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Abstract

This paper studies how different types of ownership shape industry structure, with a
special focus on private equity. Using ownership and financial data for UK public and
private firms from 2002 to 2021, we decompose changes in the Herfindahl index exactly
into contributions from ownership reallocation, differential growth, and net entry, and
attribute each contribution to private equity-owned, listed, and non-listed firms. The
decomposition shows that ownership reallocation raises concentration but is more than
offset by differential growth, while net entry is small in the aggregate. Private equity-
owned and listed firms contribute similarly to ownership-driven consolidation, despite
private-equity owned firms holding 40% less market share on average. Meanwhile rela-
tive growth among non-listed firms is the main countervailing force. Industry markup
changes are associated with growth and net entry, mainly among non-listed firms,
but not systematically with ownership-driven consolidation. Observed concentration
therefore masks substantial and offsetting changes in ownership and firm dynamics.
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1 Introduction

The level of competition in an industry matters for the distribution of welfare, and recent
work has raised concerns that competitiveness may have declined over recent decades (De
Loecker et al. 2020). Yet it is unclear how much different competitive forces contribute to
changes in industry concentration, a common proxy for competitiveness. Observed concen-
tration can mask underlying competitive dynamics, since different forces need not move in
the same direction. In this paper, we separate three channels and study how ownership
reallocation through mergers and acquisitions, differential growth among incumbents, and
the entry and exit of firms have contributed to the evolution of industry concentration.

Ownership changes are a particularly important channel because they mechanically re-
shape market shares at a given point in time and can drive changes in markups, particularly
when deals fall below standard antitrust notification thresholds (Wollmann 2019; Kepler et
al. 2023). At the same time, the organic growth of superstar firms has received widespread
attention due to its implications for aggregate labor shares and markups (Autor et al. 2020).
More broadly, market structures may evolve through both mergers and acquisitions or or-
ganic growth, which can be harder to detect by antitrust agencies (Bresnahan and Reiss
1991; Aghion et al. 2021). Finally, reallocation of market shares is further shaped by the
entry and exit of firms.

Crucially, these forces need not move concentration in the same direction. An industry
can experience substantial ownership consolidation while concentration remains stable or
falls because smaller continuing firms grow faster, or because entry and exit change the dis-
tribution of activity. We refer to the combined contribution of growth and net entry as firm
dynamics. Our baseline decomposition measures these contemporaneous offsets. Separating
the channels is economically important because the observed change in concentration can
conceal substantial restructuring underneath a modest net movement. The significance of
ownership consolidation should therefore be evaluated together with the firm dynamics oc-
curring in the same industries to understand whether these contributions reinforce or offset
one another.’

A central contribution of this paper is to bring ownership identity into the analysis of

industry concentration. We differentiate between the types of owners behind these concen-

In extension of this argument, the drivers may also respond to the information or expectations, but
have differential effects on concentration. For example, strong industry growth prospects may attract entry
and M&A, while both may have opposing effects on concentration in expectation.



tration drivers by classifying firms as listed, private equity—owned, or non-listed non-PE.
This distinction is particularly relevant for private equity, which has grown substantially as
an asset class and has become an increasingly active participant in the market for corporate
control. In leveraged buyouts, private equity firms acquire controlling stakes and actively
restructure firms, affecting growth, acquisition behavior, and exit decisions.? Private equity
ownership is more frequently associated with buy-and-build strategies, which mechanically
increase concentration through sequential acquisitions, while other PE-driven transactions,
such as carve-outs or divestments, can have the opposite effect.® As a result, changes in
industry concentration may reflect not only firm-level performance, but also systematic dif-
ferences in how ownership types expand, consolidate, or fragment markets.

Whether concentration channels differ systematically across ownership types and whether
the contributions of different owner types act as complements or substitutes remain open
empirical questions. Previewing our findings, private equity-owned and listed firms make
similarly positive contributions within the ownership channel and therefore reinforce one an-
other. Across channels, however, growth among listed and non-listed non-PE firms offsets
this ownership-driven consolidation. The findings thus contain both patterns: complemen-
tarity within ownership reallocation and substitution between ownership reallocation and
firm dynamics.

The study utilizes data spanning two decades (2002-2021) and covers both public and
private firms in the United Kingdom. We collect ownership and financial information on
over 4.5 million legal entity-years, which we classify at the four-digit NACE industry level.
This comprehensive coverage is essential for separating ownership-driven changes in con-
centration from growth-driven and net-entry-driven dynamics, particularly in fragmented
markets where private firms account for the bulk of activity. Detailed ownership links fur-
ther allow us to distinguish the contributions of private equity-owned, listed, and non-listed

firms within the same industry. Our main analysis focuses on non-tradable sectors, where

2Since Jensen (1989), a large stream of literature has shown that private equity ownership is related to
improvements in operations (Davis et al. 2014). These improvements may arise from changes in management
practices (Bloom et al. 2015) and from the relaxation of financial constraints (Boucly et al. 2011; Cohn et al.
2022). A non-exhaustive list includes Kaplan (1989), Boucly et al. (2011), Acharya et al. (2013), Davis et al.
(2014), Lerner et al. (2011), Davis et al. (2019), Edgerton (2012), and Bloom et al. (2015). See Kaplan and
Strémberg (2009) on value drivers in leveraged buyouts and Sorensen and Yasuda (2023) for a review of the
literature review.

3Concerns about buy-and-build strategies have been raised by antitrust authorities, including the DOJ
and the UK CMA. Existing studies mainly focus on firm-level operations and valuations rather than industry-
level competition (Hammer et al. 2017; Bansraj et al. 2022). Other PE-driven transactions such as carve-outs
and divestments can have the opposite effect by increasing the number of industry participants



domestic firms provide a closer approximation of the relevant competitive environment.*

Building on these data, we decompose changes in industry concentration into owner-
ship reallocation, differential growth, and net entry. Intuitively, the ownership component
compares concentration when the same economic activity is grouped under the ownership
structures observed before and after a change in control. A merger combines previously sep-
arate market shares, whereas a divestment separates them. The growth component holds
ownership and the set of market participants fixed while allowing their revenues to change.
Net entry captures the remaining change from entire ownership structures entering or ex-
iting the market. Because these changes interact through market shares, we calculate each
channel’s contribution under every possible ordering and take the average. The resulting
components add to the observed change in the Herfindahl. We then attribute each channel
to private equity-owned, listed, and non-listed non-PE firms.

Our analysis reveals that changes in industry concentration are shaped by two dominant
and opposing forces. Ownership reallocation raises concentration on average, whereas dif-
ferential growth among continuing firms reduces it by a substantially larger amount. Net
entry is close to zero in the aggregate. As a result, average concentration declines modestly
despite substantial ownership-driven consolidation. This pattern shows that a small net
change in the Herfindahl need not imply limited restructuring, because large ownership and
growth contributions can offset one another. While mergers mechanically reallocate market
shares, their competitive effects remain heterogeneous and need not translate one-for-one
into market power (Ashenfelter et al. 2014).

Decomposing these channels by ownership type yields two central insights. First, private
equity-owned and listed firms make similarly positive contributions to ownership-driven
consolidation. Their overall contributions nevertheless differ because growth among listed
firms reduces concentration, whereas the private equity growth contribution is comparatively
small. Second, non-listed non-PE firms stand out as the main countervailing force: their
relative growth accounts for most growth-driven deconsolidation. Ownership contributions
by private equity and listed firms therefore reinforce one another, while firm dynamics
elsewhere in the industry offset much of this consolidation.

Finally, we relate these consolidation channels to changes in markups and other industry

4We focus on the United Kingdom because it has an active private equity deal market and stringent
reporting requirements for private entities, which enable us to observe financial statements for a large
population of private firms. Ignoring smaller private entities may lead to misleading inferences about
industry competition, especially in fragmented markets.



outcomes. We find no systematic positive association between ownership-driven consolida-
tion and industry-level markups. Instead, markup changes are positively associated with
growth- and net-entry-driven contributions, particularly among non-listed non-PE firms.
This result does not imply that the underlying non-listed firms themselves charge higher
markups; it describes the industries in which their contributions to concentration occur.
At the company level, most estimated associations are small. We therefore interpret these
regressions as conditional associations rather than as causal evidence on prices or efficiency.

This paper contributes to the literature on product-market competition, industry con-
centration, and corporate ownership (De Loecker et al. 2020; Aghion et al. 2013; Woll-
mann 2019; Kepler et al. 2023). While much of the existing literature studies firm growth,
markups, mergers, or ownership separately, we measure how ownership reallocation, differ-
ential growth, and net entry jointly shape industry concentration. Constructing the decom-
position at the ownership-structure level allows us to measure concentration among firms
under common control and to uncover sizeable, offsetting forces behind modest changes in
aggregate concentration. We thereby provide a unified account of how ownership and firm
dynamics jointly reshape industry structure over time.

Recent work by Barkai et al. (2025) also decomposes changes in industry concentration
into contributions from mergers and acquisitions, firm growth, and net entry. We comple-
ment this work by measuring concentration at the ownership-structure level, rather than at
firm boundaries, and by allowing each channel to differ systematically across owner types.

We further contribute to the literature on corporate ownership. Prior work examines
the competitive effects of strategic mergers and, more recently, the role of private equity in
product markets, often within particular sectors or transaction types. We instead estimate
the ownership, growth, and net-entry contributions of private equity-owned, listed, and
non-listed non-PE firms within a common framework. Private equity and listed firms make
similar contributions within ownership reallocation but differ once growth and net entry
are considered. Moreover, ownership-driven consolidation by one owner type is frequently
offset by growth and reallocation elsewhere in the industry. Our findings therefore show why
private equity investments should be evaluated within the broader context of ownership and
firm dynamics, rather than in isolation.

Lastly, this paper contributes to the literature on the economic consequences of private
equity investments, which has largely focused on specific sectors and outcomes (Bernstein

and Sheen 2016; Eaton et al. 2019; Gupta et al. 2024; Andonov and Rauh 2024; Fracassi



et al. 2017).% A central takeaway from this literature is that private equity investments can
have meaningful effects on prices, quality, employment, or investment, but that these effects
vary widely across settings. We provide a structural explanation for this heterogeneity
by showing that the industry-level implications of private equity activity depend on how
ownership reallocation interacts with firm growth and entry within a given market.

By adopting a multi-sector perspective, we move beyond single-industry analyses and
study how private equity ownership reshapes industry concentration through ownership-
driven consolidation and growth-driven reallocation across a broad set of markets. Rather
than pointing to a uniform competitive effect of private equity, we document substantial
cross-sector heterogeneity, with private equity—driven consolidation often offset by growth
and reallocation elsewhere in the industry. This perspective highlights that the competitive
implications of private equity investments are conditional on underlying industry character-
istics, such as initial concentration, regulatory intensity, externalities, and scope for entry.
Its effects should therefore be interpreted in the context of broader market structure rather
than in isolation. More broadly, the framework developed in this paper provides a tool for
disciplining and interpreting sector-specific evidence on private equity by clarifying when
ownership consolidation is more likely to translate into durable changes in market structure.

Our findings have implications for competition policy and the regulatory scrutiny of
private equity investments. By showing how ownership-driven consolidation coincides with
growth and net entry elsewhere in the industry, the analysis demonstrates that changes in
aggregate concentration cannot be inferred from ownership reallocation alone. Even when
private equity makes a sizeable contribution to ownership-driven consolidation, the overall
change in concentration may be modest because other firm dynamics move in the opposite
direction. This broader industry perspective is particularly relevant for regulatory assess-
ments that focus on individual transactions or short-run changes in ownership concentration.
As emphasized in recent work on “stealth” consolidation (Kepler et al. 2023), buy-and-build
strategies often involve a sequence of acquisitions in fragmented markets that individually
fall below notification thresholds but may cumulatively reshape industry structure. Evaluat-
ing such strategies therefore requires considering cumulative changes in ownership alongside

the growth, entry, and exit of other firms in the industry.® More broadly, our framework

A notable exception is Bernstein et al. (2016).

6Recent examples include market studies initiated by the UK Competition and Markets Authority (CMA)
in sectors that have experienced substantial consolidation alongside increased private equity activity, such as
the veterinary services market and the care home sector. See, for example, the CMA’s planned investigation
into the veterinary market (Financial Times) and the CMA’s care homes market study (UK CMA).


https://www-ft-com.eur.idm.oclc.org/content/7a12bb87-ba9e-4a8d-9262-0789813492d1
https://www.gov.uk/cma-cases/care-homes-market-study

identifies industries in which private equity-related ownership consolidation is reinforced or
offset by other changes in market structure, helping to guide regulatory attention and future
sector-specific research.

This paper proceeds as follows. Section 2 introduces a conceptual framework linking
private equity ownership and the market for corporate control to industry concentration.
Sections 3 and 4 describe the data and document trends in concentration and ownership,
and Section 4 develops the decomposition into ownership reallocation, firm growth, and net
entry. Section 5 presents the empirical methodology. Section 6 reports the main results,

Section 7 provides robustness analyses, and Section 8 concludes.

2 Conceptual framework: ownership types and indus-

try dynamics

2.1 Channels driving industry concentration

Industry concentration reflects the interaction of multiple firm-level processes, including
ownership reallocation through mergers and acquisitions, differential growth among incum-
bents, and firm entry and exit. These forces jointly determine the distribution of market
shares and may operate simultaneously and in opposite directions, so changes in concentra-
tion capture the net effect of interacting mechanisms rather than the influence of any single
driver.

We distinguish three channels through which concentration evolves. First, ownership
reallocation redistributes market shares through mergers, acquisitions, divestments, and re-
structurings. Horizontal mergers and follow-on acquisitions tend to increase concentration,
while carve-outs, spin-offs, and divestments can reduce it by increasing the number of in-
dependent firms. Second, differential growth among continuing firms affects concentration
even in the absence of ownership changes: faster growth of smaller firms reduces concen-
tration, whereas disproportionate growth of large incumbents increases it, as in “superstar”
dynamics driven by heterogeneous innovation and productivity (Klette and Kortum 2004;
Autor et al. 2020). Third, entry generally dilutes concentration by adding competitors,
while exit generally increases concentration by removing competitors. These channels are
interdependent: ownership reallocation can alter competitive conditions that shape subse-

quent growth and entry, while growth dynamics and entry influence incentives for mergers,



acquisitions, and divestments. Consolidation may change scale, productivity, financing con-
ditions, and bargaining positions, affecting competitive interactions even without uniform
price effects (Gowrisankaran et al. 2015). As a result, observed concentration changes re-
flect the combined outcome of interacting adjustment processes rather than a one-to-one
mapping from any single channel.

An additional source of heterogeneity arises from ownership structure. Firms with dif-
ferent owners may engage differently in ownership reallocation, growth, and entry, reflecting
variation in objectives, governance, access to finance, and strategic horizons. Listed firms,
privately held firms, and firms owned by financial investors may therefore differ systemati-
cally in their acquisition behavior, growth strategies, and responses to competitive pressure.
Distinguishing concentration changes by ownership type helps identify whether industry re-
structuring is driven by consolidation among incumbents, expansion by smaller firms, or
reallocation across owner classes.

This framework raises two distinct questions: first, how ownership reallocation, firm
growth, and entry interact to shape industry concentration; and second, whether these

interactions differ systematically across ownership types.

2.2 Private equity ownership and industry structure

Private equity represents a distinct ownership type through which both questions become
particularly salient. Private equity investments can affect industry structure at three mo-
ments: entry into an industry, ownership reallocation during the holding period, and exit.
Each of these moments can influence concentration through different channels, and their
effects need not reinforce one another.

In a leveraged buyout, a private equity firm acquires a controlling stake in a company
and typically undertakes operational and financial restructuring aimed at improving pro-
ductivity, growth, and profitability (Davis et al. 2014). These improvements may arise from
changes in management practices (Bloom et al. 2015) or from the relaxation of financing
constraints (Boucly et al. 2011; Cohn et al. 2022). Survey evidence suggests that growth,
rather than cost cutting alone, is a primary driver of value creation in private equity (Gom-
pers et al. 2016). Investments are typically held for a finite period, after which firms exit
through strategic sales, initial public offerings, or secondary buyouts.

Unlike strategic buyers, private equity firms are not product-market competitors, so



their entry as owners does not mechanically combine market shares. In competitive deal
markets, private equity entry may therefore limit immediate increases in concentration by
preventing acquisitions by strategic incumbents. Carve-outs associated with buyouts can
similarly increase the number of independent firms and reduce concentration.

At the same time, private equity ownership can reshape industry structure directly
through ownership reallocation during the holding period. Private equity firms increas-
ingly pursue buy-and-build strategies, in which a platform company executes a sequence of
follow-on acquisitions that consolidate fragmented markets. These strategies account for a
substantial share of private equity deal activity (Bain&Company 2018; Bansraj et al. 2022;
Hammer et al. 2017) and have the opposite mechanical effect on concentration. Carve-outs,
divestments, and follow-on acquisitions therefore represent mirror-image ownership strate-
gies with opposing implications for industry concentration.” Whether ownership reallocation
under private equity increases overall consolidation depends on what would have occurred
in the absence of private equity ownership. Private equity firms may acquire companies that
would have consolidated regardless, or they may accelerate acquisition activity by leveraging
specialized expertise in deal execution. Empirical evidence indicates that acquisition rates
rise under private equity ownership (Bansraj 2022). These ownership decisions directly
reshape industry structure contemporaneously, but their ultimate effect on concentration
depends on how they interact with firm growth, entry, and subsequent ownership changes.

Private equity exits constitute an additional channel through which ownership realloca-
tion affects industry structure. Exits typically occur through strategic sales, initial public
offerings, or secondary buyouts. Within our framework, secondary buyouts preserve pri-
vate equity ownership, while strategic sales reallocate ownership to operating firms and
can mechanically increase concentration. Such reallocation may reflect efficiency-enhancing
transfers of corporate assets rather than pure consolidation (Maksimovic and Phillips 2001).
Private equity entry may therefore delay consolidation by acquiring targets that might oth-
erwise have been purchased by strategic incumbents, only for concentration to increase later
at exit. At the same time, reorganization and innovation under private equity ownership can

make firms more attractive acquisition targets (Bena and Li 2014). For example, buy-and-

" Assuming that the follow-ons, divestments, and carve-outs belong to the same industry of the platform
or of the selling company, but this is not necessarily true. Follow-ons are frequently related to the vertical
chain of the platform (Bansraj et al. 2022). Carve-outs outside the core industry of the selling company
could also increase competition when the division was before undermanaged. Our decomposition measure
is based on legal entity-industry classification and is less likely to pick up these effects if follow-ons continue
to publish financial statements and business units published separate statements before the carve-out



build strategies may further assemble firms into platforms that become viable targets for
strategic buyers, facilitating ownership outcomes that would not have materialized absent
private equity involvement.

Private equity ownership may also influence concentration indirectly through its effects
on entry, exit, and firm growth. Importantly, these competitive effects often depend on
institutional features and local market structure rather than ownership reallocation alone.
Evidence from care-intensive sectors shows that private equity acquisitions affect prices and
competitive outcomes through changes in local market structure and bargaining conditions
(Liu 2022; Gandhi et al. 2025; Bansraj and Xu 2024). Entry responds to profitability
and market structure and can dilute concentration even in highly concentrated markets
(Bresnahan and Reiss 1991). Private equity entry may signal favorable market conditions
and attract additional entry, while productivity improvements may simultaneously raise
effective entry barriers. Exit dynamics are similarly ambiguous: improved performance
under private equity ownership may reduce exit rates, while increased competitive pressure
or leverage may contribute to firm failure in some cases. Existing evidence suggests that
private equity ownership does not generally increase bankruptcy rates and may improve the
resolution of financial distress (Bernstein et al. 2016; Hotchkiss et al. 2021; Morris et al.
2025).8

Finally, private equity ownership can alter growth dynamics among incumbents. By
easing financing constraints and supporting operational improvements, private equity may
disproportionately increase the growth rates of its portfolio companies (Boucly et al. 2011).
Whether this leads to higher or lower concentration depends on firm size and on how com-
petitors respond. Faster growth of smaller firms reduces concentration, whereas growth con-
centrated among larger firms increases it. Competitors may also adjust their own growth
strategies in response to private equity activity through productivity improvements, expan-
sion, or innovation, further affecting market-share reallocation (Aghion et al. 2005). Growth
effects may additionally reflect market expansion rather than pure reallocation of market
shares (Hottman et al. 2016), implying that private equity—driven growth can coincide with
very different concentration dynamics across markets.”

Taken together, the framework highlights why isolating the effects of individual drivers

8These interactions unfold within a competitive environment shaped by regulation, financial conditions,
and market institutions, which are not exogenous to firm behavior (Gutiérrez and Philippon 2018).

9For example, consolidating smaller firms into more productive entities may intensify competition with
large incumbents, while buy-and-build strategies targeting already large firms may reinforce concentration.
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of concentration is inherently challenging. Ownership reallocation, firm growth, and entry
and exit operate simultaneously and can amplify or offset one another. In the context of
private equity, these interactions are particularly pronounced because ownership strategies
during the holding period, exit decisions, and growth responses by competitors unfold over
time and depend on initial market structure. As a result, the relationship between private
equity activity and industry concentration cannot be inferred from ownership changes alone.
Observed concentration reflects the realized outcome of interacting ownership, growth, and
entry processes, and how these interactions vary across ownership types, motivating an
empirical approach that separates channels and evaluates their joint contribution to industry

structure.

3 Data

We aim to analyze how private equity ownership may change industry structure and sub-
sequently affect mark-ups, productivity, and growth. We focus on the United Kingdom
(UK) for collecting company financials due to the UK’s stringent reporting requirements
for private companies.!® The UK represents the largest private equity deal market in Eu-
rope (second only to the US), and compared to other countries, private equity investments

constitute a larger fraction of the country’s GDP.!

3.1 Ownership structures

Our main source of data is Moody’s Bureau van Dijk (BvD), which provides financial state-
ments and detailed ownership information for legal entities. For each UK entity, we identify
its majority shareholder in each year and combine entities under common control into own-
ership structures. We then link these structures over time using continuity in ownership and
operating activity, allowing the legal organization or controlling owner to change without
mechanically treating the underlying business as entering or exiting. Appendix B describes

the construction and the transition rules in detail.

10Generally, all companies need to prepare an annual statement, but exceptions exist. In the UK, small
companies could prepare abbreviated accounts until 2016 and since then abridged accounts. To qualify as
a small company during our sample period, at least two out of three conditions should hold: (a) revenue
below £6.5 million, (b) total assets below £3.26 million, or (c) not more than 50 employees on average.
Hhttps:/ /www-ft-com.eur.idm.oclc.org/content /63b584b5-071b-4653-b91a-06ecff49c4al
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3.2 Industry classification

We classify companies based on their four-digit NACE codes.!? This classification is helpful
for identifying potential rivals in a product market, but the actual competition also depends
on the geographic boundaries of the market. For example, service industries such as elderly
care depend much more on local competitors, whereas the competition for the manufacturing
of goods such as concrete products (e.g., tiles or bricks) may go beyond a country’s borders.
We therefore identify tradable industries as those with either an above-median trade-to-
employment ratio or above-median total trade activity, following Mian and Sufi (2014),
where trade is the sum of imports and exports. The remaining industries are classified
as non-tradable.’> According to this classification, most of our tradable industries are in
manufacturing, wholesale trade, and retail trade, while non-tradables are in sectors like
accommodation and food, healthcare, and education. Overall, the classification corresponds
to what one would expect.

We will focus on non-tradable industries to limit the influence of foreign (global) com-
petition, and as a result our sample of domestic firms can be a good approximation of true
competition. We further exclude very small industries, namely those with fewer than 61
employees and those with less than $9.4 million in revenue in the cross-sectional average.

This roughly eliminates the smallest 5% industries in our sample.

3.3 Financial statements for ownership structures

We next construct financial statements at the ownership-structure-industry level. We re-
tain legal entities with positive operating revenue and a valid industry code. We prefer
unconsolidated accounts because they can be assigned to the reporting entity’s industry.

When only consolidated accounts are available, we subtract the statements of subsidiaries

12Results are robust to using a standard three- or four-digit NACE classification.

BTrade data comes from Eurostat. The literature has proposed two main ways to identify tradable
and non-tradable sectors. The first method identifies tradable industries as those that have high levels of
import and export. For example, Mian and Sufi (2014) calculate the ratio of trade relative to the number
of employees and the total trade of each industry. The estimate is relatively straightforward but requires
(detailed) industry-level trade data. Moreover, Hlatshwayo and Spence (2014) note that trade data may only
capture actual trades and not the share of the industry that is potentially tradable. The second method
looks at geographical concentration, either through a Herfindahl or Gini coefficient (Ellison and Glaeser
1997; Mian and Sufi 2014). Suppliers of non-tradable goods should be located everywhere there is demand,
and therefore the Herfindahl of such industries will be lower. Conversely, the geographical Herfindahl of
tradable industries tends to be higher, driven by economic benefits related to producing the goods at one
location (e.g., scale benefits, specialization, or access to resources).

12



observed within the same ownership chain to limit double counting.!* We then sum the
resulting entity-level statements within each annual ownership structure and four-digit in-
dustry. Entities under common control but operating in different industries therefore remain
separate market observations. Figure A.1 illustrates this procedure. In the remainder of the
paper, “firm” or “structure” refers to this ownership-structure-industry unit unless stated
otherwise.

The ownership data cover 16.5 million distinct legal entities and approximately 62.9
million legal-entity-year observations. Of these entities, 1.21 million report operating revenue
during our sample period. After requiring positive revenue in a given year and a valid four-
digit industry classification, 1.12 million distinct reporting entities enter the concentration
analysis. We group entities linked through common control into ownership structures, while
firms without a supported link to another entity remain standalone. This yields 4.18 million
ownership-structure-industry-year observations. Table A.1 describes the resulting ownership

structures using reporting entities and all legal entities, respectively.

3.4 Ownership types
3.4.1 Identifying ownership types

To identify private equity ownership, we collect completed majority-stake buyouts, secondary
buyouts, and follow-on acquisitions from Orbis M&A (formerly Zephyr) between 2003 and
2021. We let the transaction data start in 2003 to have one year of pre-deal financial and
ownership data available and map each transaction to the ownership structure containing
the target. A structure is classified as PE-owned from the buyout until an observed exit
or other change in control, and all reporting revenue within that structure is treated as
PE-owned. Follow-on acquisitions become part of the PE-owned structure when they are
integrated into the platform. We continue the classification through reorganizations of the
same underlying business, but do not allow detached legal entities to retain PE status

indefinitely. Appendix B provides the transaction hierarchy and succession rules.

14 An ownership chain consists of companies that are (indirectly) related through direct majority ownership
relations. To exemplify, consider Company A that has two subsidiaries, Company B and Company C.
Company B has one subsidiary, which is Company D. While Company C and Company D share the same
ownership structure, they do not share the same ownership chain. There are two chains in this example:
A-B-D and A-C. For the deconsolidation of A, we would subtract the unconsolidated statements of B, D,
and C. If B also reports consolidated statements, we would deconsolidate these first using the unconsolidated
statements of D, before we deconsolidate A using the deconsolidated statement of B and unconsolidated
statement of D.

13



We end or reset a period of PE ownership using transaction evidence that indicates
a change in control, including explicit private-equity exits, relevant management buyouts
or buy-ins, qualifying sales to non-PE acquirers, and initial public offerings, all collected
through Orbis M&A. If an annual structure identifier disappears without an identified closing
event, we carry the PE classification to its dominant observed successor structure. This
broader successor rule is our baseline because restructurings and newly incorporated holding
companies often change the annual identifier without ending PE control. This structure-level
approach prevents detached legal entities from carrying stale PE status indefinitely while
preserving the classification through verified reorganizations of the same reporting business.

Given that private equity firms on average hold their portfolio company four to five
years, we treat 2002-2006 as a run-up period before we begin the baseline decomposition
and outcome analyses. This allows several deal cohorts to accumulate and reduces the
influence of missing pre-2003 investments.

We identify listed ownership using Orbis IPO and delisting dates for the legal entities
within each ownership structure. If a structure is simultaneously listed and under PE con-
trol, we classify it as PE-owned so that the owner categories remain mutually exclusive.
Structures that are neither PE-owned nor listed form the non-listed non-PE category. Ap-

pendix B provides further details.

3.4.2 'Trends in ownership types

Figure 1 shows the average revenue market shares of PE-owned and listed structures. The
dotted segments before 2007 indicate the run-up period and the solid segments report the
main sample period. From 2007 onward, the unweighted listed share declines to just below
10%, while the PE-owned share rises to a similar level by 2021. Revenue weighting changes
their relative importance: listed structures account for close to one-fifth of activity near the
end of the sample, compared with just above 5% for PE-owned structures (Appendix Fig-
ure F.1). Non-listed non-PE structures nevertheless continue to account for the substantial

majority of activity.
[Figures 1 and 2 about here]

PE-owned firms are considerably more active in the market for corporate control than
their revenue share alone would suggest. Figure 2 shows that PE transactions account

for approximately 10-25% of all completed deals, with PE activity rising while listed-firm
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activity declines. Appendix Figures A.5 and A.6 place this activity in a broader context.
The revenue footprint of businesses currently or previously linked to PE transactions reaches
about 14% in the unweighted sample and 10% in the weighted sample by 2021. Over 2007
2021, the PE share of completed transactions rises from approximately 12% to 23%, while
follow-on acquisitions increase from about 3% to almost 18% as a percentage of the number
of non-PE M&A deals. Thus, the growing role of PE reflects both a larger economic footprint

and a disproportionately high rate of follow-on acquisition activity.

4 Industry concentration and decomposition

4.1 Industry concentration

Using our ownership structure-level financials, we can create measures for concentration.
We calculate the Herfindahl and concentration ratios using the largest 5 or 20 companies.*?

In Figure 3, we illustrate the unweighted revenue-based Herfindahl and concentration
ratios using the largest 5 and 20 companies in non-tradable industries. Looking at the
unweighted figures in panels A and B, we find that non-tradables mostly shows a flattish
deconsolidating trend over time before experiencing a mild increase at the end of our sample
period.

Overall, the trend in our sample is towards more fragmented markets based on un-

weighted Herfindahls'®
[Figure 3 about here]

Table 1 reports descriptive statistics for 2,970 non-tradable industry-year observations
between 2007 and 2021. The median industry generates $1.8 billion in revenue and accounts
for approximately 9,000 jobs, whereas the corresponding averages are $11.2 billion and 27,000

jobs. Similarly, the median industry contains 185 companies, compared with an average of

15 Appendix Figure A.2 compares our Herfindahl measure with the CMA series. We revenue-weight
industries using the aggregate industry-revenue benchmark and index both series to 2010. Although the
levels are not directly comparable because firm coverage and industry aggregation differ, reflecting greater
weight on larger firms on our sample, the two series exhibit a broadly similar pattern. concentration increases
until around 2010 and declines thereafter. We view the similarity as supportive evidence that we capture
the same underlying dynamics despite the differences in levels.

16See Figure A.3 in the Appendix for a descriptive illustration of concentration dynamics over five-year
horizons. Industries that are initially fragmented tend to experience increases in concentration, while initially
concentrated industries exhibit declining concentration, consistent with mean reversion in the Herfindahl
index. We also find a movement towards more concentrated markets based on the weighted Herfindahl.
Thus, while the average smaller industry has become more fragmented, the larger markets have actually
become more concentrated over time.
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512. Our sample therefore contains many relatively small industries alongside a limited
number of very large ones. Concentration is less skewed, although the mean Herfindahl of
1,783 remains above the median of 1,211 because some industries are highly concentrated.
The median concentration ratios for the five, eight, and twenty largest companies are slightly
higher than their respective means and show that leading firms account for a substantial
share of activity in the typical industry. Non-listed non-PE firms remain the dominant
owner type, with an average market share of 84.2%. Listed firms account for 10.0% of
industry revenue on average, compared with 5.8% for PE-owned firms. For both owner
types, the median market share is much lower than the mean, indicating that their activity

is concentrated in a subset of industries.

[Tables 1 about here]

4.2 Decomposition of the Herfindahl

A key feature of our approach is that concentration is measured at the level of ownership
structures rather than individual legal entities. An ownership structure groups all legal
entities under common control in a given year. We follow these structures consistently over
time as described in Section 3; Appendix B provides further details.

Let R, denote the revenue of ownership structure g in year t and let s, = R/ >, R

denote its market share. The Herfindahl index is

HHI, = i 2, (1)
g=1

The change in the Herfindahl between two years can reflect three distinct processes.
First, the same economic activity can be regrouped across owners through acquisitions,
divestitures, or other changes in control. Second, ownership structures can grow at different
rates, changing their relative market shares even when ownership and market participation
remain fixed. Third, the set of market participants can change through entry and exit. We

refer to these channels as ownership reallocation, growth, and net entry, respectively.
To illustrate the construction, take the observed market in £ —1 as the reference and con-
sider one possible ordering in which ownership changes are introduced first, growth second,
and net entry last. Let H® denote the observed Herfindahl in ¢t — 1. Let H°"® denote the

Herfindahl obtained by regrouping the same initial economic activity according to the own-
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ership observed in year ¢, without changing revenues or market participation. Let H©wnGr

additionally update revenues while retaining the same set of market participants. Entry and
exit sizes remain fixed until the final step. Finally, let H' denote the observed Herfindahl in
year t, after entering structures have been added and exiting structures removed. For this
ordering,

Hl . HO — (HOWH . HO) + (HOWn,Gr . HOWH) + (Hl . HOWn,Gr) ) (2>

Ownership reallocation Growth Net entry

The first comparison changes only ownership; the second changes revenues while holding
ownership and market participation fixed; and the third changes the set of market partici-
pants. Because market shares are recalculated after entrants are added and exiters removed,
net entry includes the associated rescaling of every surviving structure’s market share. En-
try will therefore generally reduce concentration and exit will generally increase it, although
neither sign is imposed.

The contribution assigned to a channel can depend on the order in which the three
changes are introduced. For example, introducing entry before growth changes the market
total used to calculate the growth contribution. We therefore repeat the calculation for
all six possible orderings of ownership, growth, and net entry and assign each channel
its average marginal contribution. This Shapley decomposition does not depend on an
arbitrarily selected ordering, and the three components reproduce the observed change in
the Herfindahl exactly. Within the net-entry channel, we subsequently separate entry from
exit by averaging the two possible orders in which entrants can be added and exiters removed.

Entry and exit are defined symmetrically at the ownership-structure level. A candidate
event requires the appearance or disappearance of an entire structure from observed market
activity. We use legal-entity ownership information to identify cases in which the underlying
activity continues under another structure; these cases are assigned to ownership reallocation
and growth rather than mechanically treated as entry or exit. Changes involving only part
of a continuing structure are treated in the same way. We do not impute revenue when an
entity does not report, but its ownership information can still reveal whether its observed
activity changed owner.

Finally, we attribute each of the three channels to private equity-owned, listed, and non-
listed non-PE structures. Changing the ownership, revenue, or participation of one owner

type can alter the market shares of the others. We therefore repeat the same averaging
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principle across all possible sequences in which the three owner types can contribute to
each channel. The owner-specific components add exactly to their corresponding aggregate
channel. Appendix C provides the formal equations, weights, entry—exit split, and owner-
type attribution. Appendix D presents an application to the fitness sector.

When presenting the results in the next section, we multiply the index and every de-
composition component by 10,000 so that reported values are expressed in conventional

Herfindahl points.

4.2.1 Statistics and trends of decomposition components

Table 2 reports the decomposition of concentration changes by channel and owner type.
Panel A presents annual industry-year contributions. Average yearly changes in the Herfind-
ahl are modest relative to their dispersion across industries and time. Ownership reallocation
raises concentration on average for PE-owned and listed firms, whereas ownership changes
attributed to non-listed firms reduce it. A negative ownership contribution can arise, for
example, when assets are divested from a larger ownership structure to a smaller or stand-
alone firm. Growth among PE-owned firms has little average effect on concentration, while
growth among listed and especially non-listed firms is concentration-reducing. This indi-
cates that, within these groups, smaller structures tend to gain market share relative to
larger ones, or that larger structures contract. The owner-specific net-entry contributions
largely offset one another. The residual is zero up to numerical precision, confirming that

the components form an exact accounting identity.
[Table 2 about here]

Panel B aggregates the components within markets over 2007-2021. Concentration de-
clines by about 241 HHI points on average, despite positive ownership contributions of 77
points from PE-owned firms and 70 points from listed firms. This ownership-driven consol-
idation is more than offset by the growth contributions of listed and non-listed firms and
by negative non-listed ownership and net-entry contributions. The total PE contribution is
therefore positive, the total listed contribution is close to zero, and non-listed firms account
for most cumulative deconsolidation. The central pattern is not an absence of consolida-
tion, but the coexistence of a concentration-increasing market for corporate control and
concentration-reducing firm dynamics elsewhere in the industry.

The aggregate signs do not, however, establish whether these offsetting contributions
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occur within the same markets. We therefore focus on markets with a positive cumulative
PE ownership contribution. By 2021, 61.5% of these markets have at least one opposing
growth or net-entry contribution, and in 59.4% the positive PE ownership contribution is
fully or more than fully offset. In magnitude, these opposing contributions absorb 73.2% of
the gross positive PE ownership contribution. The pattern is similar when we condition on a
positive total PE contribution: 61.3% of markets contain an opposing component and 53.8%
are fully or more than fully offset. The central offset therefore occurs within many of the
markets in which PE contributes to consolidation, rather than arising only from cancellation
across unrelated industries.

Figure A.4 places these changes in the context of the distribution of concentration across
industries. Panel A reports the distribution of Herfindahl levels, while Panel B shows the
distribution of cumulative changes over the sample period. The average cumulative decline
of approximately 240 Herfindahl points is modest relative to the differences in concentration
levels across industries, but remains meaningful compared with the median Herfindahl in our
sample. More importantly, the wide distribution in Panel B shows that the modest average
decline conceals substantial consolidation and deconsolidation in individual industries. The
net change in concentration therefore provides an incomplete picture of the underlying
reallocation.

Table 3 places these contributions on a common absolute-magnitude scale. For each year,
the denominator is the sum of the absolute aggregate owner or channel contributions, rather
than the absolute observed HHI change. Over 20072021, non-listed firms account for 66%
of the absolute owner contributions and reduce concentration on average; PE-owned and
listed firms account for 19% and 15%, respectively, and raise it. By source, growth accounts
for 69% of absolute contributions and is concentration-reducing, ownership accounts for
28% and is concentration-increasing, and net entry accounts for 3% and is slightly positive.
PE-owned and listed firms therefore play a larger role in concentration-increasing ownership
reallocation than their market shares alone would suggest, but growth remains the largest

source of the average long-run movement.
[Table 3 about here]

Figure 4 presents the cumulative decomposition by source. The two-channel figure com-
bines growth and net entry into firm dynamics and shows the main offset directly: ownership

reallocation raises concentration, while firm dynamics reduce it by a larger amount. The
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three-channel figure shows that growth supplies most of this countervailing force; net entry
is smaller in the aggregate. The modest decline in the observed Herfindahl therefore masks
two large movements in opposite directions. The vertical line marks the beginning of the
2007 main sample period.

Figure 5 aggregates the three channels by owner type. PE makes a positive cumulative
contribution, whereas the total listed contribution is close to zero because concentration-
reducing listed growth offsets positive listed ownership and net entry. Non-listed non-PE
firms make a large negative contribution. PE-owned and listed firms therefore look similar
within ownership reallocation, but not after growth and net entry are included.

Figure 6 shows the same distinction directly. PE and listed firms both make very similar
positive ownership contributions. Listed and non-listed growth reduce concentration, with
the non-listed contribution largest in magnitude, while PE growth is comparatively small
and moves around zero. Net-entry effects are smaller overall, but positive listed entry /exit

contributions are offset by negative non-listed contributions.
[Figures 4-6 about here]

Table 4 shows that the aggregate owner pattern is not uniform across sectors. In Panel A,
the total PE contribution is positive in nine of the ten sectors and is particularly prominent
in accommodation, transport, and education; finance is the exception. Listed contributions
are more sector dependent and are sizeable but concentration-reducing in other services,
recreation, and utilities. Non-listed firms account for most deconsolidation in education,
finance, health, information, and utilities. PE and listed firms therefore make similar pos-
itive contributions on average, but they do not consolidate the same sectors to the same
degree. PE is especially important in several service markets in which acquisitions can
combine meaningful shares, whereas listed firms play a larger and more variable role across
professional services, recreation, and utilities.

Panel B shows why the net sector changes can differ. Ownership is the dominant pos-
itive source in accommodation, while growth is the main concentration-reducing source in
utilities and is important in other services and transport. Net entry is the largest source
in several sectors, including education, finance, health, and information, although its sign
differs across them. These sectoral results clarify why net entry can be small after aggrega-
tion but important within particular markets: positive and negative participation changes

cancel across sectors. Within each panel, the signed components reconcile to the sector’s
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mean cumulative HHI change.
[Table 4 about here]

Table 5 relates the cumulative decomposition components to initial market character-
istics.!” PE ownership consolidation is substantially larger in small than in large markets
(135 versus 19 HHI points) and in initially concentrated rather than fragmented markets
(141 versus 13). Listed ownership shows the opposite size pattern, with a significantly larger
contribution in large markets (121 versus 20), and is also larger in financially constrained
industries. These estimates show that PE and listed ownership consolidation need not oc-
cur in the same types of markets even though their aggregate ownership contributions are
similar.

The PE pattern is consistent with acquisition strategies that combine firms representing
meaningful shares of relatively small markets. Part of this pattern reflects the mechanics of
concentration: a transaction of a given absolute size produces a larger HHI contribution in
a smaller market, while reallocating activity among firms with larger initial market shares
produces a larger contribution in a concentrated market. Yet the small-market pattern is not
common to all ownership types. Listed firms instead make larger ownership contributions
in large markets, while non-listed firms do not display the same systematic differences.
The estimates therefore indicate that PE-related ownership changes have particularly large
concentration consequences in small and initially concentrated markets, rather than showing
that PE acquisitions are necessarily more frequent there. Listed consolidation appears to
follow a different model, consistent with larger strategic acquisitions in sectors where scale
and access to external finance are important.

The growth channel accounts for much of the variation in total concentration. Non-
listed growth is strongly negative in initially concentrated industries but positive in frag-
mented industries, a statistically significant difference of 841 HHI points. This pattern is
consistent with market-share convergence: smaller firms gain relative to dominant firms in
concentrated markets, while successful firms can pull away from competitors in fragmented
markets. Listed growth is negative in low-growth industries but positive in high-growth
industries. Lastly, non-listed net entry is substantially more negative in financially un-
constrained industries. Overall, initial market structure is related to both which owners

consolidate and whether growth and net entry offset that consolidation.

I"Figure A.7 shows how the size of the decomposition component is related to initial industry concentration
and size by ownership type and concentration source.
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[Table 5 about here]
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5 Regression framework

5.1 Industry specification

To examine how consolidation dynamics relate to industry outcomes, we estimate a long-

difference specification over 2007-2021 at the four-digit industry level:

AY;=a+ > (B On+ BY G + By Naw) + X0 + 5, (3)
keK

where K = {PE, L, NL}. The dependent variable, AY; = Y] 2091 —Y; 2007, is the long change in
an industry outcome. We examine markups, total factor productivity (TFP), both measured
following De Loecker et al. (2020), as well as the labor-cost share, and the intermediate-input
cost share.'® The regressors O;,, Gy, and Ny, are the cumulative ownership, growth, and
net-entry HHI contributions of our three ownership types k& € {PE,L,NL} over the same
period. The vector X; contains initial concentration, size, financing constraints, markups,
and productivity, together with realized industry growth as control variables. Finally, ¢; is
the error term.

We estimate the regressions using the decomposition components in raw HHI points.
Interpreting a channel’s economic importance requires distinguishing two quantities. First,
the estimated coefficient indicates whether a larger contribution from that channel is pos-
itively or negatively associated with the industry outcome. Second, the channel’s average
cumulative HHI contribution may itself be positive or negative. To combine these two dimen-
sions, the tables multiply each coefficient by the signed sample mean of the corresponding
component. The resulting value is the predicted change in the outcome associated with
the average contribution actually made by that owner or channel over the sample period.
Its sign therefore reflects both the direction of the estimated association and whether that
component raises or lowers concentration on average.

The regressions describe conditional associations rather than causal effects. Ownership
reallocation, growth, entry, and industry outcomes are jointly determined, and private equity
may select industries based on expected changes in growth, profitability, or market structure.
We therefore do not interpret the coefficients as the causal effect of consolidation on markups

or productivity.

18See Barkai (2020) for related evidence on declining labor and capital shares and their interpretation
in terms of rising markups and rents. Our measurement follows De Loecker et al. (2020) and allows us to
relate these outcomes to ownership and reallocation dynamics at the industry level.
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6 Results

6.1 Concentration drivers and industry outcomes

We begin by examining how consolidation dynamics relate to long-run industry outcomes.
Because the net change in the Herfindahl captures only part of the underlying process, we
relate the separate ownership-, growth-, and net-entry-driven contributions of each owner-
ship type to changes in markups, total factor productivity, and input cost shares between
2007 and 2021. The regressions use components measured in raw HHI points. To facilitate
economic interpretation, the tables report each estimated coefficient multiplied by the signed
average contribution of the corresponding component.

Table 6 shows no statistically significant association between any of the three ownership
contributions and long-run markup changes. The markup results instead arise within firm
dynamics and differ by owner. An average PE growth contribution is associated with a
small decline in markups, whereas the average listed and non-listed growth contributions
are associated with increases. Net entry shows a similar contrast: the listed contribution
is associated with lower markups, while the non-listed contribution is associated with a
sizeable increase.

The non-listed growth result shows why concentration and markups need not move
together. Non-listed growth reduces concentration on average, generally because smaller
ownership structures gain market share relative to larger ones, yet this reallocation is asso-
ciated with a higher industry markup. This does not imply that the growing non-listed firms
themselves charge higher markups. Our markup outcome is the revenue-weighted average
across all firms in the industry. It can rise because firms with higher markups gain revenue
weight, because markups change within firms under any ownership type, or because par-
ticular industry conditions simultaneously support the growth of smaller firms and higher
markups. The result nevertheless shows that deconcentration through relative firm growth
need not coincide with a decline in the average price-cost wedge.

The productivity results help distinguish this pattern from a simple efficiency interpre-
tation. Non-listed growth is associated with higher markups but no detectable change in
TFP, while non-listed net entry is associated with higher markups and lower TFP. These
markup increases are therefore not accompanied by measurable improvements in produc-
tive efficiency. Conversely, listed net entry is associated with lower markups and weakly

higher TFP. The cost-share estimates are more mixed and provide no single mechanism
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across owners. In particular, the higher labor share associated with non-listed activity does
not support a simple interpretation in which higher markups uniformly redistribute income

away from workers.
[Table 6 about here]

Table 7 summarizes the same evidence by owner and channel. Panel A shows that the
total PE and listed contributions are not significantly associated with markup changes,
whereas the total non-listed contribution is positive and statistically significant and is also
associated with a higher labor cost share. The total PE and listed contributions are nega-
tively associated with TFP, although through different underlying components: PE through
ownership reallocation and listed firms primarily through growth.

Panel B shows that ownership reallocation is not associated with higher markups, while
the growth and net-entry channels are. Ownership is instead associated with lower TFP.
Net entry is therefore small in the aggregate concentration trend but not economically irrel-
evant: entry and exit vary considerably across industries, and that cross-sectional variation
is associated with both higher markups and a higher labor share. Together, Tables 6 and 7
point away from a uniform PE or listed markup effect. The strongest markup associations
arise from changes in the relative scale and participation of non-listed firms, while ownership

consolidation is more closely related to productivity than to markups.
[Table 7 about here]

Overall, the results provide little evidence that ownership-driven consolidation itself is
systematically associated with higher markups. Instead, the strongest relationships arise
through growth, entry, and exit, particularly among non-listed firms. Importantly, the
same channel can have different outcome associations depending on the owner behind it.
The contrasting listed and non-listed net-entry results also suggest that entry and exit are
economically relevant margins of industry adjustment, despite their relatively small average

contribution to changes in concentration.

6.2 Markup changes by industry types

The importance of growth raises the question of which owners are able to expand, particu-
larly in industries where access to external finance is limited. Similarly, the role of net entry
may depend on the cost of entering or leaving a market. We therefore examine whether

the relationships vary with initial industry growth, concentration, size, fixed-asset intensity,
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and financial constraints. These characteristics are particularly relevant for PE because its
contribution to industry restructuring operates predominantly through ownership realloca-
tion. PE investors’ access to capital and expertise in executing acquisitions may allow them
to reshape industries differently where organic expansion or entry is constrained (Boucly
et al. 2011; Cohn et al. 2022; Bansraj 2022). The splits therefore test whether the associ-
ation between PE-driven restructuring and markups is concentrated in particular industry
environments.

We next ask whether these associations differ across initial industry conditions. Table 8
splits industries by initial concentration, size, growth, fixed-asset intensity, and financing
constraints. Panel A shows a stable difference across owner types: the PE total is negatively
associated with markup changes in each below-median group, whereas the non-listed non-
PE total is positively associated with markups. However, the corresponding high-minus-low
differences are statistically insignificant. The evidence therefore supports a difference across
owner types more clearly than heterogeneity across industry characteristics.

Panel B shows how these differences appear at the channel level. The most persistent
result appears in net-entry. Its association with markups is positive and significant in every
below-median group, and none of the high-minus-low differences is significant. Ownership
contributions are negatively associated with markups in small, capital-light, and less finan-
cially constrained industries, while growth contributions are positive in low-growth and less
financially constrained industries. Only ownership in more financially constraint industries
is statistically significant and related to relatively more positive mark ups than in less fi-
nancially constraint markets. The main heterogeneity is therefore across ownership types

and decomposition channels, rather than between high- and low-characteristic industries.

[Table 8 about here]

6.3 Company-level outcomes

We next examine whether consolidation dynamics are reflected in company-level outcomes.
This comparison is useful because an industry markup can change through within-firm ad-
justment or through reallocation of revenue toward firms with different markups. We esti-
mate firm-level regressions relating annual changes in firm outcomes to cumulative industry-
level consolidation components, controlling for initial firm characteristics, industry fixed

effects, and year fixed effects. We report linear combinations that aggregate effects by
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ownership type and consolidation channel.

Table 9 shows that most owner-level combinations are small and statistically insignifi-
cant. The listed total is weakly associated with higher TFP, while the non-listed total is
weakly associated with a lower labor cost share. By channel, total ownership reallocation is
associated with a small increase in firm-level markups, but no individual owner total has a
significant markup association. Growth and net entry are not significantly associated with
the displayed company outcomes. The strong industry-level associations therefore do not
appear as uniform changes within firms. They are more consistent with reallocation across
firms and industries, or with heterogeneous firm responses that average out at the company

level.

[Table 9 about here]

7 Robustness and further analyses

7.1 Industry definition

In the main analysis, we classify companies based on their four-digit NACE codes. In a
robustness test, we make three adjustments. First, we allocate companies to a single industry
during the sample period based on the industry code that is most frequently observed within
a company.’’ Second, we notice that some four-digit industry codes only reflect a two- or
three-digit classification (the codes have either one or two trailing zeroes), while others only
describe general activities (7010, 7022, and 8299), even though subsidiaries that mainly
generate the revenue do have a more specific code. If Orbis updates the codes in later years
to better reflect the business activities, we reclassify these general codes to the more specific
ones for individual companies. Third, to better reflect competition, we combine industries if
either a high proportion of companies (a) has the same secondary industry code or (b) switch

between two industry codes based on their original classification.?’ Results are robust.

YCompanies may change industry codes, for example, when the revenue of their secondary activity
becomes larger than their primary activity or when the company actually changes its business. It may
also be that the Orbis database updates the code from a broad definition to a narrower one based on new
information. The aggregate industry sales are affected by companies changing industry codes, which may
lead to jumps in the competition measures that do not reflect actual changes in competition. Therefore, we
allocate companies to a single industry.

20We use a 30% threshold both ways. That is, at least 30% of the secondary codes of companies in
industry A should refer to industry B, and vice versa. Then we combine industry A and B. We use a similar
threshold for companies changing between two (or more) industry codes.
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7.2 Sector variation

We document substantial variation in concentration trends and decomposition components
across sectors. Appendix E reports the full sector-level figures. Healthcare and education
deconcentrate over the sample period, whereas Transport becomes more concentrated. The
decomposition shows that these differences cannot be summarized as stronger or weaker
ownership consolidation alone. In healthcare, positive ownership reallocation is more than
offset by concentration-reducing growth and especially net entry. In transport, ownership,
growth, and net entry are all positive near the end of the sample and therefore reinforce
one another. Sectoral changes in observed concentration consequently depend on whether

ownership reallocation is offset or complemented by firm dynamics.

7.3 Industry growth rates

Bernstein et al. (2016) show that private equity activity is positively related to industry
growth rates. Private equity firms need to grow their portfolio companies (Gompers et al.
2016) and acquisitions may be particularly important when organic growth opportunities
are limited. We extend this research by linking our measures of consolidation drivers to
these growth rates.

Table A.2 extends the industry analysis to profitability, employment, and revenue growth.
The estimates do not show a general positive relation between ownership-driven concentra-
tion and industry expansion. Instead, the clearer associations appear within the growth
channel: listed growth contributions are associated with lower profitability and revenue
growth, while the PE growth contribution is associated with lower employment growth.
The economically scaled combinations in Appendix Table A.3 similarly show that the total
listed contribution is associated with lower employment and revenue growth, and that the
aggregate growth channel is associated with lower profitability and revenue growth.

The corresponding firm-level combinations in Table A.4 are much smaller. The total
PE contribution is weakly associated with employment growth, while the non-listed total
and the aggregate growth channel are associated with higher firm revenue growth. These
results again suggest that the industry-level relationships reflect reallocation across firms and
industries rather than a uniform response within all firms exposed to a given concentration

channel.
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7.4 Concentration ratios

We repeat the decomposition using the eight- and twenty-firm concentration ratios. The
ownership structures are reranked in every year, so the set of firms included in CR8 and
CR20 is allowed to change over time. Appendix Figure A.8 shows the same broad pattern
as the Herfindahl results. By the end of the sample, ownership reallocation raises both
concentration ratios, whereas growth and net entry reduce them. The total contributions of
PE-owned and listed firms are positive, while the contribution of non-listed non-PE firms is
negative. The main findings therefore do not depend on squaring market shares or on the

Herfindahl’s sensitivity to the full market-share distribution.

7.5 Weighted industry outcomes

Our main analysis gives equal weight to each industry. Appendix Tables F.1 and F.2 in-
stead weight industries by operating revenue, placing greater emphasis on economically large
industries. Ownership reallocation remains concentration-increasing. Growth is strongly
concentration-reducing, whereas net entry is concentration-increasing and offsets much of
this decline. Because revenue weighting places greater emphasis on economically large in-
dustries, this pattern suggests that exits have greater concentration consequences than entry
in larger markets. This need not reflect more exits in number: it may instead arise because
exiting structures hold larger market shares, while entrants enter at comparatively small
scale.

The weighted outcome regressions sharpen the role of entry and exit. Net entry remains
positively associated with markup changes, while the total PE and listed contributions are
not. The total PE contribution is negatively associated with changes in TFP, and the
listed estimate has the same sign but statistically insignificant. These estimates provide no
evidence that ownership consolidation by PE is accompanied by industry-level productivity
gains in larger industries. They also show that the unweighted findings are not driven solely

by giving small industries the same weight as large ones.

7.6 Tradable sectors

As an additional robustness check, we extend the analysis to tradable sectors, even though
domestic consolidation is likely to be less informative in these markets. In tradables, com-

petitive conditions are shaped not only by domestic industry structure but also by for-
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eign competition, export opportunities, and global value chains. As a result, domestic
ownership- and growth-driven consolidation may reflect broader international trends rather
than changes in effective market power. The tradables analysis therefore serves primarily
as a check on whether our main patterns are specific to the non-tradable setting, where
domestic concentration is more directly linked to competitive outcomes.

Figures G.1-G.4 show that the broad decomposition remains visible in tradable indus-
tries: ownership reallocation raises concentration, growth reduces it, and net entry offsets
part of that decline. The owner-level totals are smaller and less stable than in non-tradables,
consistent with domestic concentration being a less complete measure of competitive condi-
tions when firms also face foreign competition.

Table G.1 provides little evidence that PE or listed contributions are associated with
higher markups. At the channel level, ownership is weakly associated with higher markups
and TFP, while net entry is associated with lower markups. Total PE and aggregate own-
ership contributions are associated with lower, rather than higher, employment and revenue
growth. The tradable results therefore do not support a general expansion interpretation.
More cautiously, they show that the non-tradable markup findings are not mechanically
reproduced in sectors where domestic market shares provide a less complete description of

competition.
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8 Conclusion

This paper studies how industry concentration evolves through ownership reallocation, firm
growth, and entry and exit, with a particular focus on private equity. Using comprehensive
ownership and financial data on public and private firms in the United Kingdom over 2002—
2021, we decompose changes in the Herfindahl index into ownership-driven consolidation,
differential growth, and net entry. Ownership reallocation raises concentration on average,
while differential growth reduces it by a larger amount and net entry is small in the aggregate.
As a result, average concentration declines modestly despite substantial activity in the
market for corporate control. These patterns show that observed concentration can mask
large and offsetting changes in ownership and firm dynamics.

Owner identity matters within this decomposition. PE-owned and listed structures make
similarly positive contributions to ownership-driven consolidation, even though PE has a
smaller market footprint. Their total contributions differ because listed growth reduces
concentration, while the PE growth contribution is comparatively small. Non-listed non-PE
firms provide the main countervailing force through relative growth. These findings place PE
within the broader market for corporate control: its ownership contribution is economically
important, but the resulting change in industry concentration also depends on how other
firms grow, enter, and exit.

Our paper makes three key contributions. The first contribution is to provide a unified,
channel-based framework for understanding changes in industry concentration. Existing
work emphasizes either mergers and acquisitions, firm growth, or entry as the primary driver
of concentration. By separating these channels within a common framework, we show that
they need not move in the same direction and that focusing on any one channel in isolation
can be misleading. In particular, ownership-driven consolidation frequently coincides with
growth dynamics that work in the opposite direction, clarifying why concentration trends
may appear modest even during periods of substantial ownership reallocation.

The second contribution is to highlight the role of private equity in shaping industry
structure through the market for corporate control. As private equity has grown in scale
and expanded its buyout strategies, its influence on ownership reallocation within industries
has become increasingly important. Private equity-owned firms indeed contribute systemat-
ically to ownership-driven consolidation and exhibit a pattern similar to listed firms within

this channel. This similarity is informative: private equity operates as an important consoli-
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dating owner alongside public firms rather than as a marginal participant. At the same time,
the overall concentration change reflects the contributions of other owners and channels, par-
ticularly growth among non-listed firms. The implications of private equity ownership must
therefore be interpreted in the context of broader firm dynamics within the industry.

Our third contribution is to relate these consolidation channels to measures of market
power and firm performance. The industry-outcome results provide little evidence that
ownership-driven consolidation is systematically associated with higher markups. Markup
changes are instead more closely related to growth and net entry, particularly among non-
listed firms, showing that industry outcomes depend on how ownership changes interact
with reallocation elsewhere in the market. The productivity results offer no corresponding
evidence of efficiency gains. Overall, the results do not support a simple account in which
ownership consolidation either raises markups or generates broad industry-level productivity
gains.

Several avenues for future research follow naturally from our findings. First, extend-
ing the analysis to a broader European or global setting would allow researchers to exploit
cross-country variation in merger regulation, financial development, and market institutions
to better understand how ownership-driven consolidation interacts with growth and entry
across comparable industries. Second, future work could investigate the mechanisms under-
lying the observed interactions between ownership reallocation and firm dynamics, including
competitive responses by incumbents and entrants that operate through growth, entry, and
exit decisions; more evidence is needed on how strategic responses, information frictions,
and financing conditions mediate these effects in the context of private equity investments.
Third, linking the consolidation components to consumer- and worker-level outcomes—such
as prices, service quality, wages, and employment—would help quantify when changes in
ownership and market structure translate into first-order welfare effects, especially in sec-
tors where quality is difficult to observe and externalities are salient. Finally, applying the
decomposition framework within specific sectors could discipline and interpret sector-focused
studies by clarifying when ownership consolidation is more likely to translate into persistent

changes in market structure.
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9 Figures

Figure 1: Private equity and listed market shares over time

This figure plots the unweighted average industry market shares of PE-owned and listed structures
between 2003 and 2021. The orange line represents PE-owned structures and the blue dashed line
represents listed structures. Dotted line segments indicate the pre-2007 run-up period and solid
segments indicate the 2007-2021 main sample period. The vertical line marks 2007. The sample
includes non-tradable industries classified by four-digit NACE codes.
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Figure 2: Deal activity by owner type

The stacked bars report annual numbers of completed M&A deals by PE, listed, and non-listed
non-PE acquirers between 2003 and 2021. The yellow line reports PE deals as a percentage of all
deals, and the red dashed line reports listed deals as a percentage of all deals; both percentages use
the right axis. The sample contains transactions linked to non-tradable four-digit NACE industries.
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Figure 3: Herfindahl and concentration ratios in non-tradable industries

Panel A plots the unweighted mean Herfindahl index and Panel B plots the unweighted mean con-
centration ratios for the five and twenty largest ownership-industry structures ranked by operating
revenue. The sample covers 2002-2021 and industries are classified by four-digit NACE codes.
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Figure 4: Cumulative decomposition of industry concentration by channel
Panel A presents the two-channel decomposition, combining growth and net entry as firm dynamics.
Panel B separates ownership, growth, and net entry. All series are unweighted means of cumulative
HHI contributions across non-tradable four-digit NACE industries. The vertical line marks the
beginning of the 2007 main sample period.
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Figure 5: Cumulative decomposition of concentration changes by ownership
type

This figure plots the unweighted cumulative HHI contributions of PE-owned, listed, and non-
listed non-PE structures. Each owner series sums its ownership-, growth-, and net-entry-driven
components. Positive values increase concentration and negative values reduce it. The sample
includes non-tradable industries classified by four-digit NACE codes.
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Figure 6: Cumulative decomposition by ownership type and source

This figure decomposes unweighted cumulative HHI changes by source and owner type. Panel A
reports ownership-driven contributions, Panel B growth-driven contributions, and Panel C net-
entry-driven contributions. Within each panel, the orange line represents PE-owned structures,
the blue dashed line listed structures, and the green dash-dotted line non-listed non-PE structures.
Positive values increase concentration and negative values reduce it. The sample includes non-
tradable industries classified by four-digit NACE codes.
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10 Tables

Table 1: Industry characteristics

This table reports descriptive statistics for non-tradable four-digit NACE industry-year observa-
tions between 2007 and 2021. Industry size is measured by operating revenue, employment, and the
number of ownership-structure—industry observations. Concentration measures are the Herfindahl
index and the revenue shares of the five, eight, and twenty largest units. The final rows report
the revenue market shares of PE-owned, listed, and non-listed non-PE structures. Industries are
classified according to four-digit NACE codes.

N Median Mean Std. Dev. Min Max

Size characteristics

Market size (bln) 2,970 1.801 11.244 28.691 0.00 325.54
Number of employees (thousands) 2,970 9 27 48 0 366
Number of companies 2,970 185 512 932 7 10,658
Concentration

Herfindahl 2,970 1,210.6  1,783.0 1,834.2 21.0 9,917.6
Concentration ratio 5 (% 2,970 62.3 60.5 242 55  100.0
Concentration ratio 8 (% 2,970 72.5 68.7 23.5 7.7 100.0
Concentration ratio 20 (%) 2,970 87.6 81.7 19.5 134  100.0
Market share

PE market share (%) 2,970 1.2 5.8 11.5 0.0 88.4
Listed market share (%) 2,970 2.3 10.0 174 0.0 99.8
Non-listed non-PE market share (%) 2,970 91.8 84.2 201 0.2 100.0
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Table 2: Decomposition of changes in industry concentration

This table reports the exact decomposition of HHI changes into ownership-, growth-, and net-
entry-driven contributions for PE-owned, listed, and non-listed non-PE structures. Panel A reports
annual industry-year changes and Panel B cumulative 2007-2021 changes by market. The owner-
by-channel components sum to the observed HHI change. The sample includes non-tradable four-
digit NACE industries.

Median Mean Std. Dev. Min Max
Panel A: Yearly changes, 2,970 observations

Change in Herfindahl -3.32 -9.94 797.88 -8,187 8,305
Ownership—PE 0.00 5.28 73.89 -944 2,245
Ownership—Listed 0.00 5.01 56.81 -503 1,277
Ownership—Non-listed 0.00 -2.98 179.90 -2,386 3,352
Growth—PE 0.00 0.06 142.86 -2,280 5,036
Growth—Listed 0.00 -4.26 385.30 -8,148 8,121
Growth—Non-listed -4.03 -13.70 540.09 -4,922 4,996
Net-entry—PE 0.00 0.60 12.39 -117 433
Net-entry—Listed 0.00 3.97 114.65 -635 3,854
Net-entry—Non-listed 0.72 -3.91 363.50 -7,221 8,364

Panel B: Cumulative 2007-2021 changes, 198 markets
Change in Herfindahl -158.75 -241.08 1,646.92 -6,032 7,584

Ownership—PE 0.23 77.32 458.41 -137 5,641
Ownership—Listed 0.10 70.40 249.06 -195 2,150
Ownership—Non-listed -0.97  -38.51 524.00 -5,031 1,614
Growth—PE 0.00 15.15 526.83 -1,669 6,175
Growth—Listed 0.00 -123.50 745.66 -5,967 2,002
Growth—Non-listed -137.13  -241.54 1,385.53 -7,213 4,414
Net-entry—PE 0.00 9.00 53.92 -117 496
Net-entry—Listed 0.00 54.84 415.12 -609 3,639
Net-entry—Non-listed 7.22  -64.23 1,166.93 -5,332 7,889
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Table 3: Yearly decomposition of aggregate concentration contributions

For each year, Panel A aggregates the HHI contributions by owner type and Panel B by source. A
component’s percentage is 100 times the absolute value of its aggregate contribution divided by the
sum of the absolute aggregate contributions within the panel. The percentage is therefore not a
share of the absolute observed HHI change. A superscript “~” indicates that the signed aggregate
contribution reduced concentration. “Sum absolute contributions” reports the denominator in HHI
points and “Mean HHI change” reports the signed mean change. The final row reports the mean
annual contribution over 2007-2021.

Panel A: By Ownership Type

Y. Private Listed Non-listed Sum absolute Mean HHI
ear Equity 1ste Non-PE contributions change
2007 11% ~ 59% 30% 117 92
2008 12% ~ 5% 82% ~ 42 -38
2009 19% ~ 35% 47% ~ 36 -11
2010 1%~ 30% ~ 70% ~ 165 -165
2011 28% 27% 46% ~ 105 9
2012 17% 23% 60% 137 137
2013 19% 11% ~ 70% 88 69
2014 14% 4%~ 82% ~ 140 -101
2015 1%~ 22% 7%~ 99 -56
2016 0% 62% ~ 38% 86 -20
2017 16% ~ 40% ~ 44% ~ 20 -20
2018 3% 30% 68% ~ 114 -40
2019 17% 8% 5% 61 61
2020 5% ~ 18% 78% ~ 41 -27
2021 24% 20% ~ 56% ~ 76 -40
2007-2021 19% 15% 66% ~ 31 -10
Panel B: By Source
Year Ownership Growth Net Sum ?bso-l ute  Mean HHI
entry contributions change

2007 0% 88% 11% 92 92
2008 8% 1%~ 21% 89 -38
2009 44% 31% ~ 25% ~ 96 -11
2010 20% ~ 4% ~ 6% ~ 165 -165
2011 47% ~ 34% 19% 172 9
2012 64% 18% 19% ~ 219 137
2013 14% ~ 50% 36% 96 69
2014 3%~ 65% ~ 32% ~ 101 -101
2015 14% 7%~ 9% ~ 78 -56
2016 1% 64% ~ 35% 70 -20
2017 3% 73% ~ 24% ~ 21 -20
2018 69% ~ 9% ~ 22% 72 -40
2019 43% 22% ~ 35% 109 61
2020 27% 64% ~ 9% ~ 59 =27
2021 28% 29% ~ 43% ~ 91 -40
2007-2021 28% 69% ~ 3% 26 -10
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Table 4: Sectoral decomposition of aggregate concentration contributions

This table aggregates cumulative 2007-2021 HHI contributions within each sector. Panel A reports
owner-type contributions and Panel B source contributions. A component’s percentage is 100
times the absolute value of its aggregate sector contribution divided by the sum of the absolute
aggregate contributions within that panel and sector. A superscript “~” indicates a negative
signed contribution. The final columns report the denominator and the signed mean cumulative
HHI change.

Panel A: By Ownership Type

Sector Private Listed Non-listed Sum absolute Mean sample
Equity Non-PE contributions = HHI change
Prof. Services 11% 49% 40% 243 243
Other Services 11% 48% ~ 41% 581 28
Transport 34% 32% 34% ~ 697 222
Accommodation 46% 10% ~ 44% 371 299
Education 30% 5%~ 64% ~ 2,056 -808
Recreation 6% 50% ~ 45% 612 4
Finance 14% ~ 16% 70% ~ 481 -329
Health 20% 6% 74% ~ 1,290 -622
Information 17% 30% 53% 1,384 -76
Utilities 6% 54% ~ 40% ~ 1,503 -1,329

Panel B: By Source

. Net Sum absolute Mean sample
Sector Ownership ~ Growth Entry contributions = HHI change
Prof. Services 36% 16% ~ 48% 353 243
Other Services 28% 46% ~ 26% 359 28
Transport 10% 38% ~ 53% 899 222
Accommodation 81% 8% ~ 12% 352 299
Education 5% 27% ~ 68% ~ 895 -808
Recreation 29% 21% 50% ~ 534 4
Finance 21% 11% ~ 68% ~ 570 -329
Health 11% 13% ~ 5% ~ 805 -622
Information 32% 9% 58% ~ 451 -76
Utilities 2% 92% ~ 6% 1,580 21,329
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Table 5: Decomposition contributions by initial market characteristics

This table reports mean cumulative 2007-2021 HHI changes and decomposition contributions across markets split by initial size, growth, concentration,
and financing constraints. Each characteristic is divided at its sample median. “Difference” is the second-group mean minus the first-group mean.
Asterisks denote the significance of this difference at the 10%, 5%, and 1% levels. The sample contains non-tradable four-digit NACE industries.

Small Large . Low High . . . .

Market Market Diff Growth Growth Diff Concen. Frag. Diff Unconstr. Fin. constr. Diff
Change in Herfindahl -132 -351 -219 -426 -57 369 -701 218  919** -445 -37 408*
Ouwnership contribution
PE ownership effect 135 19 -116* 102 53 -49 141 13 -128** 99 55 -44
Listed ownership effect 20 121 101%** 87 54 -33 89 52 -38 33 108 76**
Non-listed ownership effect -1 -76 -74 -98 21 118 -84 7 92 -60 -17 42
Growth contribution
PE growth effect 39 -9 -48 35 -4 -39 19 12 -7 49 -18 -67
Listed growth effect -42 -205 -164 -270 23 293%** -193 -54 139 -90 -157 -67
Non-listed growth effect -315 -168 148 -341 -142 199 -662 179 841** -270 -213 57
Net entry contribution
PE net-entry effect 13 5 -7 11 7 -5 12 6 -7 14 4 -10
Listed net-entry effect 7 102 95 23 86 63 44 66 22 78 32 -46
Non-listed net-entry effect 12 -141 -153 25 -153 -178 -66 -62 4 -298 169 467




Table 6: Industry outcomes and decomposition components

This table reports long-difference regressions of industry outcomes between 2007 and 2021 on cu-
mulative HHI decomposition components. Ownership, growth, and net entry enter separately for
PE-owned, listed, and non-listed non-PE structures. The regressions are estimated using com-
ponents in raw HHI points; displayed coefficients are signed-mean economic effects, obtained by
multiplying each raw slope by the component’s signed sample mean. All regressions include con-
trols for initial industry characteristics and realized industry growth. Reported t-statistics use
robust standard errors. *, **, and *** denote significance at the 10%, 5%, and 1% levels.

0 @) ) (1)
1 ATFP  ACost Emp. ACost Goods
Ouwnership-driven
PE -0.006 -0.017** -0.001 -0.005
(-0.90) (-2.39) (-0.46) (-1.31)
Listed -0.001 -0.004 0.000 -0.006
(-0.22) (-0.87) (0.04) (-1.10)
Non-listed 0.000 0.001 0.002%* 0.004
(0.08) (0.27) (2.08) (1.61)
Growth-driven
PE -0.001*** 0.001 -0.001** 0.001**
(-2.82 (1.07) (-2.38) (2.13)
Listed 0.009 -0.016*** 0.002 -0.004
(1.66) (-2.77) (0.72) (-1.26)
Non-listed 0.007** -0.001 0.003* -0.001
(2.08) (-0.10) (1.74) (-0.35)
Net entry-driven
PE 0.004 -0.002 0.002 0.002
(1.10) (-0.77) (1.35) (0.84)
Listed -0.006*  0.006** -0.001 -0.000
(-3.05 (2.46) (-1.03 (-0.06)
Non-listed 0.022***  -0.014** 0.006*** -0.007
(3.62) (-2.30) (2.61) (-1.63)
Controls
Initial HHI -0.087*** 0.013 -0.031*** 0.016
(-3.55) (0.33 (-3.37) (1.20)
Industry growth 0.007 0.013*** -0.001 0.002
(0.55) (2.99) (-0.25) (0.77)
Initial size (log) -0.029** 0.035 -0.006 -0.015**
(-2.26) (1.47) (-1.62) (-2.12)
Initial Fin. constraints -0.017 -0.061 0.010 0.031
(-0.32) -0.97) (0.51) (1.05)
Initial p -0.150* -0.171* -0.052* -0.067
(-1.84) (-1.77) (-1.69) (-1.53)
Initial TFP -0.186™*  -0.446*** -0.027 -0.013
(-2.28) (-3.08) (-0.79) (-0.30)
Observations 169 169 169 169
Adj. R-squared 0.111 0.190 0.041 0.053
F-stat 4.253 4.833 6.405 2.080
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Table 7: Economic effects by ownership type and decomposition channel

This table reports linear combinations from the regressions underlying Table 6. Panel A combines
the ownership-, growth-, and net-entry-driven signed-mean effects within each owner type. Panel B
combines the PE, listed, and non-listed signed-mean effects within each channel. Because each
term is scaled by its own signed sample mean, the displayed totals are economic-effect linear
combinations rather than unweighted sums of raw slopes. Reported t-statistics use robust standard
errors. *, ** and *** denote significance at the 10%, 5%, and 1% levels.

Ap ATFP  ACostEmp ACostGoods
Panel A: Effects by Owner Type

20.003  -0.019"  0.001 20.003

Total PE (-0.45)  (-2.28)  (0.25) (-0.56)

. 0.001  -0.014"  0.002 -0.010

Total Listed (020) (-218)  (0.51) (-1.64)

. 0.020%*  -0.014  0.010*** -0.004

Total Non-listed - ™37 (130)  (3.39) (-0.64)
Panel B: Effects by Consolidation Channel

0006 -0.020" _ 0.001 20.008

Total Ownership 5 g0y (1281)  (0.49) (-1.60)

0.014*  -0.015  0.004 -0.004

Total Growth — “504  ((161)  (1.17) (-0.91)

0.019%*  -0.010  0.007*** -0.005

Total Net-entry "9 g0y (162)  (2.91) (-1.10)
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Table 8: Heterogeneous effects of decomposition components on markups by
industry characteristics

This table reports heterogeneous effects on markups (Ap) for industries split by initial fragmen-
tation, industry size, industry growth, fixed-asset intensity, and financing constraints (KZ index).
Within each panel, coefficients labeled “Low” represent the estimated effect for industries with
low values of the characteristic, while coefficients labeled “High—Low” report the difference in ef-
fects between high- and low-characteristic industries. Robust standard errors are used to compute
t-statistics (in parentheses). *, ** and *** denote significance at the 10%, 5%, and 1% levels,
respectively.

Block Group Concentration Size Growth Fixed assets Fin. constraints
Panel A: Effects by Owner Type
PE Low -0.017** -0.014*** -0.010*** -0.013*** -0.013***
(-2.24) (-4.50) (-3.04) (-3.66) (-4.17)
High-Low 0.007 0.018 -0.004 0.002 0.008
(0.88) (1.19) (-0.49) (0.34) (1.10)
Listed Low 0.003*** 0.004 0.001 0.004*** 0.002**
(2.99) (141)  (1.32) (2.87) (2.53)
High-Low -0.002 -0.003 0.001 -0.003** -0.001
(-1.37) (-0.95) (1.00) (-1.98) (-1.23)
Non-listed Low 0.039** 0.027***  0.025*** 0.035*** 0.032***
(2.32) (2.71) (2.75) (2.87) (2.96)
High-Low -0.016 -0.002 0.000 -0.017 -0.020
(-0.83) (-0.13) (0.01) (-1.18) (-1.47)
Panel B: Effects by Consolidation Channel
Ownership Low -0.013 -0.013* 0.002 -0.015* -0.017*
(-0.59) (-1.71) (0.19) (-1.74) (-1.89
High-Low 0.012 0.018 -0.012 0.019 0.024
(0.56) (1.33) (-0.91) (1.47) (1.87)
Growth Low 0.020 0.011 0.012* 0.014 0.017**
(1.42) (1.37) (1.94) (1.60) (2.33)
High-Low -0.006 0.005 0.002 -0.002 -0.011
(-0.36) (0.46)  (0.22) (-0.20) (-1.14)
Net entry  Low 0.019** 0.018***  0.016*** 0.022*** 0.020***
(2.51) (2.81) (3.31) (2.87) (3.21)
High-Low -0.004 -0.006 -0.003 -0.012 -0.010
(-0.39) (-0.92) (-0.29) (-1.38) (-1.38)
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Table 9: Company outcomes and industry decomposition components

This table reports signed-mean linear combinations from company-level regressions of annual
changes in markups, total factor productivity, the labor cost share, and the cost-of-goods-sold
share on cumulative industry decomposition components. Panel A aggregates by owner type and
Panel B by decomposition channel. Reported t-statistics use robust standard errors. *, ** and
*#* denote significance at the 10%, 5%, and 1% levels.

Ap ATFP ACostEmp ACostGoods
Panel A: Effects by Owner Type

Total PE (__00. 92000) (01 _00010) (00'99020) (__00'_02010)
Total Listed (()09008()) (glogg; (01'94030) (_-()69503())
Total Non-listed (()i92051) (__0000070) _((21098; (0002070)
Panel B: Effects by Consolidation Channel

Toal Ownerstip (9% 0% G G
Total Growth (%0 GO0 4T oD
Total Net-entry (0102070) (00'95000) 8)'91090) (-_00'_01050)
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Appendices

A Additional Figures and Tables

Figure A.1: Aggregation of financial statements by ownership structure and
industry

The figure illustrates how legal-entity financial statements are combined into ownership-industry
observations. We use unconsolidated statements where available and deconsolidate consolidated
statements to avoid double counting. Revenue is then summed across legal entities that belong
to the same annual ownership structure and four-digit industry. Entities in different industries
remain separate even when they share a common owner. The orange solid boxes and blue dashed
boxes identify two different industries.

Original Deconsolidated Ownership-industry-level
company-level data company-level data data
C-account Deconsolidated
Company A: 100 Company A: 40 Sum by ownership- Ownership A: 70
Deconsolidate industry
> —_—
i Company B: 30 E i Company B: 30 i E Ownership B: 30 E
| Company C: 20 | | Company D: 10 | ‘ Company C: 20 | | Company D: 10
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Figure A.2: Comparison of Orbis and official Herfindahl indices

Panel A compares the revenue-weighted average Herfindahl across Orbis industries with the
economy-wide Herfindahl reported by the UK Competition and Markets Authority. Orbis in-
dustries are weighted using the aggregate industry-revenue benchmark. Panel B indexes both
series to 2010 to compare their evolution despite differences in levels, firm coverage, and industry
aggregation.
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Figure A.3: Five-year changes in concentration by initial concentration

In each year, industries are classified as initially fragmented or initially concentrated according to
whether their Herfindahl five years earlier lies below or above that year’s median. The bars report
the average five-year change in the Herfindahl. The overlapping presentation places increases above
zero and declines below zero. Initially fragmented industries tend to consolidate, whereas initially
concentrated industries tend to deconcentrate.
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Figure A.4: Distribution of industry concentration over time

The figure plots selected percentiles of the industry Herfindahl distribution between 2002 and 2021.
The sample contains non-tradable four-digit NACE industries. The figure shows whether changes
in the average Herfindahl reflect a broad movement in the distribution or changes concentrated in
particular parts of it.
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Figure A.5: Market shares of companies linked to private-equity transactions

This figure plots the average revenue market share accounted for by companies linked to private-
equity transactions between 2002 and 2021 in non-tradable industries classified by four-digit NACE
codes. The blue line includes buyout targets. The green line adds follow-on acquisitions by PE-
owned companies. The orange line additionally retains businesses after a recorded PE exit. The
orange series therefore measures the broad transaction-linked footprint of private equity rather

than current PE ownership. Panel A reports unweighted industry averages. Panel B weights
industries by revenue.
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Figure A.6: Market footprint and deal activity: private equity and other M&A
This figure compares private-equity transactions with non-PE M&A between 2003 and 2021 in
non-tradable industries classified by four-digit NACE codes. In Panels A and B, the orange line is
the revenue market share accounted for by buyouts, follow-on acquisitions, and businesses after a
recorded PE exit; the green line is the market share accounted for by companies involved in other
non-PE M&A; and the dashed red line, shown on the right axis, is the PE share of all completed
deals. Panel A reports unweighted industry averages and Panel B weights industries by revenue.
Panel C compares the annual numbers of PE and non-PE deals and reports the PE share of all

deals on the right axis. Panel D compares follow-on acquisitions with non-PE M&A deals and
reports their ratio on the right axis.
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Figure A.7: Cumulative concentration contributions and initial industry char-
acteristics

Each observation is a non-tradable four-digit NACE industry. The horizontal axis reports log
market revenue in 2007 and the vertical axis reports log initial HHI in 2007. The vertical dashed
lines mark the 25th and 75th percentiles of initial market revenue, and the horizontal dashed line
marks the median initial HHI. Bubble size is proportional to the absolute cumulative 2007-2021
contribution. Green hollow circles denote concentration-increasing contributions and red hollow

squares concentration-decreasing contributions. Panels A—C report ownership, growth, and net-
entry contributions, respectively.
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Figure A.8: Decomposition using alternative concentration measures. Panels A
and C decompose the cumulative changes in the twenty- and eight-firm concentration ratios
into ownership, growth, and net-entry contributions. Panels B and D report the correspond-
ing total contributions by ownership type, combining all three channels. Industries receive
equal weight, ownership structures are reranked annually, and contributions are expressed
in percentage points. The vertical line marks 2007.
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Table A.1: Number of entities per ownership structure

The table reports the distribution of reporting legal entities across ownership-industry-year struc-
tures, reporting entities across ownership-year structures, and all legal entities across official annual
ownership groups. For each size category, the table reports the share of structures, entities, and
revenue. The revenue shares are calculated from reporting entities only; non-reporting legal entities
contribute to the ownership map but not to revenue.

No. of entities N structures Structures (%) Entities (%) Revenue (%)

Reporting entities: ownership-industry-year

4,033,668 6.5 89.8 68.2
2 98,126 2.3 4.4 12.6
3 22,520 0.5 1.5 6.3
4+ 24,810 0.6 4.3 12.9
Total 4,179,124 100.0 100.0 100.0

Reporting entities: ownership-year

3,649,223 93.9 81.2 44.8
2 140,727 3.6 6.3 9.7
3 40,581 1.0 2.7 6.7
4+ 54,139 1.4 9.8 38.8
Total 3,884,670 100.0 100.0 100.0
All legal entities per official ownership group
1 51 0.0 0.0 0.0
2 22,619,872 85.8 71.9 11.1
3 2,452,478 9.3 11.7 6.4
4+ 1,296,354 4.9 16.4 82.5
Total 26,368,755 100.0 100.0 100.0
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Table A.2: Additional industry outcomes and decomposition components

The table reports long-difference regressions of industry profitability, log employment, and log
revenue between 2007 and 2021 on cumulative ownership, growth, and net-entry contributions
for PE-owned, listed, and non-listed non-PE structures. Components enter in raw HHI points;
displayed coefficients are signed-mean economic effects. The specifications include the controls
used in Table 6. Robust t¢-statistics are in parentheses. *, ** and *** denote significance at the
10%, 5%, and 1% levels.

AP(fo)ﬁt. Aln(((]gmp) Aln((?%ev)

Ownership-driven

PE ownership -0.002 -0.023 -0.015
(-0.65) (-1.11) (-1.06)
Listed ownership 0.002 -0.021 -0.019
(1.34) (-1.30) (-1.30)
Non-listed ownership -0.001 0.011 0.005
(-0.41) (1.27) (0.75)
Growth-driven
PE growth 0.001* -0.005** -0.001
(1.67) (-2.02) (-0.32)
Listed growth -0.005** -0.026 -0.039***
(-2.13) (-1.53) (-6.13)
Non-listed growth -0.004** 0.008 -0.007
(-2.31) (0.95) (-1.08)
Net-entry-driven
PE net entry 0.001 -0.001 -0.012
(0.56) (-0.09) (-0.79)
Listed net entry 0.003* -0.007 0.000
(1.86) (-0.96) (0.01)
Non-listed net entry -0.003 0.042 -0.000
(-0.95) (1.28) (-0.01)
Controls
Initial HHI 0.024 -0.086 0.046
(1.44) (-1.22) (0.90)
Industry growth 0.002 0.141%** 0.169***
(0.80) (4.32) (5.44)
Initial size (log) 0.012* -0.112%** -0.064***
(1.75) (-4.23) (-3.74)
Initial financial constraints  -0.019 -0.465*** -0.305***
(-0.49) (-3.52) (-2.87)
Initial markup 0.024 0.270 0.311**
(0.57) (1.42) (2.09)
Initial TFP -0.062 0.018 0.023
(-1.22) (0.09) (0.16)
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Table A.3: Combined owner and channel effects for additional industry outcomes
The table reports economically scaled linear combinations from the regressions in Table A.2.
Panel A combines the ownership, growth, and net-entry contributions within each owner type.
Panel B combines owner-specific contributions within each channel. Robust t-statistics use the full

variance—covariance matrix of the corresponding regression and are reported in parentheses.
and *** denote significance at the 10%, 5%, and 1% levels.

AProfit AlnEmp AlnRev
Effects by owner type

Total PE 0.000  -0.029  -0.027
(0.03)  (-1.18)  (-1.39)

Total Listed 0.000  -0.054" -0.058**
(0.10)  (-2.57)  (-3.81)

Total Non-listed -0.008 0.061* -0.002
(-1.57) (1.89) (-0.08)

Effects by concentration channel

Ownership total  0.000 -0.033 -0.028
(0.08) (-1.39)  (-1.57)

Growth total -0.009**  -0.023  -0.046***
(-2.57)  (-1.08)  (-4.51)

Net-entry total 0.001 0.034 -0.012
(0.33) (1.06) (-0.48)
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Table A.4: Combined owner and channel effects for additional firm-level out-
comes

The table reports economically scaled linear combinations from firm-level regressions for changes
in profitability, log employment, and log revenue. Panel A combines the three concentration
channels within owner type and Panel B combines owner-specific contributions within channel.
The specifications follow Table 9. Robust ¢-statistics use the full variance—covariance matrix and
are reported in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% levels.

AProfit AlnEmp AlnRev

Effects by owner type
Total PE -0.

000 0.001* -0.000
(-0.52) (1.67) (-0.49)

Total Listed 0.000 0.001 -0.000
(0.72) (0.76) (-1.03)

Total Non-listed -0.000 -0.000 0.001**
(-1.22) (-0.06) (2.39)

Effects by concentration channel

Ownership total -0.000 0.001 -0.000
(-0.12) (1.52)  (-0.63)

Growth total -0.000* 0.001  0.001***
(-1.75) (0.94) (7.00)

Net-entry total ~ -0.000 -0.001  -0.000**
(-0.26)  (-0.56)  (-1.97)
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B Mapping ownership structures

For each UK legal entity, we collect majority-ownership links (stakes above 50%) from Orbis.
Orbis collects the ownership data from several sources such as annual reports, professional
data collectors, and other sources. For the UK, we utilize ownership relations from Jordans,
tax returns, annual reports, and Bureau van Dijk’s own efforts to structure the ownership
data. When multiple majority shareholders are reported within a year, we retain the most
recently recorded link. Missing ownership can represent either a genuine period without
majority control or delayed reporting during a reorganization. We fill a gap of at most two
consecutive years only when the same majority shareholder is observed on both sides of the
gap. In addition, an ownership link dated between January and March is assigned to the
preceding year when that year otherwise has no reported link. These rules preserve short

1.2 Ownership

reporting gaps without carrying an owner across an observed change in contro
relations that are reported betweeen January and March (often with annual reports) are used
to backfill the previous year.

Within each year, the majority-ownership graph partitions legal entities into annual
ownership structures. An entity without an observed majority shareholder is the top entity
of its annual structure, and all direct and indirect majority-owned subsidiaries belong to
that structure. We then link annual structures across adjacent years using continuity in
reporting entities and revenue. These time-consistent links are used to distinguish changes
in the legal organization of an existing business from genuine entry or exit.

Next, we collect completed majority-stake investments by private equity firms from Orbis
M&A and map them to the annual time-consistent ownership structures. A primary or
secondary buyout begins or resets a period of PE ownership for the structure containing the
deal target. Because acquisition vehicles may only become visible after the transaction, we
also search the target’s verified upstream ownership chain during the post-deal integration
window and use newly incorporated acquisition vehicles to connect the transaction to the
same PE-owned business. Follow-on acquisitions are linked to the existing period of PE
ownership when they enter the corresponding PE-owned structure.

The period of PE ownership ends when we observe transaction evidence of a change in

control. Explicit private-equity exits, relevant management buyouts or buy-ins, qualifying

21There exists a trade-off. On the one hand, ownership data may be infrequently updated if no changes
occur in line with our decision rule. On the other hand, the majority shareholder may have lost its majority
stake, and no new majority shareholder may be present. Ownership relations reported between January
and March are used to back-fill the previous year if no relation was reported in that year.
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non-PE acquisitions involving the deal target or its upstream acquisition chain, and qual-
ifying initial public offerings end or reset PE ownership according to the event hierarchy.
A secondary buyout ends the prior sponsor’s ownership period and begins a new period
under the incoming PE owner. An IPO is treated as an exit from standard PE control
unless subsequent explicit PE-exit evidence indicates that PE control continued beyond the
listing.

Annual structure identifiers can change after a reorganization even when the underlying
reporting business remains under PE control. If a PE-owned structure disappears without
an identified exit or change in control, the baseline carries its PE classification to the domi-
nant observed successor based on reporter and revenue overlap. This broader succession rule
captures reorganizations in which a new holding company becomes the reporting or con-
trolling entity. We retain a conservative succession rule, which requires stronger bilateral
overlap and a short transition gap, together with five- and seven-year limits on otherwise
unresolved PE ownership as robustness specifications.

The classification is applied at the annual structure level. Only reporting entities con-
tribute revenue to market shares and concentration; non-reporting entities can provide
ownership-chain and transaction anchors but never add revenue mass. This prevents a
detached former subsidiary from transferring a stale PE flag to an unrelated reporting
structure.

Separately, we classify annual structures as listed using legal-entity IPO and delisting
dates. We evaluate the listing signal in the relevant year and propagate it across the con-
temporaneous ownership structure, including signals from non-reporting legal entities. This
captures structures in which the listed holding company reports little or no operating rev-
enue while its subsidiaries generate the observed activity. If a structure is both listed and
under PE control, we classify it as PE-owned so that the three owner categories remain mu-
tually exclusive. After PE control ends, a time-valid listing signal can classify the structure
as listed.

Since we collect shareholder information on all UK-domiciled firms, our ownership struc-
tures represent UK ownership only and may miss cross-border ownership. It could be that
some companies are owned by the same non-UK owner. This is not a problem if the non-UK
owner is the immediate shareholder of the UK entity. If the non-UK owner, however, is not
the immediate shareholder, but different foreign legal entities sit in between, then concen-

tration may be higher than in our estimates. It could be that PE firms are more likely to
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establish cross-border relations. To address this concern, we relate our highest shareholder
definition to the global ultimate owner as defined by Orbis, but we do not find any big
discrepancies.

Figure B.1 illustrates why annual top-owner identifiers alone are insufficient around
buyouts. Acquisition vehicles and holding companies can appear above the operating target
after the transaction, while the underlying reporting business and its subsidiaries continue.
For example, after Synabor was taken private in 2002, it completes follow-on acquisitions
throughout the years and establishes new subsidiaries. And, in many buyouts, the PE
firm establishes one or several holding companies that sit on top of the original target
company. As a result, it is hard to track ownership structures by focusing on the highest
shareholder. The time-consistent structure and identification of periods of PE ownership
follow the reporting business through supported reorganizations rather than requiring the

same top legal entity in every year.
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Figure B.1: Ownership structure of Synabor
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C Herfindahl decomposition

This appendix describes how we decompose the change in concentration between years
t — 1 and t. The calculation is performed separately for every industry-year transition.
Concentration is measured across ownership structures rather than individual legal entities.

If 54, is the revenue market share of ownership structure g in year ¢, then

HHL, = Y s2,. (4)
g

We multiply the index and all decomposition components by 10,000 only when reporting

them in conventional Herfindahl points.

C.1 Classifying continuing activity, entry, and exit

We first determine which economic activity is present in each year and how it is grouped
under common ownership. Entry and exit are defined symmetrically. A candidate entrant
is an entire ownership structure that appears in observed market activity, and a candidate
exiter is an entire structure that disappears. We then use the complete legal-entity owner-
ship records to identify cases in which some or all of the underlying entities continue under
another observed structure. Fully supported continuation is removed from entry or exit;
partially supported continuation is divided between continuing and entering or exiting ac-
tivity. Changes involving only part of a continuing structure are not treated as entry or
exit.

Some legal entities contribute observed revenue in only one of the two years even though
the broader ownership structure continues in both years. In other words, the legal entity
enters or exits within a continuing structure, rather than the entire economic unit entering
or exiting the market. We therefore do not classify its appearance or disappearance as
structure-level entry or exit. Instead, the complete legal-entity ownership records are used
to identify its owner in the year for which revenue is unavailable. We do not impute revenue
in that year: the missing-side revenue remains zero. The revenue observed in the other year
can nevertheless be evaluated under both the earlier and later ownership assignments. Any
change caused by regrouping that observed revenue is assigned to ownership reallocation,

while the remaining change between zero and observed revenue is assigned to growth.
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C.2 The eight counterfactual markets

The decomposition varies three dimensions of the market between their year-t — 1 and year-¢

configurations:
1. market participation, denoted by p € {0, 1};
2. revenue, denoted by r € {0,1}; and
3. ownership, denoted by o € {0, 1}.

Zero denotes the configuration associated with year t—1 and one the configuration associated
with year t. These three binary dimensions generate eight counterfactual markets.

For legal entity i, let a;(p) indicate whether its activity is included under participation
configuration p, let 7;(r) denote its potential revenue under revenue configuration r, and let
g:(0) denote the ownership structure to which it is assigned under ownership configuration o.
For continuing activity, 9;(0) and 7;(1) equal observed revenue in ¢t — 1 and ¢, respectively; if
revenue is unreported at one of those observations, it remains zero. For an entrant retained
after the legal-continuity checks, both potential-revenue values equal its observed revenue
in £. For an exiter, both equal its observed revenue in ¢t — 1. Holding entrant and exiter
size fixed across the two revenue configurations ensures that changing participation does not
simultaneously introduce an additional growth effect.

Revenue assigned to ownership structure g in counterfactual market (p,r,0) is

Ry(p,r,0) = 3 ai(p)ii(r)1{gi(0) = g} (5)

Total market revenue, structure-level market shares, and concentration in this market are

Rg(]?u T7 0)

R(p,r,0)’ (6)

R(p,r,o0) ZR p,T,0), s¢(p,7r,0) =

H(p,r,0) ngp,ro (7)
g

Every counterfactual market is therefore normalized using its own total revenue. In partic-
ular, adding or removing a market participant changes the shares of all other participants.

The observed Herfindahls are
H(0,0,0) = HHI,_q, H(1,1,1) = HHI,. (8)
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C.3 Averaging across the six possible orderings

Ownership, growth, and market participation may be introduced in six possible orders.
For example, the ordering used for illustration in the main text moves from H(0,0,0) to
H(0,0,1) by changing ownership, then to H(0,1,1) by changing revenue, and finally to
H(1,1,1) by changing participation. A different order generally assigns different amounts
to the three channels because revenue and participation affect the market denominator.
The Shapley contribution of ownership reallocation is its average marginal effect across

all positions in these six orderings:

The growth contribution is

P = :1)) [H(0,1,0) — H(0,0,0)] + é [H(1,1,0) — H(1,0,0)] 0
4 (13 (H(0,1,1) — H(0,0,1)] + ; (H(1,1,1) — H(1,0,1)], 1o
and the net-entry contribution, before separating entry from exit, is
Py = ; [H(1,0,0) — H(0,0,0)] + é [H(1,1,0) — H(0,1,0)]
+ é (H(1,0,1) — H(0,0,1)] + ; (H(1,1,1) — H(0,1,1]. .

The coefficients 1/3 and 1/6 are the frequencies with which each comparison appears when
the marginal contribution is averaged across the six orderings. Shapley efficiency gives the
exact identity

H(1,1,1) — H(0,0,0) = ®9" 4 d&* + PNt (12)

Thus, the decomposition has no residual apart from numerical precision.

C.4 Separating entry from exit

Entry and exit affect the same market denominator. Their contributions therefore cannot
be obtained by adding entrants’ squared shares and subtracting exiters’ squared shares. We
separate them through a second Shapley calculation within each fixed revenue and ownership

configuration (r,0).
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Let B denote the year-t — 1 participant set, E the set of entrants, X the set of exiters,
and F' = (B \ X) U E the final participant set. Let V, ,(Q) be the Herfindahl calculated
using participant set ) while holding revenue configuration r and ownership configuration

o fixed. Entry’s contribution in this configuration is

E

r,o

Vio(BUE) =V, o(B) + V. o(F) = Vi o(B\ X)), (13)

N | —

while exit’s contribution is

X

r,o

[‘/;“,O(B \ X) - V;“,O(B) + VI‘,O(F) - M",o(B U E)] : (14)

N | —

The first comparison for each event direction evaluates it before the other direction, and the

second evaluates it afterward. Consequently,
Yo + U = Vio(F) = Vio(B). (15)

We then average entry and exit across the four revenue and ownership configurations using

the same outer weights:
gl 1 Lo 1 :
Uy = §¢0,0 + 6%,0 + 6¢0’1 + §¢1,1a Jje{r, X} (16)
The two direction-specific contributions satisfy
QN = Wf 4+ WX (17)

Because every participant set is rescaled to sum to one, entry includes both the entrant’s
own squared share and the dilution of incumbents. Exit includes both the removal of the
exiting structure and the increase in the shares of surviving structures. Entry will therefore
generally reduce the Herfindahl and exit will generally increase it, although neither sign is

imposed mechanically.
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C.5 Attribution across owner types

We next attribute the ownership, growth, and net-entry channels to three mutually exclusive

owner types,

K = {PE,L,NL}, (18)

where PE denotes private equity-owned structures, L listed structures, and NL non-listed
non-PE structures. A one-type-at-a-time calculation would not generally add to the ag-
gregate channel because changing one type can alter the market shares of all others. We
therefore apply a complete owner-type Shapley game within every fixed configuration of the
other two market dimensions.

For channel ¢ € {Own, Gr, Net} and a fixed configuration ¢ of the other two dimensions,
let v2(.S) denote the Herfindahl when the owner types in coalition S C K adopt their year-t
configuration for channel ¢ and all remaining owner types retain their year-t—1 configuration.

The contribution of owner type k in this game is

S|! <|;cl|,;,'!5' “ (s 0 (k) - (9] "

Bhe= D

SCK\{k}

With three owner types, this evaluates the empty coalition, every single type, every pair,

and the full coalition. We combine the four configurations of the other two dimensions using

1 1 1 1
(I)Z,t = gﬁbz,oo + 6¢z,10 + 6¢Z,01 + g%,n- (2())

For each channel, owner-type efficiency implies

(I)g = Z (I)Z,t- (21>
kek

This treatment is especially important when a structure changes owner type—for example,
in a PE exit to a listed buyer. The owner-type game does not assign the entire transition
mechanically to either the seller or buyer. Instead, it averages each owner’s marginal con-
tribution across the coalitions, so the PE and listed components can both contribute while

continuing to sum to the aggregate ownership effect.
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C.6 Numerical illustration of one decomposition ordering

This example illustrates one ordering of the decomposition; the estimates reported in the
paper average the marginal contribution of each channel across all six possible orderings.
Suppose that the initial market contains three independent ownership structures, A, B, and

C, with revenues of 40, 30, and 30. The initial Herfindahl is therefore
0.40% 4+ 0.30* + 0.30* = 0.34. (22)

For presentation, we multiply the index and its components by 10,000. The initial value is
therefore reported as 3,400 Herfindahl points. Suppose that A and B subsequently come
under common ownership, their endpoint revenues are 50 and 30, C’s endpoint revenue is
40, and a new independent structure D enters with revenue of 10. Consider the ordering in

which ownership is introduced first, growth second, and entry last:

State Owner-group revenues Reported HHI Reported change
Initial market 40, 30, 30 3,400 —
Endpoint ownership 70, 30 5,800 42,400
Endpoint revenue 80, 40 5,556 —244
Endpoint participation 80, 40, 10 4,793 —763

In this ordering, combining A and B contributes 42,400 Herfindahl points through own-
ership reallocation. Updating revenues then contributes —244 points because C grows faster
relative to the combined A-B structure. Adding D and recalculating all market shares con-
tributes a further —763 points through entry. The three marginal changes sum to +1,393,
which equals the observed increase from 3,400 to 4,793. A different ordering changes the
amount assigned to each channel but not the total change. The reported decomposition

therefore averages the channel-specific marginal changes across all six orderings.
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D A case study of fitness facilities

Fitness facilities illustrate how a stable or declining net HHI can coexist with substantial
ownership consolidation. More so, the sector has seen a large number of PE-backed roll-ups
over the past years. Figure D.1 shows the changing market shares of PE-owned, listed,
and non-listed non-PE structures and then decomposes the observed Herfindahl by channel
and owner type. The flat series obtained after subtracting all decomposition components
is the accounting baseline implied by exact reconciliation, while the observed Herfindahl
changes markedly. By channel, ownership reallocation raises concentration persistently,
while growth accounts for much of the offsetting variation. By owner, the PE contribution
is positive and the non-listed contribution negative. The case therefore mirrors the aggregate

result: ownership consolidation and firm dynamics can move in opposite directions within

the same market.

Figure D.1: Ownership and concentration in the fitness-facilities industry

Panel A reports revenue market shares for PE-owned, listed, and non-listed non-PE structures.
Panel B compares the observed Herfindahl with the HHI after subtracting the cumulative decom-
position components (the reconciliation baseline). Panel C reports cumulative ownership, growth,
and net-entry contributions, and Panel D reports the corresponding total contributions of PE-
owned, listed, and non-listed non-PE structures. The vertical reference line in Panels A, B, and D
marks 2007; Panel C begins in 2007 and therefore does not require a separate reference line.
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E Sector variation

Figure E.1 shows that average concentration follows markedly different paths across sec-
tors. Healthcare and Education deconcentrate over the sample period, whereas Transport
becomes more concentrated. Figures E.2 and E.3 show why. In Healthcare, ownership reallo-
cation raises concentration, but it is outweighed by negative growth and especially net-entry
contributions. In Transport, all three channels are positive near the end of the sample, so
ownership and firm dynamics complement rather than offset one another. Accommodation
and Food occupies an intermediate case: ownership becomes increasingly positive, while
growth is negative through much of the later sample and then rebounds. These examples
show that a similar ownership contribution can translate into different observed concentra-
tion trends depending on the direction of growth and net entry.

The owner decomposition adds a second source of variation. PE and listed structures
generally contribute positively to ownership-related consolidation, but their total sector
contributions are not uniformly positive because growth and net entry can offset them.
Non-listed structures account for most activity and generate the largest movements in sev-
eral sectors, including the strong deconcentration in Healthcare. Sector variation therefore
reflects both the size of ownership consolidation and the response of other firms in the

market.
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Figure E.1: Herfindahl by sector

Each panel plots the development over time of the average unweighted Herfindahl by NACE main
sector. The sample includes non-tradable industry-year observations between 2002 and 2021 and
industries are classified by four-digit NACE codes.
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Figure E.2: Cumulative concentration contributions by owner and sector

Each panel plots the unweighted average cumulative contribution of PE-owned, listed, and non-
listed non-PE structures for one NACE main sector over 2007—2021. The contribution for an owner
is the sum of its ownership, growth, and net-entry components. Positive values raise the Herfindahl
and negative values reduce it. The sample contains non-tradable four-digit NACE industries.
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Figure E.2: Cumulative concentration contributions by owner and sector (con-
tinued)
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Figure E.3: Cumulative concentration contributions by channel and sector
Each panel plots the unweighted average cumulative ownership, growth, and net-entry contribution
for one NACE main sector over 2007-2021. Positive values raise the Herfindahl and negative values
reduce it. The three contributions add to the observed cumulative change in concentration. The
sample contains non-tradable four-digit NACE industries.

1000

4 4
400 P
/ N\
! )_-_h‘-——“ﬂ>‘—-‘7&—f(k\\
5 § 500+ J .
E 3
] 2 4
2 E B J DD S D
H A" S S S A
8 I R oSy
° ) S B
I -200 v £ E AN w Sal
= u NPV JAEAN = \ J A .
2 e N g o \ / R
] ~—a - y /
-400 \ A, ;
N AN A /
'S -10004 e
600 »”
T T T T T T
2002 2007 2012 2017 2 2002 2007 2012 2017 21
Year Year
—=*— Ownership —*— Ownership
—#— Growth —#— Growth
— - Net entry — > Net entry
Panel A: Services Panel B: Finance
A 400
6004 g
A
c - ! A c e
5 400 B Rt -y \ 5 2009
H . \ — s
2 — e e\ 2 P~
g 2007 0 — fr== - rf-‘x‘//:i H . |
: [/ o AN S e S :
2 A / o g
E ‘*K:;t&;/ 4A\’ e ES
] NN 5
5 « a 5 o004 |\ /
= 2004 N ;s A p—a = 200 \ / \ /
NN ,
S , \ /
4004 ALY —d
Nar -400
T T T T T T
2002 2007 2012 2017 2 2002 2007 2012 2017 2
Year Year

—e— Ownership

—e— Ownership
-+ Growth

— & — Growth
—» - Netentry — = Netentry
Panel C: Information Panel D: Accommodation and Food
500

< A R

% g Q;ﬁyzk_r,j»,—ifri\;/f,,if, I

8 TSN PN U TP

I ~ A g - -

I 5007 Tt

E .

1000 \\x_ﬂ_«,,_»m,»‘__,-_-_«
20‘02 2007 261 2 20‘1 7 20

Year

—e— Ownership
—+— Growth
- Netentry

Panel E: Healthcare

78



Figure E.3: Cumulative concentration contributions by channel and sector (con-
tinued)
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Table E.1 reports average revenue shares by owner and sector. PE has its largest average
share in Healthcare (8.6%), followed by Utilities (6.9%) and Accommodation and Food
(6.5%). Listed ownership follows a different sector pattern: its average share is highest in
Accommodation and Food (15.6%) and Utilities (14.8%), and is also sizeable in Finance and
Transport. The sector distribution therefore reinforces that PE and listed ownership need
not be important in the same markets, even when their aggregate ownership contributions

to concentration are similar.

Table E.1: Market share by ownership type and sector

The sample includes non-tradable industry-year observations between 2002 and 2021. Industries
are classified by four-digit NACE codes. The table reports unweighted industry-year averages of
revenue market shares.

Sector Obs Iil Ownership Mean Median Std. dev. Min Max
Health 240 12 PE 8.6 4.1 13.0 0.0 649
Listed 3.4 0.2 8.4 0.0 60.6
Non-listed 88.0 92.9 15.1 35.1 100.0
Utilities 180 9 PE 6.9 0.4 14.1 0.0 771
Listed 14.8 5.1 22.3 0.0 90.3
Non-listed 78.3 91.0 25.8 4.3 100.0
Accomm. and Food 160 8 PE 6.5 3.1 9.1 0.0 56.3
Listed 15.6 2.7 24.3 00 77.1
Non-listed 77.9 88.9 24.9 16.4 100.0
Information 420 21 PE 6.2 0.9 14.4 0.0 89.6
Listed 10.1 3.4 14.6 0.0 83.3
Non-listed 83.8 92.2 19.9 9.9 100.0
Services 280 14 PE 6.2 2.3 9.1 0.0 36.8
Listed 10.8 4.8 14.5 0.0 92.7
Non-listed 83.0 87.2 15.8 7.3 100.0
Education 220 11 PE 5.7 0.6 13.6 0.0 78.1
Listed 5.9 0.3 14.1 0.0 776
Non-listed 88.4 96.2 18.7 21.9 100.0
Recreation 300 15 PE 5.2 0.1 9.9 0.0 55.3
Listed 6.9 0.6 14.1 0.0 794
Non-listed 87.9 97.8 17.9 18.1 100.0
Prof. Sci. & Tech. 200 10 PE 4.3 0.6 7.8 0.0 50.0
Listed 7.5 3.8 9.5 0.0 672
Non-listed 88.1 90.7 11.6 32.8 100.0
Finance 340 17 PE 3.9 1.7 7.5 0.0 834
Listed 13.5 8.2 16.0 0.0 855
Non-listed 82.6 88.0 17.0 14.5 100.0
Transport 240 12 PE 2.1 0.0 6.6 0.0 548
Listed 12.6 5.7 19.8 0.0 975
Non-listed 85.4 92.6 20.5 2.5 100.0
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F  Weighted non-tradable

This section replicates the main descriptive figures and long-difference regressions after
weighting each industry by operating revenue. The weighted results place greater emphasis
on economically large markets and therefore test whether the unweighted findings are driven

by the many smaller industries in the baseline sample.

Figure F.1: Private equity and listed market shares over time: revenue-weighted
averages

The figure plots revenue-weighted average market shares of PE-owned and listed structures in
non-tradable four-digit NACE industries. The dotted segments before 2007 indicate the run-up
period and the solid segments the main sample period. The orange line is current PE ownership

and the blue line listed ownership; it is not the broader transaction-linked PE footprint reported
in Figure A.5.
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Figure F.2 shows that the revenue-weighted concentration measures fluctuate rather than
rising monotonically. The weighted Herfindahl reaches a mid-sample peak in 2012, aligning
with findings from De Loecker et al. (2020), and declines thereafter. Weighting changes the
influence of individual industries but does not produce a sustained aggregate increase in

concentration.

Figure F.2: Revenue-weighted Herfindahl and concentration ratios in non-

tradable industries

Panel A plots the operating-revenue-weighted mean Herfindahl. Panel B plots the corresponding
weighted mean revenue shares of the five and twenty largest ownership-structure—industry units.
The sample contains non-tradable four-digit NACE industries between 2002 and 2021.
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Figures F.3-F.5 show that weighting changes which offsets are most important. Owner-
ship remains positive but modest. Growth is strongly concentration-reducing, particularly
for listed structures, whereas net entry is strongly concentration-increasing and offsets the
negative growth contribution. The weighted firm-dynamics total is therefore positive near
the end of the sample rather than a simple counterweight to ownership. The owner decompo-
sition continues to show positive PE and listed ownership contributions, but the much larger

listed market share gives listed structures greater influence in economically large industries.
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Figure F.3: Revenue-weighted decomposition of concentration by channel

Panel A reports the two-channel decomposition into ownership reallocation and firm dynamics,
where firm dynamics is the sum of growth and net entry. Panel B separates firm dynamics into
growth and net entry. The series are revenue-weighted averages across non-tradable four-digit
NACE industries and are cumulative from 2007. Positive values raise the Herfindahl and negative
values reduce it.
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Figure F.4: Revenue-weighted decomposition of concentration by owner type
The figure reports cumulative total contributions of PE-owned, listed, and non-listed non-PE struc-
tures, averaging across non-tradable four-digit NACE industries using industry revenue weights.
Each owner total combines its ownership, growth, and net-entry contributions. Positive values
raise the Herfindahl and negative values reduce it.
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Figure F.5: Revenue-weighted concentration contributions by owner and chan-
nel

Panels A-C report cumulative ownership, growth, and net-entry contributions, respectively, for
PE-owned, listed, and non-listed non-PE structures. Industries are weighted by operating revenue.
Positive values raise the Herfindahl and negative values reduce it. The sample contains non-tradable
four-digit NACE industries and the cumulative series begin in 2007.

Ownership effects
100 -

HHI contribution since 2007

-100 I

T T T T T T T T

2007 2009 2011 2013 2015 2017 2019 2021
Year

—e— Private equity
—+— Listed
— - Non-listed non-PE

Panel A: Cumulative ownership-driven consolidation

Growth effects

~
o
o
N
[o3
2
£ "
c \
2 \
=3
2 Ly
b= \
8 \
T \
I \
\
200 *
2007 2009 2011 2013 2015 2017 2019 2021
Year
—e— Private equity
— & — Listed
— - Non-listed non-PE
Panel B: Cumulative growth-driven consolidation
Net entry effects
600
S o N
N
& 400 / S P~
3 ! T~ 1 ~ - 4
£ J < N -
» ! S - ! ~
5 200+ // ~ I
e \ !
2 ! \ !
€ 0 Al = 4 by kg — A ——a——h
Q Te—— 4
(5] \ !
T o
T 200 v
)
2007 2009 2011 2013 2015 2017 2019 2021
Year

—e— Private equity
— & — Listed
— - Non-listed non-PE

Panel C: Cumulative net-entry-driven consolidation

86



Table F.1: Revenue-weighted industry outcomes and decomposition components
This table replicates the long-difference industry regressions using industry operating-revenue
weights. Ownership, growth, and net entry enter separately for PE-owned, listed, and non-listed
non-PE structures. Regressions use raw HHI-point components and displayed coefficients are
signed-mean economic effects. All specifications include controls for initial industry characteristics
and realized industry growth. Reported t¢-statistics use robust standard errors. *, ** and ***
denote significance at the 10%, 5%, and 1% levels.

gl) (2) (3) (4)
I ATFP  ACostEmp ACostGoods

Ouwnership-driven

PE -0.002 -0.004* -0.000 -0.001*
(-1.14) (-1.83) (-1.19) (-1.68)
Listed -0.008 -0.032* -0.001 -0.020*
(-0.55) (-1.69) (-0.57) (-1.89)
Non-listed 0.010 0.019 0.005* 0.016**
(0.52) (0.79) (1.84) (2.45)
Growth-driven
PE -0.000 -0.004* 0.000 -0.000
(-0.20) (-1.76 (0.14) (-0.07)
Listed -0.000**  0.000*** -0.000 0.000**
(-2.06) (3.54) (-1.13) (2.11)
Non-listed -0.003 -0.000 -0.003 -0.005
(-0.43) (-0.02) (-1.10) (-1.03)
Net entry-driven
-0.005 -0.003* -0.001 0.000
(-1.31) (-1.89) (-1.26) (0.33)
Listed -0.002*** 0.002 -0.000 0.001*
(-2.63 (1.45) (-0.94) (1.78)
Non-listed 0.036***  -0.065*** 0.006 -0.027**
(3.81)  (-2.64) (1.51) (-2.42)
Controls
Initial HHI -0.079** 0.055 -0.025** -0.005
(-2.44) (0.74) (-2.06) (-0.18)
Industry growth 0.004 0.010 0.001 0.003
(0.26) (1.36) (0.58) (0.88)
Initial size (log) -0.174%**  0.271%** -0.023 -0.055**
(-3.46) (3.04) (-1.58) (-2.00)
Initial Fin. constraints  0.012 -0.272** 0.004 0.048
(0.15)  (-2.48) (0.12) (0.85)
Initial p -0.358%** -0.373*** -0.048 -0.003
(-2.94) (-2.92) (-1.40) (-0.05)
Initial TFP -0.355%** -0.998***  -0.114** -0.269**
(-3.90) (-5.57) (-2.16) (-2.29)
Observations 169 169 169 169
Adj. R-squared 0.367 0.705 0.174 0.351
F-stat 8.788 7.715 1.995 1.448
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Table F.2: Combined owner and channel effects in revenue-weighted regressions
The table reports economically scaled linear combinations from the revenue-weighted long-
difference regressions in Table F.1. Panel A combines the ownership, growth, and net-entry con-
tributions within each owner type. Panel B combines the owner-specific contributions within each
channel. Robust t-statistics use the full variance—covariance matrix of the corresponding regression
and are reported in parentheses. *, ** and *** denote significance at the 10%, 5%, and 1% levels.

Ap ATFP ACost/Emp ACost/Goods
Panel A: Effects by owner Type

20.007  -0.009%  -0.002 20.001

Total PE (-1.08) (-2.08)  (-1.42) (-0.23)

. 0013 -0.022  -0.002 -0.019*

Total Listed (0.74)  (-1.38)  (-0.71) (-1.94)

. 0.056*  0.004 0.010 -0.012

Total Non-listed 7’g0)  (0,08) (1.15) (-0.66)
Panel B: Effects by concentration channel

0000 -0.014  0.004 20.006

Total Owmership 6 o1y ((119)  (1.45) (-0.58)

0.007  0.032  -0.001 0.001

Total Growth 6 45y (1.56) -0.58) (0.22)

0.044** -0.045  0.004 -0.027

Total Net-entry  “o'91)  ((131)  (0.53) (-1.63)
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G Tradable sectors

Tradable industries provide an external-validity check because domestic revenue shares do
not capture foreign competitors, imports, or export-market conditions. We therefore in-
terpret the results as evidence on whether the accounting patterns extend beyond non-
tradables, not as a complete measure of effective product-market concentration in tradable

sectors.

Figure G.1: Herfindahl indices in tradable industries
Panel A plots the unweighted average Herfindahl and Panel B the operating-revenue-weighted
average Herfindahl for tradable four-digit NACE industries between 2002 and 2021.
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Figure G.2: Market shares by owner type in tradable industries
The figure plots unweighted average revenue market shares of PE-owned, listed, and non-listed non-
PE structures in tradable four-digit NACE industries. The dotted segments before 2007 indicate
the run-up period and the solid segments the main sample period.
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Figure G.3: Concentration contributions by channel in tradable industries
Panels A and B report unweighted and operating-revenue-weighted cumulative contributions of
ownership reallocation, growth, and net entry. Positive values raise the Herfindahl and nega-
tive values reduce it. The sample contains tradable four-digit NACE industries and cumulative
contributions begin in 2007.

400 ;
c E
K] !
5 '
2
< :
[] '
° :
I '
T E —a
-200 | R R
i \‘\ A
' < A— —A
-400- i b N e
T T T T T T T
2002 2005 2008 2011 2014 2017 2020
Year
—o— Ownership
— 4 — Growth
—» Net entry
Panel A: Unweighted cumulative consolidation
200 i RANSE et TR s G
_»"%’*"( T T
R :
C :
ie] !
3 :
2 H
= \ - H
S -200 / b >
3 \ / * TA —a
I X ; AN re Sa—A
T E W AL
-400 5 Sa
; IR
: R —
' A — A
-600 :
T T T T T T T
2002 2005 2008 2011 2014 2017 2020
Year

—e— Ownership
—4 — Growth
—» Net entry

Panel B: Weighted cumulative consolidation

90



Figure G.4: Concentration contributions by owner type in tradable industries

Panels A and B report unweighted and operating-revenue-weighted cumulative total contributions
of PE-owned, listed, and non-listed non-PE structures. Each owner total combines its ownership,
growth, and net-entry contributions. Positive values raise the Herfindahl and negative values

reduce it. The sample contains tradable four-digit NACE industries.
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The unweighted decomposition shows positive ownership and net-entry contributions
and a larger negative growth contribution. The weighted results similarly show that growth
reduces concentration, while net entry offsets part of that decline. Owner totals are smaller
than in non-tradables: the unweighted PE contribution is modestly positive, the listed
total is close to zero, and the non-listed total is negative; weighting changes their relative
magnitudes but not the absence of a common positive owner effect.

Table G.1 shows little evidence that the owner totals are associated with markup or TFP
changes. At the channel level, ownership is weakly associated with higher markups and TFP,
while net entry is associated with lower markups. The scale estimates do not support an
expansion interpretation: the total PE contribution and the aggregate ownership channel
are associated with lower employment and revenue growth. Taken together, the tradable
results show that the non-tradable markup patterns are not mechanically reproduced when

domestic market shares provide a less complete account of competition.

Table G.1: Linear combinations by owner type and consolidation channel in
tradable industries

Coefficients report economically scaled linear combinations from the long-run industry regressions.
The regressions give equal weight to each industry. Robust t-statistics are in parentheses; each
standard error uses the full robust variance—covariance matrix of the corresponding regression. *
** and *** denote significance at the 10%, 5%, and 1% levels.

)

Ap ATFP ACost/Emp ACost/Goods AProfit AlnEmp AlnRev
Panel A: Effects by Owner Type

Total PE 0.002 0.005 0.003*** -0.003*** -0.002***  -0.032*** -0.034***
(1.49) (1.57) (5.19) (-2.69) (-2.95) (-3.96) (-5.29)
Total Listed -0.001  -0.001 -0.001* -0.004** 0.002* -0.005 -0.008
(-0.51)  (-0.52) (-1.67) (-2.57) (1.75) (-0.63) (-1.02)
Total Non-listed 0001 0.000 0.001 0.001 -0.002* 0.008 0.007
(-0.50)  (-0.13) (1.25) (0.69) (-1.68) (0.70) (0.67)
Panel B: Effects by Consolidation Channel
Ownership total  0:002"  0.007* 0.002** -0.007*** 0.001  -0.022*** -0.019***
P (1.93) (2.04) (2.57) (-4.70) (0.64) (-2.79) (-2.93)
Growth total 0.004  -0.005 0.004*** 0.000 -0.002 -0.017  -0.037***
(1.45)  (-1.40) (3.32) (0.23) (-1.61) (-1.53) (-3.84)
Net-entrv tota] -0-006" 0.001 -0.002* 0.001 -0.001 0.009 0.022*
Y (-3.21)  (0.35) (-1.89) (0.45) (-0.82)  (0.87) (1.94)
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