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Motivation

The private equity (PE) industry has quadrupled in size since 2010, reach-
ing more than $4 trillion in assets under management last year

Critics often express concerns about the adverse impact of PE buyouts,
although research generally finds that buyouts have a positive impact on
target firms (Bloom et al., 2015, AER; Davis et al., 2014, AER; Kaplan,
1989, JFE; Lerner et al., 2011, JF)

Despite the fact that firms are part of complex production networks, we
lack evidence on the supply chain spillovers of PE ownership

We address this research gap using unique production network
data and PE buyouts from Belgium
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Hypotheses

Theoretically, the supply chain spillovers of PE buyouts are ambiguous

− Assuming that PE buyouts enable targets to pursue new growth oppor-
tunities and improve operational efficiency, suppliers may benefit from
increased demand or knowledge spillovers (Holmström, 1988)

− Even if PE funds create value for their portfolio companies, they may do
so at the expense of suppliers, for instance by renegotiating long-term
contracts in order to cut costs (Shleifer and Summers, 1988)
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Preview of the main findings

Using unique firm-to-firm sales data combined with PE buyouts from
Belgium, we run difference-in-differences models comparing the eco-
nomic trajectories of suppliers with versus without PE-backed customers

3 key findings:

1. On average, PE buyouts positively impact suppliers through in-
creased demand for inputs (not, e.g., knowledge spillovers)

2. In economic downturns, this effect is muted as PE investors
exert greater pressure on suppliers to realize short-term cost
savings for portfolio companies

3. PE buyouts have crowding-out effects on rivals that rely on
common suppliers
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PE firms

PE firms raise funds from institutions and wealthy individuals, and then
invest that money in buying and selling companies

A PE buyout = the purchase of a (mature) company using equity from a
PE fund + debt, with the aim of increasing the company’s value

As a PE fund matures, its portfolio companies are publicly listed or sold
to a strategic or financial buyer (usually after 4–6 years)

⇔ VCs do not use lots of debt and typically target earlier-stage firms



PE value-creation strategies

Broadly, PE firms have 3 value-creation strategies:

1. Operational improvements (e.g., reducing agency frictions or provid-
ing professional expertise)

2. Relaxation of financing constraints that limit the realization of growth
opportunities

3. Financial engineering (e.g., through interest tax shields)

For private firm buyouts, 1. and 2. have been shown to be more important
(Boucly et al., 2011, JFE; Biesinger et al., 2023, WP; Cohn et al., 2022,
RF; Davis et al., 2021, MS)

→ We lack evidence about the role of supply chains in PE investors’
ability to create or extract economic value
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Data

Firm-to-firm sales data (National Bank of Belgium)

Firm balance sheet data (National Bank of Belgium)

PE transactions data (Orbis M&A and Capital IQ) PE selection criteria

→ Our final data sample includes 230K unique firms (with 204 PE targets)
over the period 2002–2022 Summary statistics

→ Most PE deals in our sample, as well as globally, are private firm buyouts



Treatment sample

PE-backed firms 204

Suppliers of PE-backed firms 36,222

Suppliers of PE-backed firms with sales share > 5% 2,457



Number of PE deals over time



PE deal characteristics

Belgium seems a representative country in terms of PE activity

Belgium France UK US

PE capital/GDP 0.05% 0.05% 0.17% 0.17%

PE deal size (average, million $) $280m $395m $280m $389m
Proportion of private-to-private PE deals 55% 52% 61% 43%



PE acquirer countries

Acquirer country Number of PE deals Percentage of total deals (%)
Belgium 96 47.06
Netherlands 33 16.18
United States 20 9.80
United Kingdom 14 6.86
Luxembourg 7 3.43
Germany 6 2.94
France 6 2.94
Other 22 10.79
Total 204 100.00

PE deals across sectors

The acquirers include (smaller) Belgian PE firms as well as (larger) global PE firms
(such as the Carlyle Group, CVC Capital Patners, and Goldman Sachs)
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We compare the economic trajectories of treated versus non-treated suppliers



Identification strategy

A common identification challenge in this setting is that buyouts are non-
random

Unlike other studies, we do not focus on target firms, but on the suppliers
of those firms, which already reduces potential endogeneity concerns

– Moreover, PE investors do not target firms with inherently different
suppliers Details

We attempt to resolve any remaining concerns by using the granularity of
our data to construct a control group of comparable firms (Davis et al.,
2014, AER; Boucly et al., 2011, JFE)
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Identification strategy

1. We match treated firms with control firms using PSM

2. Matching criteria:

− Sizet−1

− Leveraget−1

− Profitabilityt−1

− 4-digit NACE industryt−1

3. We retain the 5 closest control firms for each suppliers, creating cohorts

− We restrict our focus to affected suppliers for whom sales to PE-
backed firms constitute at least 5% of their total sales +



Identification strategy

We run a stacked difference-in-differences model:

yi ,t,c = β · Post PEi(j),t,c + λi ,c + λt,c + ϵi ,t,c

− yi ,t,c represents firm outcomes, such as sales, profitability, employment,
and markups (De Loecker and Warzynski, 2012, AER)

− Post PEi(j),t,c is equal to 1 after customer j of supplier i was involved in
a PE buyout

− λi ,c and λt,c are firm-by-cohort and year-by-cohort FE, respectively

− ϵi ,t,c is clustered at the firm-cohort level

⇒ The main assumption is that firms in the same cohort would follow similar
trends in the absence of treatment (as confirmed below)
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Summary statistics: Final sample of treated and control suppliers

N Mean Median SD P10 P90

ln(Total assets) 46,256 14.331 14.049 2.119 11.674 17.369
ln(Employees) 46,256 2.277 1.917 1.692 0.336 4.734
Age 46,256 21.790 19.000 15.018 6.000 41.000
Debt/TA 46,256 0.580 0.550 0.432 0.109 0.957
ln(Debt) 46,254 13.461 13.168 2.268 10.631 16.778
EBITDA/Sales 46,256 0.886 0.907 0.274 0.743 1.107
ln(EBITDA) 46,256 12.335 12.198 2.072 9.715 15.256
Tangible assets/TA 46,256 0.234 0.162 0.225 0.010 0.583
ln(Tangible assets) 46,256 11.941 12.081 2.966 8.987 15.469
ln(R&D expenses) 46,256 0.393 0.000 2.155 0.000 12.906
ln(Sales) 46,256 13.274 13.392 2.373 10.065 16.536
ln(markup) 14,111 0.746 0.571 0.697 0.132 1.524
Number of suppliers 46,256 84.834 55.000 72.350 15.000 216.000
Number of customers 46,256 81.389 26.000 124.707 2.000 266.000



Balance test: Treated and control suppliers

Balance test: Standardized differences

(a) Unmatched (b) Matched

Target firms



Results



1. The impact of PE buyouts on targets



In general, target firms outperform their peers

Consistent with Boucly et al. (2011, JFE) and Cohn et al. (2022, RF), PE funds
seem to improve targets’ access to debt financing, allowing them to grow

(1) (2) (3) (4)
ln(Debt) ln(Sales) ln(Employees) ln(EBITDA)

Post PE 0.50∗∗∗ 0.22∗∗∗ 0.16∗∗∗ 0.22∗∗∗

(0.06) (0.06) (0.03) (0.06)

Observations 6,662 6,662 6,662 6,662
Adjusted R-squared 0.92 0.86 0.98 0.80
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

Pre-trends Heterogeneity



Target firms outperform their peers even more during downturns

Consistent with Bernstein et al. (2019, RFS), target firms outperform their peers
even more during economic downturns, when PE investors’ managerial expertise
may be particularly valuable

(1) (2) (3) (4)
ln(Debt) ln(Sales) ln(Employees) ln(EBITDA)

Post PE 0.47∗∗∗ 0.15∗∗ 0.12∗∗∗ 0.20∗∗∗

(0.06) (0.07) (0.04) (0.07)

Post PE × Economic downturn 0.09 0.17∗ 0.12∗∗∗ 0.06∗∗

(0.08) (0.10) (0.04) (0.03)

Observations 6,662 6,662 6,662 6,662
Adjusted R-squared 0.92 0.86 0.98 0.80
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes



2. The impact of PE buyouts on suppliers of targets



Sales increase



Employment increases



Profitability increases



Markups do not change



In general, suppliers of PE-backed firms seem to outperform
other suppliers

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE 0.06∗∗∗ 0.04∗∗∗ 0.06∗∗ -0.00
(0.02) (0.01) (0.02) (0.02)

Observations 45349 45349 45349 15821
Adjusted R-squared 0.93 0.97 0.90 0.73
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes



However, suppliers of PE-backed firms show little signs of
outperformance during downturns

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE 0.08∗∗∗ 0.05∗∗∗ 0.07∗∗ 0.01
(0.03) (0.01) (0.03) (0.02)

Post PE × Economic downturn -0.06∗ -0.04∗∗ -0.04∗ -0.08∗

(0.03) (0.02) (0.02) (0.05)

Observations 45349 45349 45349 15821
Adjusted R-squared 0.93 0.97 0.90 0.73
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

Interestingly, suppliers of PE-backed firms also report an 8% decrease in markups
during economic downturns



Mechanism



1. Mechanism: Normal times



The positive impact in normal times can be explained by
increased demand

Consistent with an increased demand channel, the positive spillovers
are:

− larger for suppliers of target firms with greater growth potential

− larger for suppliers on which target firms are highly dependent for
inputs

− driven by increased demand from PE-backed customers (rather than
other customers)

The results are not driven by alternative mechanisms, such as knowledge
spillovers (Alfaro-Urena et al., 2022, QJE; Amiti et al., 2024, JIE)

+
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2. Mechanism: Crisis times



The increased demand effect is offset during economic
downturns as PE funds exert pressure on suppliers

PE investors help portfolio firms to weather downturns by exerting greater
pressure on suppliers, particularly if they face lower switching costs vis-
à-vis suppliers or have more baraganing power:

− suppliers that offer standardized (rather than differentiated) inputs

− suppliers operating in highly competitive industries

− suppliers of PE-backed firms owned by more reputable PE funds

These suppliers also see a reduction in markups, suggesting that PE funds
“lean on suppliers” to obtain lower prices (The New York Times, 2012)

+
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The role of PE management and leverage

Leverage plays an important role in explaining the increased input demand
and cost-saving pressures documented earlier +

However, leverage alone does not account for our findings, highlighting
a distinctive role played by PE management (Bloom et al., 2015, AER;
Kaplan, 1989, JFE)



Robustness

Parallel trends assumption Details

Alternative channels Details

Placebo tests Details

Matching procedure Details

The determinants of PE buyouts Details

Excluding buy-and-build deals Details

Data sample and measurement Details
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Spillovers through common suppliers

So far, on average, affected suppliers seem to benefit from increased
demand for inputs from their PE-backed customers

This suggests affected suppliers can effectively fulfill the increased demand

However, if capacity constraints arise, suppliers may prioritize their (faster-
growing) PE-backed customers over other customers
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Spillovers through common suppliers



Suppliers terminate relationships with competitors of their
PE-backed customers

(1) (2) (3)
Relationship Relationship Relationship
terminated terminated terminated

Post PE -0.03 0.00 -0.01
(0.02) (0.02) (0.02)

Post PE × Competitor 0.01 0.04∗∗ 0.06∗∗

(0.02) (0.02) (0.03)

Observations 78812 78083 68990
Adjusted R-squared 0.18 0.33 0.45
Supplier FE Yes No No
Customer FE Yes Yes No
Year FE Yes No No
Customer × Year FE No Yes Yes
Supplier × Customer FE No No Yes

where Competitor is equal to 1 if the customer operates in the same 4-digit NACE
industry as the common supplier’s PE-backed customer



Suppliers terminate relationships with competitors of their
PE-backed customers

(1) (2) (3)
Relationship Relationship Relationship
terminated terminated terminated

Post PE -0.02 0.01 0.00
(0.02) (0.02) (0.02)

Post PE × Competitor 0.02 0.03 0.04∗∗

(0.03) (0.02) (0.02)

Post PE × Competitor × Low ICR supplier 0.06∗

(0.03)

Post PE × Competitor × Low EBITDA customer 0.06∗∗

(0.03)

Post PE × Competitor × Low Altman Z-score customer 0.06∗

(0.03)

Observations 68990 68990 68990
Adjusted R-squared 0.46 0.46 0.46
Customer × Year FE Yes Yes Yes
Supplier × Customer FE Yes Yes Yes

The relationship terminations seem to be driven by supply−side (capacity-constraints)
forces rather than demand − side (anti-competitive) forces



PE buyouts create crowding-out effects on rivals that heavily rely
on common suppliers

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE -0.01∗ -0.00 -0.02∗∗∗ 0.00
(0.01) (0.00) (0.00) (0.01)

Post PE × Common supplier exposure -0.07∗ -0.07∗∗ -0.23∗∗∗ -0.11∗∗∗

(0.04) (0.03) (0.05) (0.03)

Observations 273961 273961 273961 83942
Adjusted R-squared 0.92 0.92 0.82 0.67
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

where Common supplier exposure is firm f ’s exposure to suppliers that are also
supplying its PE-backed rival +



Conclusion



Conclusion

Despite academic and policy interest in the real effects of PE buyouts,
we lack evidence on how PE buyouts impact supply chains

Our study offers 3 new insights:

– On average, PE buyouts have positive spillovers on suppliers of
target firms, primarily through increased demand

– In economic downturns, this effect is muted as PE investors
exert greater pressure on suppliers

– PE buyouts have crowding-out effects on rivals that rely on
common suppliers

Our study offers novel evidence on the network effects of PE buyouts,
improving our understanding of how PE investors create and extract
value
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Thank you!
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Biesinger, M., Bircan, Ç., and Ljungqvist, A. (2023). Value creation in private
equity. Working Paper.



References III

Bloom, N., Sadun, R., and Van Reenen, J. (2015). Do private equity owned firms
have better management practices? American Economic Review, 105(5):442–
446.

Boehm, C. E., Flaaen, A., and Pandalai-Nayar, N. (2019). Input linkages and the
transmission of shocks: Firm-level evidence from the 2011 Tōhoku earthquake.
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Appendix



Summary statistics: Full sample

N Mean Median SD P10 P90
ln(Total assets) 1,638,918 13.579 13.422 1.501 11.817 15.539
ln(Employees) 1,638,918 1.603 1.386 1.245 0.000 3.277
Age 1,638,918 17.716 15.000 13.092 4.000 35.000
Debt/TA 1,638,918 0.663 0.675 0.335 0.253 0.961
ln(Debt) 1,638,918 13.015 12.909 1.555 11.131 15.024
EBITDA/Sales 1,364,769 0.948 0.905 0.181 0.790 1.166
ln(EBITDA) 1,638,918 11.549 11.453 1.542 9.736 13.515
Tangible assets/TA 1,638,918 0.290 0.225 0.249 0.017 0.675
ln(Tangible assets) 1,638,918 11.511 11.823 2.549 9.117 13.999
ln(R&D expenses) 1,638,918 0.125 0.000 1.199 0.000 7.888
ln(Sales) 1,638,918 12.460 12.675 2.246 9.306 15.209
ln(Markup) 336,959 0.932 0.736 0.806 0.230 1.777
Number of suppliers 1,638,918 63.487 47.000 51.805 16.000 139.000
Number of customers 1,638,918 65.810 21.000 104.835 2.000 191.000

↑



Variable definitions

Variable Description
ln(Total assets) The natural logarithm of total assets.
ln(Employees) The natural logarithm of the number of employees.
Age The number of years since the firm was founded.
Debt/TA The ratio of debt to total assets.
ln(Debt) The natural logarithm of the total debt.
EBITDA/Sales The ratio of earnings before interest, taxes, depreciation, and amortiza-

tion to sales.
ln(EBITDA) The natural logarithm of earnings before interest, taxes, depreciation, and

amortization (EBITDA).
Tangible assets/TA The ratio of tangible assets to total assets.
ln(Tangible assets) The natural logarithm of tangible assets.
ln(R&D expenses) The natural logarithm of research and development expenses.
ln(Sales) The natural logarithm of total sales.
ln(Markup) The natural logarithm of firm-level markups, estimated following the pro-

cedure from De Loecker and Warzynski (2012).
ln(Skilled labor) The natural logarithm of employees with a higher education degree.
Accounts payable The ratio of accounts payable over total purchases.
Accounts receivable The ratio of accounts receivable over total sales.
Number of suppliers The total number of suppliers that the firm has a relationship with.
Number of customers The total number of customers that the firm has a relationship with.



PE deal selection criteria

Following prior literature, we restrict our focus to PE transactions with:

– Deal type = “Private equity” or “Institutional buy-out” or “Acquisition”

– Deal financing = “Leveraged buyout” or “Private equity”

– The acquirer = an institutional investor

– Initial stake < 50% and final stake > 75%

↑



PE deals across sectors

Sector Number of PE deals Percentage of total deals (%)
Accommodation and food services 3 1.5
Administrative and support services 12 5.9
Agriculture, forestry, and fishing 1 0.5
Construction 7 3.4
Electricity, gas, steam 1 0.5
Information and communication services 27 13.2
Manufacturing 73 35.8
Mining and Quarrying 1 0.5
Professional, scientific and technical services 25 12.3
Transportation and storage 3 1.5
Water supply 3 1.5
Wholesale and retail trade 48 23.5
Total 204 100.0

The distribution of PE deals across sector is similar as in Davis et al. (2021)
↑



Balance test: Target firms

After matching, the standardized mean differences are between -20% and
20%, indicating that the variables are well-balanced

(a) Unmatched (b) Matched

↑



Extension: Heterogeneity in treatment intensity

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE × Sales share ∈ (0%, 5%] 0.04 0.01 0.05∗ 0.02
(0.03) (0.02) (0.03) (0.03)

Post PE × Sales share ∈ (5%, 10%] 0.10∗∗∗ 0.06∗∗∗ 0.09∗∗∗ -0.02
(0.03) (0.02) (0.03) (0.03)

Post PE× Sales share ∈ (10%, 100%] 0.13∗∗∗ 0.08∗∗∗ 0.09∗∗∗ -0.01
(0.01) (0.00) (0.01) (0.01)

Observations 399829 399829 399829 119329
Adjusted R-squared 0.94 0.97 0.91 0.75
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

The 5% cutoff used in the main analysis seems reasonable
↑



PE targets: Employment increases

↑



PE targets: Sales increase

↑



PE targets: Profitability increases

↑



PE targets: Debt increases

↑



Extensions: The impact on target firms

The effects of PE buyouts are more pronounced for targets that were more financially
constrained pre-buyout

(1) (2) (3) (4)
ln(Debt) ln(Sales) ln(Employees) ln(EBITDA)

Post PE 0.42∗∗∗ 0.17∗∗ 0.11∗∗∗ 0.17∗∗

(0.07) (0.07) (0.04) (0.07)

Post PE × Low leveragepre 0.38∗∗ 0.21∗ 0.28∗∗∗ 0.23∗

(0.15) (0.12) (0.08) (0.13)

Observations 6,662 6,662 6,662 6,662
Adjusted R-squared 0.92 0.86 0.98 0.80
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The positive impact in normal times can be explained by
increased demand

ln(Sales) ln(Employees)

(1) (2) (3) (4)

Panel A: Low leverage High leverage Low leverage High leverage

Post PE 0.07∗∗∗ 0.06 0.04∗∗ 0.03
(0.03) (0.04) (0.02) (0.02)

Observations 28432 16099 28432 16099
Adjusted R-squared 0.94 0.93 0.97 0.97

Panel B: High input dependence Low input dependence High input dependence Low input dependence

Post PE 0.07∗∗ 0.06 0.05∗∗∗ 0.02
(0.03) (0.04) (0.02) (0.02)

Observations 27309 18040 27309 18040
Adjusted R-squared 0.92 0.93 0.97 0.97

Panel C: Long relationships Short relationships Long relationships Short relationships

Post PE 0.10∗∗∗ 0.04 0.07∗∗∗ 0.01
(0.04) (0.03) (0.02) (0.02)

Observations 17845 22827 17845 22827
Adjusted R-squared 0.93 0.93 0.97 0.97

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The positive impact in normal times can be explained by
increased demand

ln(EBITDA) ln(Markup)

(5) (6) (7) (8)

Panel A: Low leverage High leverage Low leverage High leverage

Post PE 0.07∗∗ 0.05 0.00 -0.01
(0.03) (0.04) (0.03) (0.03)

Observations 28432 16099 9940 5632
Adjusted R-squared 0.90 0.89 0.73 0.74

Panel B: High input dependence Low input dependence High input dependence Low input dependence

Post PE 0.08∗∗ 0.02 0.00 -0.01
(0.03) (0.03) (0.02) (0.04)

Observations 27309 18040 11785 4036
Adjusted R-squared 0.89 0.88 0.75 0.67

Panel C: Long relationships Short relationships Long relationships Short relationships

Post PE 0.08∗∗ 0.04 0.02 -0.01
(0.04) (0.03) (0.03) (0.03)

Observations 17845 22827 5253 8975
Adjusted R-squared 0.89 0.90 0.70 0.77

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Increased demand for inputs from PE-backed customers versus
other customers

↑



Increased demand for inputs from PE-backed customers versus
other customers

ln(Purchases)i ,j ,t = β · Post PEj ,t + λi ,t + λj + λi ,j + ϵi ,j ,t

↑



The positive impact in normal times is driven by increased
demand from PE-backed customers

(1) (2) (3)
ln(Purchases) ln(Purchases) ln(Purchases)

Post PE 0.15∗∗ 0.16∗∗ 0.18∗∗

(0.06) (0.07) (0.07)

Observations 9951 9238 9197
Adjusted R-squared 0.78 0.78 0.82
Supplier FE Yes No No
Customer FE Yes Yes No
Year FE Yes No No
Supplier × Year FE No Yes Yes
Supplier × Customer FE No No Yes

ln(Purchases)i ,j ,t = β · Post PEj ,t + λi ,t + λj + λi ,j + ϵi ,j ,t

↑



In addition, we find that suppliers of PE-backed firms benefit
from a certification effect

ln(Number of ln(Number of within- ln(Number of outside- ln(Exports to
customers) network customers) network customers) PE investor country)

(1) (2) (3) (4)

Post PE 0.04∗∗ 0.05∗∗∗ -0.01 0.06∗

(0.02) (0.01) (0.02) (0.03)

Observations 45349 45349 45349 30883
Adjusted R-squared 0.95 0.87 0.95 0.87
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

Further analyses imply that the certification effect is quantitatively minor compared
to the direct demand channel from PE-backed customers More results

↑



The increased demand effect is offset during economic
downturns as PE funds exert pressure on suppliers

ln(Sales) ln(Employees)

(1) (2) (3) (4)

Panel A: Differentiated inputs Standardized inputs Differentiated inputs Standardized inputs

Post PE 0.11∗∗∗ 0.06∗ 0.04∗∗ 0.04∗∗

(0.04) (0.03) (0.02) (0.02)

Post PE × Economic downturn -0.04 -0.09∗∗ -0.03 -0.04∗

(0.05) (0.04) (0.03) (0.02)

Observations 18845 26194 18845 26194
Adjusted R-squared 0.94 0.92 0.97 0.97

Panel B: Low competition High competition Low competition High competition

Post PE 0.08∗ 0.08∗∗∗ 0.04∗ 0.05∗∗∗

(0.04) (0.03) (0.02) (0.02)

Post PE × Economic downturn -0.05 -0.07∗ -0.02 -0.04∗

(0.06) (0.04) (0.03) (0.02)

Observations 15929 29420 15929 29420
Adjusted R-squared 0.93 0.93 0.96 0.97

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The increased demand effect is offset during economic
downturns as PE funds exert pressure on suppliers

ln(EBITDA) ln(Markup)

(5) (6) (7) (8)

Panel A: Differentiated inputs Standardized inputs Differentiated inputs Standardized inputs

Post PE 0.04 0.09∗∗ 0.07 -0.02
(0.04) (0.04) (0.05) (0.02)

Post PE × Economic downturn 0.07 -0.09∗ -0.09 -0.09∗

(0.06) (0.05) (0.08) (0.05)

Observations 18845 26194 5832 9922
Adjusted R-squared 0.89 0.90 0.73 0.74

Panel B: Low competition High competition Low competition High competition

Post PE 0.04 0.08∗∗ -0.04 0.02
(0.04) (0.03) (0.07) (0.02)

Post PE × Economic downturn 0.03 -0.05 -0.02 -0.08∗

(0.06) (0.05) (0.14) (0.05)

Observations 15929 29420 2685 13136
Adjusted R-squared 0.88 0.90 0.62 0.75

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The increased demand effect is offset during economic
downturns as PE funds exert pressure on suppliers

ln(Sales) ln(Employees)

(1) (2) (3) (4)

Panel C: Young PE firm Old PE firm Young PE firm Old PE firm

Post PE 0.08∗∗ 0.09∗∗∗ 0.05∗∗ 0.06∗∗∗

(0.04) (0.03) (0.03) (0.02)

Post PE × Economic downturn -0.03 -0.09∗ 0.01 -0.04∗

(0.05) (0.04) (0.03) (0.03)

Observations 18586 24662 18586 24662
Adjusted R-squared 0.92 0.93 0.96 0.96

Panel D: Small PE firm Large PE firm Small PE firm Large PE firm

Post PE 0.06∗∗ 0.13∗∗∗ 0.03∗ 0.10∗∗∗

(0.04) (0.03) (0.02) (0.02)

Post PE × Economic downturn -0.05 -0.10∗ -0.01 -0.05∗

(0.03) (0.05) (0.02) (0.03)

Observations 18263 25571 18263 25571
Adjusted R-squared 0.92 0.94 0.96 0.96

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The increased demand effect is offset during economic
downturns as PE funds exert pressure on suppliers

ln(Sales) ln(Employees)

(1) (2) (3) (4)

Panel C: Young PE firm Old PE firm Young PE firm Old PE firm

Post PE 0.07 0.07∗∗ 0.04 0.01
(0.04) (0.03) (0.04) (0.02)

Post PE × Economic downturn 0.06 -0.07 -0.04 -0.09∗

(0.07) (0.05) (0.08) (0.05)

Observations 18586 24662 4588 11233
Adjusted R-squared 0.90 0.90 0.75 0.70

Panel D: Small PE firm Large PE firm Small PE firm Large PE firm

Post PE 0.05∗ 0.13∗∗∗ 0.03 0.01
(0.03) (0.04) (0.02) (0.02)

Post PE × Economic downturn 0.01 -0.10∗ -0.04 -0.03
(0.04) (0.06) (0.04) (0.04)

Observations 18263 25571 6167 9574
Adjusted R-squared 0.90 0.91 0.76 0.78

Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



PE-backed firms are more likely to reconfigure their supply
chains during economic downturns

PE firms may not only “lean on suppliers,” but also reconfigure their
supply chains by terminating relationships with certain suppliers

To test this, we run the following customer-supplier level regression:

Pr(Relationship terminated)i ,j ,t = β · Post PEj ,t + λi ,t + λj + λi ,j + ϵi ,j ,t

↑



PE-backed firms are more likely to reconfigure their supply
chains during economic downturns

Relationship terminated Relationship terminated

Standardized inputs Differentiated inputs High competition Low competition
(1) (2) (3) (4)

Post PE -0.12∗∗∗ -0.08∗∗∗ -0.10∗∗∗ -0.09∗∗∗

(0.03) (0.02) (0.03) (0.02)

Post PE × Economic Downturn 0.08∗∗ -0.03 0.07∗ -0.03
(0.04) (0.03) (0.04) (0.03)

Observations 1934 6490 2603 5827
Adjusted R-squared 0.66 0.57 0.63 0.58
Supplier FE No No No No
Customer FE No No No No
Year FE No No No No
Supplier × Year FE Yes Yes Yes Yes
Supplier × Customer FE Yes Yes Yes Yes

↑



PE-backed firms are more likely to reconfigure their supply
chains during economic downturns

Relationship terminated Relationship terminated

Young PE firm Old PE firm Large PE firm Small PE firm
(1) (2) (3) (4)

Post PE -0.12∗∗∗ -0.09∗∗∗ -0.18∗∗∗ -0.09∗∗∗

(0.03) (0.02) (0.03) (0.02)

Post PE × Economic Downturn 0.07∗∗ -0.02 0.11∗ -0.02
(0.05) (0.03) (0.05) (0.03)

Observations 2090 7107 1597 7522
Adjusted R-squared 0.58 0.59 0.56 0.58
Supplier FE No No No No
Customer FE No No No No
Year FE No No No No
Supplier × Year FE Yes Yes Yes Yes
Supplier × Customer FE Yes Yes Yes Yes

↑



PE-backed firms ultimately diversify their procurement sources
and realize cost savings during economic downturns

ln(Number of suppliers) Cost of inputs/Sales

(1) (2) (3) (4)

Post PE 0.04∗ 0.02 -0.02∗∗ -0.01
(0.02) (0.02) (0.01) (0.01)

Post PE × Economic downturn 0.04∗ -0.02∗∗

(0.02) (0.01)

Observations 6106 6106 6584 6584
Adjusted R-squared 0.95 0.95 0.70 0.70
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Distribution of firms’ reliance on suppliers of PE-backed rivals

↑



Alternative channel: Trade credit
Target firms’ do not change their use of accounts payable post-buyout, and . . .

↑



Alternative channel: Trade credit
. . . their suppliers also do not report a change in accounts receivables

↑



Alternative channel: Trade credit

Accounts payable (customers) Accounts receivable (suppliers)

(1) (2) (3) (4)

Post PE 0.00 -0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00)

Post PE × Economic downturn 0.01 -0.00
(0.01) (0.00)

Observations 6296 6296 41454 41454
Adjusted R-squared 0.77 0.77 0.67 0.67
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Knowledge spillovers
While target firms’ increase hiring of highly educated employees and innovation
activities post-buyout...

↑



Alternative channel: Knowledge spillovers
While target firms’ increase hiring of highly educated employees and innovation
activities post-buyout...

↑



Alternative channel: Knowledge spillovers

While target firms’ increase hiring of highly educated employees and innovation
activities post-buyout...

ln(Skilled labor) ln(R&D expenses)

(1) (2) (3) (4)

Post PE 0.25∗∗∗ 0.23∗∗ 0.72∗∗ 0.48∗

(0.09) (0.11) (0.30) (0.27)

Post PE × Economic downturn 0.04 0.72
(0.14) (0.45)

Observations 5163 5163 6662 6662
Adjusted R-squared 0.83 0.83 0.73 0.73
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Knowledge spillovers
... suppliers of PE-backed firms do not increase hiring of highly educated employees
or innovation activities post-buyout

↑



Alternative channel: Knowledge spillovers
... suppliers of PE-backed firms do not increase hiring of highly educated employees
or innovation activities post-buyout

↑



Alternative channel: Knowledge spillovers

... suppliers of PE-backed firms do not increase hiring of highly educated employees
or innovation activities post-buyout

ln(Skilled labor) ln(R&D expenses)

(1) (2) (3) (4)

Post PE -0.01 -0.01 0.04 0.04
(0.03) (0.03) (0.05) (0.05)

Post PE × Economic downturn -0.00 0.02
(0.03) (0.06)

Observations 30622 30622 45349 45349
Adjusted R-squared 0.87 0.87 0.70 0.70
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Knowledge spillovers
The results do not depend on the innovation-intensity of the sector in which the
targets operate

ln(Skilled labor) ln(R&D expenses)

(1) (2) (3) (4)
Panel A: Innovative sectors (targets)

Post PE -0.04 -0.03 0.02 0.02
(0.03) (0.04) (0.05) (0.05)

Post PE × Economic downturn -0.01 0.01
(0.04) (0.09)

Observations 19067 19067 30922 30922
Adjusted R-squared 0.87 0.87 0.72 0.72
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Knowledge spillovers
The results do not depend on the innovation-intensity of the sector in which the
suppliers operate

ln(Skilled labor) ln(R&D expenses)

(1) (2) (3) (4)
Panel B: Innovative sectors (suppliers)

Post PE 0.02 -0.00 0.03 0.01
(0.05) (0.06) (0.08) (0.07)

Post PE × Economic downturn 0.05 0.07
(0.05) (0.12)

Observations 12552 12552 19145 19145
Adjusted R-squared 0.86 0.86 0.74 0.74
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Knowledge spillovers
The results do not depend on the innovation-intensity of the sector in which the
suppliers or the targets operate

ln(Skilled labor) ln(R&D expenses)

(1) (2) (3) (4)
Panel C: Innovative sectors (targets & suppliers)

Post PE -0.03 -0.04 0.04 0.03
(0.05) (0.06) (0.09) (0.08)

Post PE × Economic downturn 0.02 0.06
(0.06) (0.16)

Observations 8600 8600 14207 14207
Adjusted R-squared 0.86 0.86 0.74 0.74
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Alternative channel: Leverage
High-leverage M&As have no effect on supplier performance or markups, neither
during normal times nor during crisis periods, suggesting that leverage alone does
not explain our findings

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post High-leverage M&A 0.02 0.02 0.04 0.03
(0.03) (0.02) (0.04) (0.03)

Observations 18909 18909 18909 6100
Adjusted R-squared 0.93 0.97 0.90 0.77
Panel B:

Post High-leverage M&A 0.01 0.01 0.02 0.02
(0.03) (0.02) (0.04) (0.03)

Post High-leverage M&A × Economic Downturn 0.05 0.04 0.06 0.02
(0.06) (0.03) (0.06) (0.07)

Observations 18909 18909 18909 6100
Adjusted R-squared 0.93 0.97 0.90 0.77
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



The role of leverage in PE investors’ cost-savings pressure

PE investors are more likely to exert pressure on suppliers’ markups if portfolio firms
are highly levered or have low interest coverage ratios

Indebtedness measure PE-backed firms with high leverage PE-backed firms with low ICR

ln(Markup) ln(Markup) ln(Markup) ln(Markup)
(1) (2) (3) (4)

Post PE -0.00 0.01 0.00 0.01
(0.02) (0.02) (0.02) (0.02)

Post PE × Indebtedness -0.00 0.04 -0.01 0.06
(0.04) (0.04) (0.05) (0.05)

Post PE × Economic downturn -0.04 -0.04
(0.05) (0.05)

Post PE × Economic downturn × Indebtedness -0.15∗ -0.22∗∗

(0.08) (0.11)

Observations 15821 15821 15821 15821
Adjusted R-squared 0.73 0.73 0.73 0.73
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

↑



Placebo I: Canceled deals
We do not find that announced but canceled PE deals have an impact on suppliers
of the target firms

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PEcanceled 0.04 0.00 0.02 -0.02
(0.04) (0.03) (0.04) (0.05)

Observations 14959 14959 14959 5458
Adjusted R-squared 0.95 0.97 0.91 0.69
Panel B:

Post PEcanceled 0.03 0.00 -0.02 -0.01
(0.05) (0.03) (0.05) (0.06)

Post PEcanceled × Economic Downturn 0.03 -0.00 0.09 -0.03
(0.05) (0.03) (0.06) (0.07)

Observations 14959 14959 14959 5458
Adjusted R-squared 0.95 0.97 0.91 0.69
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Placebo II: Customer-supplier relationships that ended right
before the PE event
We do not find that any effects for suppliers whose relationship with the PE target
ended one year before the buyout

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PEplacebo -0.01 -0.01 0.21 -0.07
(0.05) (0.02) (0.18) (0.05)

Observations 19399 19399 19399 3529
Adjusted R-squared 0.90 0.94 0.50 0.64
Panel B:

Post PEplacebo 0.02 -0.01 0.09 -0.08
(0.06) (0.02) (0.24) (0.07)

Post PEplacebo × Economic Downturn -0.07 -0.01 0.31 0.01
(0.10) (0.04) (0.39) (0.12)

Observations 19399 19399 19399 3529
Adjusted R-squared 0.90 0.94 0.49 0.64
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Robustness: Stricter matching procedure

Our results hold if we match suppliers on supplier-level characteristics as well as the
average characteristics of their customer base

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PE 0.06∗∗ 0.03∗∗ 0.05∗ -0.00
(0.02) (0.01) (0.02) (0.02)

Observations 43773 43773 43773 14229
Adjusted R-squared 0.93 0.97 0.89 0.72
Panel B:

Post PE 0.08∗∗∗ 0.04∗∗∗ 0.05∗ 0.00
(0.03) (0.01) (0.03) (0.02)

Post PE × Economic downturn -0.07∗∗ -0.03∗ 0.01 -0.04∗

(0.03) (0.02) (0.04) (0.02)

Observations 43773 43773 43773 14229
Adjusted R-squared 0.93 0.97 0.89 0.72
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Extension: The determinants of PE buyouts
We do not find evidence that PE investors actively take into account firms’ supply
chain structure in their investment decisions.

(1) (2) (3) (4)
PE target PE target PE target PE target

ln(Total assets) 0.0006∗∗∗ 0.0007∗∗∗ 0.0010∗∗∗ 0.0011∗∗∗

(0.0001) (0.0001) (0.0004) (0.0004)

ln(Employees) -0.0000 0.0000 -0.0003∗ -0.0002
(0.0001) (0.0001) (0.0002) (0.0002)

Debt/TA 0.0008∗∗∗ 0.0008∗∗∗ 0.0018∗∗∗ 0.0018∗∗∗

(0.0002) (0.0002) (0.0006) (0.0007)

Accounts receivable 0.0002 0.0004 -0.0009 -0.0007
(0.0007) (0.0007) (0.0022) (0.0022)

EBITDA/TA 0.0023∗∗∗ 0.0023∗∗∗ 0.0057∗∗∗ 0.0058∗∗∗

(0.0005) (0.0005) (0.0016) (0.0016)

ln(Markup) -0.0006∗ -0.0006∗∗

(0.0003) (0.0003)

Ageaverage supplier -0.0000 -0.0000
(0.0000) (0.0000)

ln(Total assets)average supplier 0.0003 0.0004
(0.0003) (0.0007)

(Continued on next slide)

↑



Extension: The determinants of PE buyouts

(Continued from previous slide)

ln(Employees)average supplier -0.0001 0.0001
(0.0002) (0.0006)

Debt/TAaverage supplier 0.0002 0.0008
(0.0005) (0.0018)

Accounts payableaverage supplier 0.0022 -0.0104
(0.0029) (0.0078)

EBITDA/TAaverage supplier 0.0002 0.0039
(0.0011) (0.0037)

Number of suppliers -0.0002 -0.0004
(0.0001) (0.0004)

Share of suppliers offering standardized inputs 0.0004 0.0003
(0.0007) (0.0015)

Share of suppliers in low competition sectors -0.0004 0.0000
(0.0005) (0.0012)

ln(Markup)average supplier 0.0002
(0.0003)

Observations 400106 400106 117946 117404
Adjusted R-squared 0.09 0.09 0.12 0.12
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

↑



Extension: Excluding buy-and-build

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PE 0.06∗∗∗ 0.03∗∗ 0.06∗∗ -0.02
(0.02) (0.01) (0.02) (0.02)

Observations 40150 40150 40150 13816
Adjusted R-squared 0.94 0.97 0.91 0.73
Panel B:

Post PE 0.08∗∗∗ 0.04∗∗∗ 0.06∗∗ 0.01
(0.02) (0.01) (0.03) (0.02)

Post PE × Economic downturn -0.06∗∗ -0.05∗∗ -0.04 -0.11∗∗

(0.03) (0.02) (0.04) (0.05)

Observations 40150 40150 40150 13816
Adjusted R-squared 0.94 0.97 0.91 0.73
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Extension: Excluding PE deals executed during recessions

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PE 0.07∗∗∗ 0.04∗∗∗ 0.07∗∗∗ 0.02
(0.02) (0.01) (0.03) (0.02)

Observations 34495 34495 34495 12236
Adjusted R-squared 0.94 0.97 0.91 0.78
Panel B:

Post PE 0.09∗∗∗ 0.04∗∗∗ 0.09∗∗∗ 0.02
(0.03) (0.01) (0.03) (0.02)

Post PE × Economic downturn -0.08∗∗ -0.02∗ -0.08∗ -0.00
(0.04) (0.01) (0.05) (0.04)

Observations 34495 34495 34495 12236
Adjusted R-squared 0.94 0.97 0.91 0.78
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Extension: Heterogeneity in treatment intensity

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE × Sales share ∈ (0%, 5%] 0.04 0.01 0.05∗ 0.02
(0.03) (0.02) (0.03) (0.03)

Post PE × Sales share ∈ (5%, 10%] 0.10∗∗∗ 0.06∗∗∗ 0.09∗∗∗ -0.02
(0.03) (0.02) (0.03) (0.03)

Post PE× Sales share ∈ (10%, 100%] 0.13∗∗∗ 0.08∗∗∗ 0.09∗∗∗ -0.01
(0.01) (0.00) (0.01) (0.01)

Observations 399829 399829 399829 119329
Adjusted R-squared 0.94 0.97 0.91 0.75
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

The 5% cutoff used in the main analysis seems reasonable
↑



Extension: Real effects for rivals with common suppliers whose
relationships were terminated

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Panel A:

Post PE 0.10 0.05 0.03 0.09
(0.08) (0.04) (0.09) (0.05)

Observations 3701 3701 3701 1634
Adjusted R-squared 0.94 0.94 0.80 0.69
Panel B:

Post PE -0.19∗ -0.07 -0.37∗∗∗ 0.11
(0.11) (0.09) (0.13) (0.09)

Observations 1307 1307 1307 650
Adjusted R-squared 0.96 0.94 0.82 0.65
Firm × Cohort FE Yes Yes Yes Yes
Year × Cohort FE Yes Yes Yes Yes

↑



Extension: Disentangling the certification and demand channel

(1) (2) (3) (4)
ln(Sales) ln(Employees) ln(EBITDA) ln(Markup)

Post PE 0.07∗∗∗ 0.04∗∗∗ 0.06∗∗ -0.00
(0.02) (0.01) (0.02) (0.02)

Post-buyout within-network customers 0.01 0.01 0.00 -0.00
(0.01) (0.01) (0.01) (0.01)

Observations 45349 45349 45349 15821
Adjusted R-squared 0.93 0.97 0.90 0.73
Controls No No No No
Firm×Cohort FE Yes Yes Yes Yes
Year×Cohort FE Yes Yes Yes Yes

where Post-buyout within-network customers captures the number of new cus-
tomers a treated supplier gains within the PE-backed firms’ network post-buyout

↑
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