storage 0.27 3.51 0.84 2.10 2.68 9.33 1.63 0.88 1.36 0.61
Accommodation and food services -1.20 0.60 0.59 -0.08 1.79 0.16 0.27 0.61 0.43 0.39
Publishing, audiovisual, broadcasting -0.91 -0.17 0.36 1.79 1.51 -1.04 -0.10 0.16 2.10 0.57
Telecommunications n.a. -0.57 0.70 n.a. 6.95 n.a. 15.73 -1.21 2.61 n.a.
IT and other information services 1.53 2.26 5.35 2.81 5.74 -0.10 2.87 5.06 3.26 4.98
Real estate activities -1.82 0.36 -2.56 -0.73 0.08 -6.53 -0.43 0.06 0.00 0.56
Legal and accounting activities, etc. -0.11 0.61 2.15 4.44 5.28 1.75 2.47 1.96 2.62 4.42
Scientific research and development 2.54 2.11 3.17 5.45 n.a. 5.23 3.28 0.65 2.00 0.19
Prof., scientific, technical services 11.98 -0.61 0.75 0.47 1.58 -0.40 0.57 0.37 3.70 -0.53
Administrative and support services 0.41 3.11 7.62 4.28 1.73 5.21 1.80 4.12 5.75 4.17
Other service activities n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Residential care and social work n.a. n.a. n.a. -1.02 n.a. n.a. n.a. n.a. -0.74 n.a.
Total 0.31 1.42 2.18 2.17 3.30 2.69 1.30 1.45 1.79 4.73

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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A.2 Supplementary figures
– Figure A.1: Industry concentration: level vs change (2008-2020)

– Figure A.2: The development of concentration from 2008 to 2020, unweighted
mean of 3-digit industries for CR − 8 and CR − 20

– Figure A.3: Development of average markups by sector and size class, Index
2013 = 100

– Figure A.4 to Figure A.9: Development of average markups in selected sectors,
index 2013 = 100

– Figure A.10: Average markups, fixed capital investments and intermediate
inputs
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Figure A.1: Industry concentration: level vs change (2008-2020)

(a) HHI

(b) CR8

(c) CR20

Source: OECD, STAT, WIFO calculations.

57



Figure A.2: The development of concentration from 2008 to 2020, unweighted mean
of 3-digit industries for CR − 8 and CR − 20

(a) CR − 8

(b) CR − 20

Source: OECD, STAT, WIFO calculations.
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Figure A.3: Development of average markups by sector and size class, Index 2013 =
100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.4: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.5: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.6: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.7: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.8: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.9: Development of average markups in selected sectors, index 2013 = 100

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations.
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Figure A.10: Average markups, fixed capital investments and intermediate inputs

(a) Average tangible investments

(b) Median intangible investments

(c) Average intermediate inputs

Source: Multiprod 2.0 - OECD, STAT, WIFO calculations. Real estate activities dropped as outlier.
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