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Abstract

Conditional on a contractionary monetary policy shock, the labor share of value added is expected
to decrease in the basic New Keynesian model. By providing firm-level evidence, we are first to validate
this proposition. Using local projections and high dimensional fixed effects, we show that a one standard
deviation contractionary monetary policy shock decreases firms’ labor share by 0.4 percent, on average.
However, reactions are heterogeneous along two dimensions: The labor share is most informative to
discriminate firms by their response in payroll expenses, firms’ leverage is most informative to discriminate
by their response in value added. We inform the policy debate on transmission and redistribution effects
of monetary policy.
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1 Introduction

Our study provides firm-level evidence on the response of key economic variables to a monetary policy (MP)
shock: value added, wages, and the labor shardﬂ Both value added and wages constitute a cornerstone of
corporate decision-making. Value added measures a company’s contribution to economic output. Wages, on
the other hand, are the main component in income for the majority of households, they are central to both
investment and consumption behavior. From the perspective of the firm, labor compensation is typically

a vital cost component. At the macro-level, understanding wage-setting is key for understanding inflation

dynamics and unemployment (Christiano et al.l 2016} [Gali et al.l 2012) /] The labor share of value added

is not only a key indicator for the distribution of income (Pikettyl 2015) but directly linked to the mark-up

and, by implication, central to the pricing behavior of firms (Cantore et al. [2020; Nekarda & Ramey| |2020;

2015)). Notwithstanding these factor’s centrality, and despite the fact that the New Keynesian (NK)
model features clear implications, empirical literature of their response to MP shocks at firm-level is virtually
nonexistent.

Our paper is thus first to test for the consistency of the NK model by investigating the change of the labor
share at the highest resolution across euro area (EA) member states. Moreover, we dig deeper and propose
the hypothesis that firm heterogeneity in cost structure is a decisive factor to consider for the labor share

response to MP. We inform the current debate on the evolution of the redistribution channel of MP and firm

heterogeneity (Auclertl 2019; |Cantore et al., [2020; (Ottonello & Winberry, [2020; Kehrig & Vincent, 2021)).

In order to study the nuances in the labor share, wages and value added as well as empirically explore our
hypotheses, we analyze a micro-panel from 1999-2017 covering over 2.1 million firms.
We find a significant, highly robust and pronounced negative reaction of labor costs, value added and the

labor share after a contractionary MP shock. The literature on transitory effects of firm heterogeneity focuses

on fundamentals such as age (Cloyne et al., 2018), size (Gertler & Gilchrist), [1994) or balance sheet related

measures (Ottonello & Winberry}, 2020; [Jeenas, [2019)). We find that measures related to factor input costs

matter predominantly for determining heterogeneity of cyclical behavior. In particular, while firms with a

high labor share are affected most strongly by MP, firms with a low labor share operate more independently.

IWe follow (2020) and define the firm-level labor share as payroll divided by value added.

2Together with price-setting, wage-setting determines the response of the economy to MP shocks (Galil |2011)). (2011))

notes that, ‘despite the central role of the wage-setting block in the NK model, the amount of work aimed at assessing its

empirical relevance has been surprisingly scant’.



Moreover, firms with high leverage ratios are also relatively more responsive to MP. However, across these
two dimensions — labor share and leverage — results are driven by fundamentally different channels. These
are, firms are most meaningfully discriminated according to what constitutes the main component in their
factor input cost structure: labor-intensive firms react by making payroll amendments, highly leveraged
firms react by altering their production. For the latter, value added drives the results.

We use information-neutral shocks developed by |Jarocinski & Karadi| (2020)) for identified changes in MP.
These shocks may be interpreted as exogenous with respect to credit conditions insofar as they do not contain
any central bank information on the state of the economy. Following |Ottonello & Winberry| (2020)), we break
down the euro-area wide MP shocks to the micro-level by employing the firm’s idiosyncratic leverage ratio
as an exposure measure. In a local projections regression framework, we then estimate the labor share’s
reaction, controlling for a high dimensional combination of fixed effects.

Results from this research project help design more effective governmental and central bank policies. The
paper informs the discussion about fundamental questions in the field of monetary economics, including:
how do low interest rates affect the distribution of income between wages and capital from the perspective of
the firm? Are widely used NK models able to jointly match the response of wages and the labor share? How
do firm-specific characteristics such as financial constraints, firm age or balance sheet composition affect the
transmission of MP, and what channels are at play?

The remainder of the paper is structured as follows. The subsequent section explains the theory of our
working hypothesis. Section [3] explains our data set. Section [d] contains the empirical results and robustness
exercises. Section [] discusses and interprets the findings, puts them into context with the existing literature

and derives some policy implications. Section [6] concludes.

2 The labor share in the NK-Model, firm heterogeneity and work-

ing hypotheses

This section outlines the theoretical background of our empirical working hypothesis. We combine insights
from the literature on firm-level frictions such as capital irreversibility (Lanteri, |2018; [Ramey & Shapiro),
2001) and cash-in-advance (Carlstrom & Fuerst, |1995} [Lucas & Stokey, [1985)) with insights from the literature
on macro-fluctuations — i.e. heterogeneous wage and price Philips curves (Gali, 2015 |Cantore et al.l [2020)

- to motivate our hypothesis on the response of the firm level labor share to a MP shock.



In standard NK models, the labour share is related to the real marginal cost (i.e. the inverse of the
price markuyﬂ). According to stylized textbook set-ups (Cantore et al. 2020} |Gali, |2015)), the labor shares’

deviation from the steady state is defined as
lst =wi +he —y (1)

where [s; is the labor share w; is the real wage, h; is hours worked, and y; is the output; all at time t. Using
a simple wage and price Philips curve as well as the assumption that MP is able to track the natural rate of

interest, [Cantore et al.| (2020) show that log deviation of real wages can be expressed as

A=A yp
= ——€
1+ kp + Ky ¢

(2)

Wy

where AP, A, kp, and k,, are (positive) slope coefficients of the Phillips curves. eMFP is a MP shock. In
response to monetary tightening, real wages are expected to fall if wages are more flexible than prices - i.e.
AP < A", With respect to the production function, frictions in the labor market and financial constraints can
influence the labor share in equation [I]- suggesting that the labor share decreases after monetary tightening

under reasonable specifications of the NK model (Cantore et al., [2020)).

The NK model, however, is a model of the aggregate economy and thus agnostic to the business models
of different kinds of companies. Equation [2]illustrates that wage policies of specific firms influence the labor

share at the firm-level.

MP shocks impact the costs of a company by altering borrowing costsEl To investigate the response
of a firm to a MP shock, we hence suggest it is most informative to look at variables closely related to
the company’s cost structure. Typically, in the academic macroeconomic realm, the production process is
best characterized via a production function that describes how output is produced as a combination of
its factor inputs, capital and labor. Taken together, we consider it reasonable to employ variables that
contain information about the composition of and expenses on these factor inputs, in order to discriminate
meaningfully between firms, and to map out their response to MP. These variables are the leverage ratio,
and the labor share.

Leverage, on the one hand, is a commonly used measure to approximate the sensitivity of firms to monetary

policy (Jeenas| [2019; |Ottonello & Winberry, 2020). The labor share, on the other hand, is closely related

3the labour share equals the real marginal costs (i.e. sy = mc;) if labor is compensated according its marginal product.
4Some firms may be affected more indirectly, e.g. if they have no or very low borrowing costs.



to the production function of companies, serves as an indicator to distinguish companies between industries
and business models, and is highly informative about labor costs a company is faced with. Surprisingly, the
degree to which a firm employs labor during production is seldom discussed in macroeconomic literature.
Due to the fact that labor has its own regulation, accounting standards and physical limits, the degree to
which a company employs it serves as an important dimension to discriminate between firms, both withirEl
and betweenf] industries.

The literature on firm heterogeneity discusses two other variables used to discriminate firms: size (Gertler
& Gilchrist, 1994), and age (Cloyne et al., 2018). Clearly, however, to discriminate between firms (or
industries) along the lines of (a combination of) age or size does not result in the intuitive description of
firms (or industries) that the labor share (often combined with leverage) providesﬂ Therefore, we argue, they
are inferior to the labor share when it comes to complexity reduction and theoretical abstraction. Complexity
reduction is necessary for economic modelling, and an indispensable analytical tool when disentangling the
transmission channels of monetary policy.

With this in mind, it is important to note that the wage share and leverage are not two sides of the same coin.
The correlation coefficient between leverage and wage share is very lowﬂ, highlighting that both dimensions
convey specific information that is not available when looking at only at them individually.

To illustrate further, consider two stylized companies with vastly dissimilar business models as an example:
First, a consulting agency, characterized by a high labor share. Second, an aerospace plant with planes,

airport infrastructure and other tangible assets financed by loans, characterized by high leverage.

We hypothesize that when short term credit conditions tighten, the two types of companies have funda-

mentally different prospects in reacting to the shock: while both companies face a cash in advance constraintﬂ

5Consider, for instance, two companies selling the same good, e.g. translation services: these companies can go about their
business either very labor-intensively (by employing a high amount of polyglot workers), or rather labor-unintensively (by using

specialized computer software) — pointing toward striking within-industry firm heterogeneity in the labor share.

6'I‘ableprovides evidence that the labor share helps discriminate between industries, especially when combined with balance

sheet indicators. The industry-level correlation coefficient between leverage and wage share is very low - .24 in our sample.

"In our data set, an industry-level example with high labor share and low leverage is ‘scientific research and development’
and, conversely, ‘manufacturing of tobacco products’ (see Tablein the Appendix [A.2)) distinguishes itself as an industry with
eminently high leverage and a low labor share. Age or size appear strikingly less handy when it comes to an intuitive distinction

between these industries.
8.14 in our data set

9i.e. they have to finance their respective payroll and long-lived capital assets with short-term debt (Carlstrom & Fuerst},

1995} [Lucas & Stokey), |1985))



their cost structure and risk management are fundamentally different. As such, we expect that a company
with a high labor share and its costﬂ primarily determined by the payroll alters its costs mostly via costs of
employees. The consulting firm in our example thus reacts to the shock with large amendments in total costs
by making redundancies, imposing hiring freezes or decreasing bonuses. The areospace plant, on the other
hand, faces substantial risk of capital irreversibility (Lanteri, 2018)E That is to say, this type of company
puts more emphasis on managing assets and investments compared to less leveraged ones, because their cost
structure is less determined by payroll expenses but by external finance. The considered aerospace plant
thus may alter its balance sheet primarily by reducing leverage and covering its capital costlel This can
be achieved in different ways e.g. by reducing investments or in case of short-term frictions for investment
reduction, the aerospace plant may try to sell more planes - e.g. by offering discounts - to reduce the stock

of inventory on its balance sheet.

Based on the considerations laid out above, we deduct the following hypothesis:

All else equal, ...

e ... a MP tightening shock is followed by a decline in the firm-level labor share, on average.
e ... firms with large labor shares adapt to MP primarily by altering payroll expenses.

e ... firms with high leverage adapt to MP primarily by altering their value added.

3 Data

We base our analysis on an annual corporate-sector micro panel of EA companies from 1999 until 2017, and
conduct the baseline estimations based on the eleven EA founding members to abstract from a potential
sample selection bias at the country dimension. Figure [1] highlights that the EA aggregate labor share, in
contrast to the US labor share, is relatively stable (Gutierrez & Piton |2020) and thus not characterized by a
decline described by |[Autor et al.| (2020). Therefore, it serves as an excellent basis for the analysis of cyclical

labor share components.

10including cost of short-term debt

HRamey & Shapiro| (2001) provides evidence from aerospace plant shut-down where capital is sold at large discounts on the

secondary market.

12this latter transmission mechanism is known as the investment channel of MP (Ottonello & Winberry, 2020).



Figure 1: Euro Area Labor Shares - BvD Amadeus/EU KLEMS Comparison
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0.45 T T T T

Year

Notes: The dark dashed line in the middle displays the wage share according to EU KLEMS for EA-11 (defined as ratio of
labor compensation to gross value added; data are from July 2018 release). The upper (light blue) line is the BuD Amadeus
median firm-level wage share for EA-11. The bottom (dark blue) line is the BuD Amadeus total sum of costs of employees

divided by the total sum of value added for EA-11 (all calculations based on our sample).

While the sample excludes the public sector, freelancers, and financial companies, it is highly representa-
tive at the macro-level. Figure || demonstrates the representativeness of our data, benchmarked by the EU
KLEMS EA-11 labor sharﬂ The solid lines (sample mean and median) capture the dynamics as well as

the level of well-established statistics (dashed line) very well.

3.1 Firm-level data

The data for our main industry-level analysis come from the Bureau van Dijk’s (BvD) Amadeus commercial
database for European firms, which is a subset of the BvD Orbis dataset for global firms. This rich database
comprises employment statistics, detailed balance sheet information and industrial industry affiliation for
SMEs and large firms, reported with annual frequency. It covers all EA countries and is thus, despite some
noteworthy shortcomingﬂ the best publicly available dataset for comparing firm data across Europe over
time (Kalemli-Ozcan et al., [2019; |Gopinath et al., [2017).

Crucially, for our purpose, BvD’s Amadeus provides firm reporting of total assets, equity, outstanding loans,

sales, value added and cost of employees, the latter two of which are the basis to calculate firm-level labor

IBEU KLEMS stands for EU level analysis of capital (K), labor (L), energy (E), materials (M) and service (S) inputs.

Mguch as increasing sample size over time and non-uniform national reporting requirements across countries



sharesIEl over the period from the introduction of the euro in 1999 until 2017. We compute firm-specific
leverage ratios as the share of total liabilitieﬁ over total assets. For the analysis we consider unconsolidated
firm statements across the full range of corporate firms and industries. Appendix describes our sample
selection and data cleaning operations which we base on |Ottonello & Winberry| (2020); Kalemli-Ozcan et al.
(2019) and [Belenzon et al.| (2017)). Following their suggestions, we drop observations with negative values of
total assets, value added, number of employees or sales. In addition, we drop observations where the costs of
employees or the labor share is below zero. We winsorize the labor share at the 99.5th and .05th percentile.
To assure consistency across estimations, we only consider observations with non-missing labor shares. Our
baseline sample includes the eleven EA founding memberﬂ Table displays the summary statistics of our

data set.

3.2 Industry-level data

In order to extend our analysis to the industry-level, we collapse the micro-data variables to the country-
industryﬁ level and recompute the labor sharelfl As an exposure variable, in order to break down the
EA-wide MP shocks to the industry-level, we employ the well-established external financial dependence
ratio as in [Rajan & Zingales (1998), recomputed at the two-digit NACE Rev. 2 level using data from
Compustat. It is defined as the industry median fraction of capital expenditures financed by external funds

for mature Computstat companies over the period 1999-2017.

3.3 Monetary policy shocks

Our employed MP shocks for the EA as a whole are identified by and retrieved from |Jarocinski & Karadi
(2020). These quarterly shocks are relatively new, but at the same time quickly becoming the gold standard
for identified EA MP surprises because they can be interpreted as unanticipated changes in credit conditions.
Jarocinski & Karadi| (2020) provide evidence that it is not uncommon for the stock market to depreciate
after markets are surprised with lower than expected policy rates (e.g., a surprisingly strong cut may sends

the signal that the economy is in worse condition than previously expected by market participants). The

15 Following [Autor et al.| (2020) we define the labor share as payroll over value added.

16that is, total assets minus equity

17These are, Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain.
I8that is, two-digit NACE Rev. 2 industry classification

19We keep only observations for which both payroll expenses and value added are reported.



Table 1: Summary Statistics

Variable N Mean (Std. Dev.) p5 Median p95

MP shock*LR;_4 13,966,175 0.02 (0.07) -0.07  0.00 0.15

Cost of Employees/VA 14,453,176 72.63 (23.73) 28.71  75.68 102.98
Cost of Employees 14,453,176 1,310,734.65 (30,167,410.27) 18,539 182,000 3,298,416
Cost of Employees (g) 14,453,176  0.08 (0.23) -0.22 0.04 0.53
Value added 14,453,176 2,155,078.55 (55,296,745.40) 30,361  259,857.50 5,011,055
Value added (g) 14,453,176  0.08 (0.28) -0.30  0.04 0.63

TA 14,453,176 9,333,298.15 (361,352,962.85) 58,000 622,832 15,406,928
Equity 14,453,176  3,563,096.65 (14,3336,202.53) 10,067 172,142 5,853,024
LR 14,453,176 0.63 (0.25) 0.16 0.67 0.96
Cash/TA 14,052,516  0.16 (0.19) 0.00 0.09 0.57
Working capital/TA 14,290,750  0.27 (0.27) -0.10 0.24 0.76

Sales 13,700,288  8,336,940.06 (220,991,484.74) 77,817 773,409.50 17,869,286
Cost of Employees/Sales 13,626,334  29.46 (19.66) 4.91 25.82 67.37

Ne Employees 11,218,478  34.92 (562.05) 1.00 6.00 98.00

Age 2,120,040 12.89 (11.36) 2.67 9.52 34.34

Notes: This table presents summary statistics for the variables used in the empirical tests. All statistics are based on annual
frequency. The *MP shock«LR¢_1’ variable captures the annual sum of ECB monetary shocks provided by |Jarocinski & Karadi

(2020), broken down to the firm-level via the exposure measure, the LR. ’Cost of Employees/VA’ and ’Cost of Employees/Sales’

Costof Employees and Costof Employees

are the firm level labor shares defined as Value Addod Sales

, respectively. Similarly, *Cost of Employees
(9)’; > Value Added (g)’ are the growth rates of the name-giving balance sheet items. >TA’ is the total balance sheet size in euros.
’Equity’ are shareholder’s funds. LR’ stands for leverage ratio and is defined as %jzﬁgzes ’Cash/TA’ are firm’s cash
reserves divided by total assets. *Working capital/TA’ is a given firm’s working capital divided by total assets. 'N Employees’
are firm’s number of employees. ’Sales’ is any given firm’s total revenue. ’Age’ is the average firm age in years. All balance

sheet items at firm level are provided by Bureau van Dijk’s Amadeus database. The sample includes 2,139,347 firms in 79

industries.



authors thus use sign restrictions on the joint high frequency reaction of interest rates and stock market prices,
disentangling information conveyed in the shocks about the ECB’s assessment of the economic outlook as
well as its MP decisions. These news about the state of the economy from changes in financing conditions
are important for our paper because we specifically study the effect of changing credit conditions rather than
the effect of changes in the state of the economy as a whole. We sum up the quarterly shocks in order to

obtain annual data along the lines of [Holm et al.| (2021)).

4 Empirical results

We estimate a significant and negative reaction of the labor share after a contractionary MP shock at the
firm-level. We break down EA-wide policy surprises borrowed from |[Jarocinski & Karadi| (2020) to the firm
level by employing an exposure variable approach as suggested by |Ottonello & Winberry| (2020). Since our
MP shocks are limited to the measurement of credit conditions and are thus information neutral, firms with
more leverage are naturally more exposed to MP. Local projections allow us to estimate how a firm’s labor
share over horizon j > 0 responds to MP shocks conditional on the firm’s leverage ratio, and to compute
the corresponding impulse responses (Plagborg-Mgller & Wolf, [2021). This motivates our baseline local

projections framework (Jordal 2005) as depicted by the following equation:

Isfivhse=0apn+ BnLlRit 1 MP + T, X ¢ -1+ 6t0Csh + Ot nbich + €f tth.s,c (3)

where sy ¢4 5,5, denotes the labour share of firm f at time ¢ in industry s and country cm By, are the co-
efficients of interest that measure the impact of the EA-wide monetary policy shock M P;j on the firm-level
for every horizon. The shock is broken down to the firm level by LR ;_1 which denotes the (lagged) firm-
specific leverage ratio. oy p, 0t pn, Cs,n and ke are firm-, time-, industry- and country-fixed effects, respec-

tively. Xy:_1 is a vector of firm-specific and macro-economic controls. It contains LR 1p—1, LR?,t the1s

working capital cash loans
total assets ° total assets’ total assets’

log(total assets), and an interaction term between LRy ;yp_1 and
(lagged) country GDP growth. €f;ip . denotes the error term. For above impact horizons (h > 0) we
also include €f¢4n—1,5,.. To investigate its components, we run the same specification as in Equation El on

the dependent variables log(value added) and log(costs of employees). This enables us to elaborate the

transmission channel through which MP affects the labor share. Finally, we cluster standard errors at the

20 s Costof Employees
The labor share is defined as S elueAdded



industry and firm-level to account for potential correlation within the unit where the shock takes place:
clustering by firm allows to control for error correlation at the most granular level. The additional clustering
at industry-level is conservative, given that we already include time-industry fixed effects but might help to

control for potentially correlated shocks across firms in a given industry.

4.1 Results of the baseline specification

Figure [2] displays the results of our baseline specification. We find that a contractionary MP shock results in
a significant decline in the labor share, and that this effect is stronger for firms with higher leverage ratios.
On average, a one standard deviation MP contraction leads to a .4 percentage points decline in the labor
share. This decline is driven by decreasing (log) costs of employees, which is small on impact but more
pronounced after one year, and is still slightly negative after four years. (Log) value added declines slightly
on impact, but react most pronounced after two years - which brings the labor share back to its initial level,

after four years.

Figure 2: Labor Share (and Components’) Response to Monetary Tightening

Labor Share [%] log (Cost of Employees) log (Value Added)

0.2 0.000 0.002

0.0 0.000
-0.002

-0.2 -0.002
-0.004

0.4 -0.004

0.6 -0.006 -0.006

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Years Years Years

Notes: The figure shows the responses to a one standard deviation MP tightening shock in i) the labor share; ii)
log(costs of employees); and iii) log(value added) at firm-level. We plot 95 (68) percent (dark) blue confidence bands calculated

from standard errors clustered at the industry and firm-level.

4.2 Ex-ante firm heterogeneity

Our analysis extends beyond the average firm: given that heterogeneity matters for the firm-specific reaction
to MP, our research question is tailored around variation in business models, cost structure, and balance

sheet composition — which are most meaningfully distinguished along the lines of labor share and leverage

10



heterogeneity (see Section . As strand of literature also suggests size and age as relevant dimensions
(Cloyne et all 2018} |Gertler & Gilchrist| [1994). We address firm heterogeneity empirically by splitting
the data into quantile-bins according to size, age, leverage ratio, and labor share, then repeat the set of
estimations depicted in Equation [3|on these quantiles of the data.

For each of these four dimensions of interest, data are split by these six quantiles: the lowest 10%, the
10-25%, the 25-50%, the 50-75%, 75-90%, and the top 10 (i.e. the 90—100%)@ As a next step, we carry out
regressions for these six quantiles-bins of firm characteristics. By applying this method, we not only control
for ex-ante firm heterogeneity, but are also able to provide one estimate conditional on the average leverage

ratio of the quantilelfl |§|

Figure [3] displays this exercise’s estimates. Thereby, each line represents a variable and each column
represents a quantile-bin. We see that most heterogeneity across estimates is concentrated in the first two
lines (that are, leverage ratio and labor share), where, with respect to the labor share sample spilt, we see
the strongest reaction in the upper quantile and a less pronounced reaction in lower quantiles. Low labor
share companies appear almost non-responsive to MP@ However, estimates of leverage-bins are to be taken
with a grain of salt: since the leverage ratio is also our exposure variable, this variable features heterogeneity
by constructionlfl Across the quantile-bins of size and age in the bottom two rows of Figure |3| we see much
less heterogeneity, only very young firms exhibit a pronounced response with wide confidence bands, and

very large and very old firms react with a negligible increase in the labor share.

When it comes to the components of the labor share —value added and costs of employees— we find

21Quantiles are calculated based on sample means. For each individual firm we then calculate the sample average of the four

dimensions and categorize it by putting it into one of the six quantile-bins.
22Qur interpretation of leverage is different from |Ottonello & Winberry| (2020)), who interpret the within-firm variation of

leverage as a measure the distance to default —i.e. all else equal, a company taking on more leverage becomes more risky. Our
interpretation of leverage, on the other hand, is more related to the business model: the more leverage a company has - and
hence the more interest rates and debt-rollovers play a role for the overall costs of a company - the more likely it will make its

strategic decision dependent on MP.
230ttonello & Winberry| (2020) show how the fixed effects estimator might yield biased estimates of the coefficient of interest

in case of permanent differences in how firms respond to the aggregate shock. They propose to use the within-firm variation of
the exposure variable as a measure to break down a macroeconomic shock to the firm-level. We discuss this issue further below

in section and show that our results remain robust.

24Note that the correlation among groups preserves the sample correlation perfectly: while the correlation between leverage

and labor share in the sample is 0.13 at the bin-level, the variables exhibit a correlation coefficient of 0.13.
25Below we address this issue by conditioning on high and low leverage (Section [4.3), and by taking the first difference of the

exposure variable (Section.
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substantially different reactions depending on how we group our firms. Looking at firms grouped from high
to low leverage, the reaction of value added varies strongly. However, when we group the same firms according
to labor share, the reaction of costs of employees varies more strongly while heterogeneity in value added is
mild (see Figure[l1{and Figure|[12|in Appendix. This finding suggests that indeed both dimensions are
crucial to understand heterogeneous responses at firm-level because different frictions are at play.

While the breakdown by leverage ratio has more explanatory power for heterogeneity in the production
process and value added, the labor share breakdown is more informative about the developments of labor
utilizationm The low correlation coefficient of quantile-bins lets us already infer that we are not looking at
two sides of the same coin. In the next section, motivated by the low correlation, we examine firms dominated

by either high labor shares or high leverage ratios closely to disentangle channels more rigorouslym

4.3 Firm heterogeneity: The role of leverage and labor share

Theoretical considerations of Section [2] highlight how firms with high labor shares restructure their payroll
expenses in response to MP. In addition, it lays out how firms with high leverage adapt to MP by altering
their production/value added. This motivates our study of the response of two very distinct types of firms:
First, firms with high labor shares that, at the same time, exhibit low leverage ratios and, second, firms that

exhibit high leverage ratios with low labor shares@

i) Firms with both high labor share and low leverage ratio. Figure@depicts the responses of the
labor share, costs of employees, and value added for firms where a high labor share is dominant. The labor
share drops to one percent point one year after the shockEl This response is driven by a significant and
pronounced decrease in costs of employees, which is significant until three years after the shock and reaches
its minimum one year after the shock occurs. Value added declines significantly but less pronounced and

less swiftly.

26In the top leverage ratio group, for instance, payroll expenses does not react significantly on impact, but log value added
increases significantly. Thus, for highly leveraged firms, the reaction in production is more central than the reaction in payroll
expenses. For highest labor share firms, the converse is true: These firms are the only ones to reduce their costs of employees
already on impact significantly. They alter their costs easiest by making redundancies, hiring freezes, or amending compensation

schemes.

2"Note, for example, that even the top quantile-bin by leverage ratio contains companies with very high and very low labor

share.
281n this subsection, we define high and low as the top and bottom 25% quantile of firm averages, respectively

29Which is comparable to the reaction of firms in the top 10% leverage or labor share quantile; see ﬁgure
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ii) Firms with both a low leverage ratio and a high labor share. The lower three impulse
responses in Figure [ depict these firms’ reaction to MP. Already on impact, the labor share declines by
about 0.6 percentage points. This decline can be decomposed into a strong increase in value added on impact
and a small decline in costs of employees. After two years, value added decreases significantly and lets the

labor share rebound. Overall, for the highly leveraged group, confidence intervals are much wider.
Figure 4: Labor Share (and Components’) Response to Monetary Tightening - Conditional Sample Splits

Firms with High Labor Share & Low Leverage Ratio

Labor Share [% log (Cost of Employees log (Value Added
05 vl 0.005 9 ( ployees) 0.010 9 ( )

0.0 0.000 0.005
-0.5 -0.005 0.000
-1.0 -0.010 -0.005
-1.5 -0.015 -0.010
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Years Years Years
Firms with Low Labor Share & High Leverage Ratio
Labor Share [%] log (Cost of Employees) log (Value Added)

0.040

-0.020
0

Years Years

Notes: The upper row displays the response in the labor share of firms characterized by both a high labor share (top 25%
quantile) and low leverage ratio (bottom 25% quantile) to a one standard deviation monetary tightening shock. The bottom
row displays the response in the labor share of firms characterized by both a low labor share (bottom 25% quantile) and high
leverage ratio (top 25% quantile) to a one standard deviation monetary tightening shock. Firms are put into a quantile-bin
based on their sample means. We plot 95 (68) percent (dark) blue confidence bands calculated from standard errors clustered

at the industry and firm level

Note that a low leverage ratio is, by construction, associated with a reduced responsiveness to MP shocks
— which corresponds to the credit channel in the literature. Therefore, it is particularly surprising that the
high labor share group reacts in such a pronounced and significant way while exhibiting low leverage. Thus,
in order to control for possible bias in the results along the leverage-dimension, we employ the leverage ratio’s

within-firm variation as an exposure measure in the next subsection.
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4.4 Alternative Exposure Measure: the Leverage Ratio’s Within-firm Variation

Our baseline analysis employs the previous year’s (that is, lagged) leverage ratio as an exposure measure

to break down MP shocks to the firm-level. |Ottonello & Winberry| (2020) propose the leverage ratio’s

within-firm variationf] as an exposure measure, where this within-firm variation is meant to also control for

permanent differences across firms.

Figure 5: Labor Share Response to Monetary Tightening - Sample Splits & Alternative Exposure
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Notes: The figure shows the baseline estimation results (i.e. the response in the firm-level labor share after a one standard
deviation monetary policy tightening shock) based on the leverage ratio’s within-firm variation as an alternative exposure
measure. The sample is split into six quantile-bins by the dimensions labor share and leverage ratio. Firms are put into bins
based on the sample mean. Quantile-bins of respective groups are depicted from left to right in a descending order. We plot 95

(68) percent (dark) blue confidence bands calculated from standard errors clustered at the industry and firm level.

Figure [p] displays the results when we carry out the estimation by quantile-bins as described in Section
We see a very similar pattern as before: The most pronounced labor share reaction is in the top quantiles
of leverage and labor shareﬂ Figure |§| depicts the results when we estimate separately for firms with high
labor share (leverage ratio) and a low leverage ratio (labor share). We find that the still highly significant
decline in the labor share of labor-intensive firms is again driven by a decline in costs of employees. Highly
leveraged firms decrease their labor share while increasing value added. However, in the latter case, results

are insignificant.

30ie. LRy s — Ef{LRys+}
3lpigure in Appendix depicts the sub-components of the labor share. For the responses of log value added, we see

most heterogeneity across the quantiles of leverage, whereas the heterogeneity in the response of costs of employees is most

pronounced across the quantiles of the labor share.
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Figure 6: Labor Share Response to Monetary Tightening - Conditional Sample Splits & Alternative Exposure

Firms with High Labor Share & Low Leverage Ratio
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Notes: The figure shows estimation results based on the leverage ratio’s within-firm variation as an alternative exposure measure.
The upper row displays the response in the labor share of firms characterized by both a high labor share (top 25% quantile)
and low leverage ratio (bottom 25% quantile) to a one standard deviation monetary tightening shock. The bottom row displays
the response in the labor share of firms characterized by both a low labor share (bottom 25% quantile) and high leverage ratio
(top 25% quantile) to a one standard deviation monetary tightening shock. We plot 95 (68) percent (dark) blue confidence

bands calculated from standard errors clustered at the industry and firm level.

4.5 Industry-level aggregate estimation

As firm-level research is a relatively young, fast-evolving field in macroeconomic research, there is no estab-
lished standard approach for measuring firms’ financial sensitivity: The choice of exposure measure as well
as the efficiency and unbiasedness of resulting estimators hinges on assumptions about the data generating

process. At the industry-level, however, external financial dependence is a well-established, mature measure

for industries’ idiosyncratic financial sensitivity since the seminal work of [Rajan & Zingales| (1998). Hence,

we use their exposure measure to provide industry-level evidence on the robustness of our findings. We do

so by collapsing the firm-level dataset to the industry—levellfl This step facilitates comparability with other

macro-studies such as |[Cantore et al] (2020). By collapsing the dataset, we also render our estimation more

32Two-digit NACE Rev. 2 industry classification
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robust to firms entering and exiting the market as well as potential sample-selection bias in our data set.

Thus, we estimate the following industry-level equation:

lStJrh,s,c = Qs hRc,h + BhEFDsMPt + 'thFDsAGDPtfl,c + 6t,hﬁc,h + €t+h,s,c (4)

where [s¢4 1, s, denotes the labor share in industry s at time ¢ and country ¢ for horizon h. EF D, denotes
a time-invariant measure of industry-specific external financial dependencﬂ o, are industry-fixed effects,
Ke,p, are country-fixed effects, d; ; are time-fixed effects. [, are the main coefficients of interest for horizon
h, measuring the impact of a EA-wide monetary policy shock M P;, depending on the extent of reliance on
external finance EF' D of industry s. v, aims to control for the effect of real economic activity on the labor
share in industries with different external finance dependence. For impact horizons h > 0, we also include

€t+h—1,s,c- We cluster standard errors at the industry and country-level.

Figure[7]displays the main estimation results. In line with the firm-level findings, we report a significantly
negative reaction of the aggregate labor share at the industry-level after a contractionary MP shock. The
labor share has a significantly negative reaction on impact and remains negative for the following three
years. Payroll expenses have a significantly negative reaction three years after the shock occurs. Value
added displays a humped-shaped pattern with a significantly positive reaction after one year, before turning

negative, albeit insignificantly.

5 Interpretation

Our empirical results support the hypotheses stated in Section In line with NK theory, we find that,
on average, firms react to a contractionary MP shock with a decline in the labor share. Declines are more
pronounced for companies with higher labor shares and for companies with higher leverage. Looking at
companies mainly characterized by a high labor share, we see that the labor share decline is driven relatively
more by a decrease in costs of employees. In contrast, highly leveraged companies exhibit a pronounced
reaction in value added, which drives the response of the labor share. Below we discuss how the results

square with the existing literature and derive policy implications.

33which is the industry-median fraction of capital expenditures financed by external funds for mature Compustat companies

over the 1999-2017 period, as proposed by |[Rajan & Zingales| (1998).
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Figure 7: Labor Share (and Components’) Response to Monetary Tightening at Industry-level
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Notes: This figure depicts the industry-level response to a one standard deviation monetary tightening shock in the labor
share, log of cost of employees, and log of value added, from left to right. The exposure measure to break down the EA-wide
monetary policy shocks is the time-invariant industry-median fraction of capital expenditures financed by external funds for
mature Computstat companies over the period 1999-2017. We plot 95 (68) percent (dark) blue confidence bands calculated

from standard errors clustered at the industry and firm level.

5.1 Relation to the literature

Our econometric strategy is related to approaches put forward by |Ottonello & Winberry| (2020) as well as

, who deploy financial exposure variables to break MP shocks down to the firm-level. Notwith-
standing, the research questions they tackle are fundamentally different from ours. Our findings complement
their reasoning and resultslfl In contrast to these studies, however, we base our analysis on a data set that is
not limited to listed firms. Below we discuss the particularities of listed firms and liquidity as an alternative

measure of firm sensitivity to MP.

5.1.1 Listed firms

Listed firms are regulated fundamentally different compared to non-listed ones, they tend have a more

dispersed ownership structure, to operate more globally, and they are in a minority. In our dataset, less than

0.1% of firms are listed. A range of other studies (Jeenas| 2019; [Ottonello & Winberry}, [2020; [Autor et all

2020) focuses on listed firms when it comes to MP transmission or labor share analysis because of these
firms’ unique reporting and ownership characteristics. In order to relate to their research, we repeat the
baseline estimation for the sample of listed firms exclusively. Figure[§displays these results. We find that, on

average, listed firms decrease their labor share by about 0.7 percentage points after an MP tightening shock.

34Especially that the impact of MP is most pronounced after one year is a result that all three studies have in common.
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However, heterogeneity across listed firms is large, rendering the response insignificant. Costs of employees
react significantly negative three years after the monetary tightening occurslfl The response in value added

is insignificant and on impact close to zero. Given that most listed companies in Europe operate globally,

are strong exporters, and have ample liquidity [Sharpe & Suarez (2015)), it is not surprising that they are less

sensitive to MP shocks at home — they are more exposed to the global financial and monetary cycle.

Figure 8: Labor Share (and Components’) Response to Monetary Tightening - Listed Firms

Labor Share [%] log (Cost of Employees) log (Value Added)

Years Years Years
Notes: The figure depicts the responses to a one standard deviation monetary tightening shock in i) the labor share, ii)
log(costs of employees) and iii) log(value added) (from left to right) of listed firms. We plot 95 (68) percent (dark) blue

confidence bands calculated from standard errors clustered at the industry and firm level.

5.1.2 Liquidity vs. Leverage

[Sharpe & Suarez| (2015]) point out that, when it comes to making new investments, listed firms’ chief financial

officers tend to care more about the liquidity than borrowing costslfl (2019) builds a model on these
arguments. He argues that corporations face fixed treasury costf>’| to motivate his use of liquidity as the
firm-level exposure variable. Inspired by his research, we conduct our analysis with two alternative exposure

variables related to firms’ liquidity conditions. First, gross liquidity measured by ;- cash__ and, second, net

al assets

liquidity, measured by cash—current Liabilities |38} Regylts are displayed in the upper row of Figure@ For both

current liabilities

variables, we find a significant decrease in the wage share. For listed firms (lower row of the same figure),

only gross liquidity leads to a significant decrease in the labor share.

35The less timely reaction in costs of employees makes sense because European labor market frictions are comparatively large

(S )

®When CFOs were asked why they would not care about changes in their borrowing costs (which only a minority does),

they stated that they have ample cash or cash flow to finance investments.
37e.g. costs related to issuing debt, changing maturity structure and managing cash reserves

38We winsorize net liquidity at the 99th and 1th percentile, gross liquidity is capped to be on the interval of 0 and 1 based

on the sample selection in Appendix
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Figure 9: Labor Share Response to Monetary Tightening - Alternative Exposures with Listed Firms
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Notes: The figure shows the baseline estimation result, i.e., the response in the firm-level labor share after a one standard
deviation monetary tightening shock. Left-hand side figures are based on gross liquidity as an alternative exposure measure.
Right-hand side figures are based on net liquidity as an alternative exposure measure. The upper row displays the response
all firms in the sample. The bottom row displays the response of listed firms. We plot 95 (68) percent (dark) blue confidence

bands calculated from standard errors clustered at the industry and firm levels.

5.1.3 Micro vs. macro

In Section [} we show that our firm-level findings are robust to the industry-level. However, these industry

results contrast |(Cantore et al.| (2020) and [Nekarda & Ramey| (2020) who report a rise in the labor share after

a monetary tightening occurs.

5.2 The labor share is a catalyst for monetary policy

Our research question is inspired by insights from the literature on firm-level frictions (Lanteri, 2018} [Rameyl]

[& Shapiro|, 2001} [Carlstrom & Fuerst], [1995; [Lucas & Stokeyl, [1985) as well as the macroeconomic literature

on MP transmission to the labor share 1|Gali|, |2015|; |Cantore et al.l, |2020|). Our results are in line with a

cash-in-advance reasoning for companies with a big payroll and fit in with the main arguments of capital

irreversibility (Lanteri, 2018; Ramey & Shapiro} 2001)). In addition, our results are in line with the theoretical

predictions of the textbook NK model (Galf, 2015 [Cantore et all [2020) — i.e. that monetary tightening
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leads to a decline in the labor share. The empirical validity of this theoretical prediction, however, is
challenged by the findings of |Cantore et al| (2020) and [Nekarda & Ramey| (2020)), who report a puzzling
positive reaction in the labor share after a monetary tightening Iﬂ Our dataset enables us to control for
firm-level dynamics, we deploy identified MP shocks by |[Jarocinski & Karadil (2020) and analyze firms in
the EA where no considerable downward trend in the labor share is reportedly present (Gutierrez & Piton,
2020). Therefore, our results are not explained by the rise of superstar firms (Autor et al., [2020)) or other
trends that affect both mark-up and labor share in the long-run. Thus, our paper is the first to robustly
substantiate the theoretical predictions of the NK model about the response in the labor share to an MP

shock under the microscope.

5.3 Policy implications

This study informs policy and academic discussions about the effectiveness and potential redistributive effects
of MP as well as about European integration. Through the lens of the NK model, short-term effects of MP
on the mark-up and the labor share are a cornerstone of effective policy. We find that the heterogeneity of
firms affects the transmission mechanism. Firms with a higher labor share react more strongly to MP, firms
with a lower labor share react significantly less - highlighting that policymakers need to think of ways to
transmit MP to firms with low labor shares. This is of particular relevance given that firm structures are
heterogeneous not just across countries and regions, but also over time.

Figure [I0] illustrates substantial labor share heterogeneity across different jurisdictions, and suggests that
regional disparities are strongly correlated within national borders. Given our results, uniform MP in the
EA might be more potent at stabilizing business cycles in some member states compared to otherSF‘_Ul A
prioritization and serious consideration of both a banking union and a capital markets union in policy
discussion and design is vital, as these will help alleviate heterogeneous effects of MP.

The redistributive effect between capital and labor is an interesting avenue to study at a more granular level,
which we leave to future research: as indicated by our results, MP might lead to redistribution in areas
that rely more heavily on services and labor-intensive production, such as urban, densely populated spaces.

These areas are already prone to valuation effects of MP due to rising real estate and property prices.

39Nekarda & Ramey| (2020) discuss the price markup, which they measure by the inverse labor share.

40For instance, insolvency laws, banking practices, labor rights, and social security schemes differ across member states.

Digitalization and the development of digital infrastructure evolves at different speeds across EA countries.
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The decline of the labor share is the subject of extensive research. Digitalization and the rise of superstar
firms are highlighted, among others, as reasons for a decline in the US. If such a decline also materializes in
the EA in the future, it is likely that MP will become less effective, according to our research.

From the perspective of a central bank, redistribution might be a promising tool to steer inflation rates
closer to target. Apart from MP, fiscal authorities and policymakers can monitor the redistributive effects
of MP to determine if they are in line with the political agenda. Potential conflicts between the goals of the
institutions can either be addressed by enhancing automatic stabilizers (such as a European unemployment
insurance or basic income) or a legislative update of the ECB’s toolkit toward transmission channels that

are more independent from firm and bank heterogeneity.

Figure 10: Labor Shares across Euro Area Regions

Notes: The image displays sample averages of aggregated labor shares in EA NUTS-3 regions of eleven founding members
(EA-11). (Dark) blue colors mark regions with (very) high labor shares, (dark) red areas mark regions with (very) low labor

shares. Teal-colored areas are missing data or not part of the EA at its inception.
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6 Conclusion

Based on widely used structural models, we derive the prediction that a contractionary MP shock leads to a
decline in the typical firms’ labor share of value added. Refining and extending this hypothesis, we are first
to propose and empirically validate that heterogeneity in the factor input cost structure matters most for
the labor shares’ response to MP at firm-level: The higher the labor share, the more firms’ costs are driven
by the payroll. Consequently, after an MP shock occurs, such firms react by altering the costs of employees.
Conversely, firms characterized by a high leverage ratio primarily react by adjusting production and value
added to alter their cost structure.

Consistent with this simple prediction, our article documents empirical evidence by employing Amadeus
BvD data of firm-level reporting across the EA. As for the MP surprises, identified EA-wide shocks by
Jarocinski & Karadi| (2020)) are broken down to the firm-level using an exposure measure approach suggested
by [Ottonello & Winberry| (2020) and |Jeenas| (2019)).

We show a set of highly robust and cohesive findings that we believe should be accommodated in the discus-
sion about firm-level effects of MP generally but especially with respect to their labor share. These include:
the labor share and the leverage ratio, as two very distinct dimensions of firm heterogeneity; a difference
demonstrated by the low empirical correlation (.13). After borrowing costs change due to MP shocks, these
are both crucial for understanding firm-level dynamics and, thus, the labor share.

While firms characterized by both low leverage and high labor share are very responsive, the opposite does
not hold true: Firms with high leverage yet low labor shares are decisively less responsive. Overall, we
find that these dimensions are more informative about firms’ response than age and size. Therefore, we
emphasize the role of labor share when it comes to MP transmission.

Our article complements research that addresses the redistributive effects of MP by providing micro-level
evidence, thus enabling us to investigate transmission channels more closely. We yield important policy
conclusions and point out that future work needs to incorporate the labor share when analyzing MP trans-

mission.
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A Appendix

A.1 Sample Selection

Our sample selection operations are carried out along the lines of |Ottonello & Winberry| (2020); Kalemli-

Ozcan et al.| (2019), and Belenzon et al. (2017).

e We keep only corporate industry firms (and thus drop banks, financial companies, foundations and
research institutes, insurance companies, mutual and pension funds, trusts, private equity firms, public

authorities, states, governments and venture capital firms).
e We keep only unconsolidated firm statements (i.e. ?U1” and "U2”).
e We drop observations with missing dates, missing firm identifiers, and duplicates.

e We drop observations with negative costs of employees, negative value added, negative sales, negative

total assets, or negative equity.
e We replace negative values of cash (and cash equivalent) with missing values.

e For each given year, we trim growth variables of value added and cost of employees at the 5 and 95
percentilesﬂ This treatment is helps eliminate outliers unrelated to monetary policy. At the same
time, we do not have to eliminate large or small values of the main dependent variables of interest i.e.

the wage share, costs of employees, or value addedlEl
e We replace cash to total assets with missing if larger than 1.
e We replace working capital to total assets with missing if larger 1 or smaller -1.

e We compute the labor share by dividing costs of employees by value added, keeping only observations

with non-missing labor shares.

40ttonello & Winberry| (2020) drop observations with growth rates larger than 1 or smaller than -1, which has numerical
advantages but removes values of fast growing firms disproportionately. A growth rate of larger than 1 is just doubling costs,

which is not rare among small firms; a growth rate of -1 means going to zero, not an entirely uncommon phenomenon.

42Winsorization of the latter two would lead to a disproportionate elimination of very small and very large companies.
Extreme growth rates in any direction, however, come in handy to detect outliers, because not only are they unlikely to be

related to monetary policy decisions, but they judge observations relative to another observation by the same firm.

24



‘sorIysnpur oaeys o8em YSIY 03 MO WOIj POIOPIO SI 3]

rqueoiad ur serrgsnpur 3181p-g OIS 10J g uoistady (ADVN) ALrrunwuwo) ueadoiny oY) Ul S9I3IAI}0Y OIWOUODS JO UOIBDIJISSB[) [BOI13SIIRIS, Aq Oljelr ofeioas] pue aieys o8em oSeroae ojdwes oyj sAe(dsip o[qe} oY, SIION

2IN3IUAN JO SINIORINUEBIN 1€ 6S°0 06°0
so13rarjor juswlorduryy 8L L9°0 L8°0 A(ddns pue jusurjeaI) ‘UOIIDI[[OD I9BA 9€ €9°0 €S0
S9131A130® UOI3R3I13S0AUl pur A31INd0g 08 19°0 18°0 SIOIRI}-TUIOS pUR SI9[IRI} ‘SO[OIYOA 100U JO 9INJORINURIA 6T 09°0 €60
SOI}IAI}OR ID1INOD pue [€}sOq €9 €9°0 08°0 SOI}IAI}OE ODIAIIS UOIjeUIOFU] €9 8¥%°0 €970
SOI}IAI}O” JUSWIUIRIIDIUS PUR SIIB ‘OAIJRDOID) 06 19°0 08°0 sjonpoxd pooj Jo sanjoeynuen ot 0s'0 zS°0
uoryeonpy a8 9¢°'0 SL0 SUOIEDUNWTOII[], 9 180 180
Se13TAIOR poje[el pue Aouvjmsuoo ‘Surmwesford teindwon z9 910 L0 juswdinbe jr0dsuedy 19YI0 JO SINFOBINURIN oe 950 180
juswdo[eaap pue Yoaeasad dDYIjuaidog TL 0€°'0 zL'0 sjonpoad poje[ad puR I9Y3eS[ JO 9INJORINURIN cT 70 1S°0
sorjrargor Surysqng 8¢ 9%°0 69°0 seo1yea r0j0ur jo iredor puw opely [IBISI PUR O[ESA[OYM <14 ST'0 08°0
Ajranoas [e1oos Aros[nduiod {9dULJOP PUR UOIJRIISIUTWPR OI[qnJ ¥R S0 89°0 quowrdinbe pue Arourydew jo uorje[relsur pue aredoay ce zs0 0G0
UOI}EPOW 00D Y <1< 180 99°0 sjonpoud [eOTWAYD PUE S[BDIWAYD JO SINJORINURIA 0z 6%°0 670
j10dsuery 11y 15 990 99°0 sa131A130® Surlyeq pue Surquen 26 9%°0 6%°0
jr0ddns 991330 ‘DAIIBIISIUTIPE 901FO z8 pc0 $9°0 sjonpoad oryseld pue I9qQNI JO BINJOERINUBIN e 10 %0
103erodo inoy ‘Aousfe [oawL], 62 gg0 $9°0 [oredde Surreom Jo SINJORINURIN PT SP0 LV0
SOIIIAIIOR [3[€SY URWN] 98 0g°0 19°0 Surfirenb pue Fururw 1LYIO 8 8€°0 L7°0
sjonpoad [eorpdo pue dO1uoa3oefe ‘reinduwod Jo ainjdeynuRn 9z €V 0 09°0 SO131A1J0® SUIsed] pue [BIUdY LL 6970 L7°0
$9191A190® AOUBJ[NSUOD JUSWOBRURW {S8D1JJO PEAY JO SAIJIAIIOY 0L 09°0 09°0 SOI}1AIJ0® 901AI0S poje[al pue Surjuny ‘uorjonpord [ewrue pue doip T 09°0 9%°0
juowrdinba [e011309]0 JO 2anjdeINURIA L2 9¥°'0 09°0 so1314190% Surjunoooe pue [e3or 69 69°0 9¥°0
SOOIAIOS JUOWEBRUTW 93SEM 19730 PUE SOIIIAIIOE UOIIRIPOWEY 6e 290 650 SOIIAIIOR DIBD [BIFUSPISOY 18 9g°0 Sp0
Sur88o[ pue A13seroq z 170 690 so131a130% oo1at0s 3z0ddns Suruiy 6 870 0
sjonpoad [eorjneoevuwieyd OIseq JO 2INjORINURIA 12 870 630 so8e1oa0q JO 9InjoRINURIA 1T 0g°0 70
oIeSSaI Jo3IRW pUR SUISIJISADY €L 0g'0 850 s8uIp(Ing JO WOIIONIISUOD) 184 990 €70
SOI}IAI}O® [RANI[ND I0YJ0 PUE SWINSSNUW ‘SOAIYDIR ‘SOLIRIqI] 16 0g'0 850 S[ejJOW DISBq JO SINJORINURIA 144 250 £F°0
S0[0AD1030W pUE SO[OIYAA 1030w Jo 3deoXo ‘OpEI) S[ESI[OYM oF 250 260 uorjejiodsuet) 10§ so131a130€ ji0ddns pue SUISNOYLIBAL zg 250 €70
SOI}TAIO® [BOIUYDS) PUT DFI3ULIOS ‘[eucissajoid 10O ” 820 280 S010 [ejoW JOo SUTUIN 2 09°0 250
Burmjoenuew 194310 44 180 98°0 s9131A130% [esodSIp pU® JULUIIRAI} ‘UOIFO[[OD IS 8¢ ¥€0 70
u juewrdinbe pue LILUIYORUI JO SINIORINURBIN 14 TG0 9G°0 uorjonpord swrmreidord UOISIAD[9] pue 0opla ‘0rnyord UOIJOIN 69 Sy 0 6€°0
sa191A190® 901at0s [euosiad 10y1Q 96 620 950 SOIJIATI}O® UOI}ONIISUOD posierdadg [ L2°0 L€°0
'IpoW papiodal jo uorjonpordear pue Surjurrg 8T zS'0 [<30) sgonpoad reded pue reded jo aanjoejnueiy LT oV 0 9¢€°0
serj1argor odeospue] pue SSUIP[ING O} SODIAIDG 18 180 50 sourodid ®e1a jiodsueiy pue jrodsuedy pue 6% 250 9e0
syonpoad [@3oW POIEOLIqE] JO SINGOTINUBIN sz 610 550 Surpuny uorsued pue eoueinsut 3deoxo ‘SOIFIAIIOR SOIAISS [BIOUBUI] 19 pe0 ce0
juowesnwe pue sorjralyoe syrodg 6 9¢0 g0 so131A130® SurjseOprOIq puUE SUrUWRISOol] 09 810 ze0
S9131A130® SULILOUISUS PUR [BINJOSIIYDIIY TL 290 §9°0 Sutreourue [1ATD (44 89°0 z€'0
qrodsuea) Iogepn 0g $G9°0 ¥G9°0 Arddns Suruonpuod Ire pue weos)s ‘ses ‘A3011300[H ge 9G°0 z€0
901AI0S [RIDURUI) 03 AIRI[IXNE SOIIAIIOY 99 ¥S'0 $S°0 se8 [eianjeu pue wnsjoijed SPNID JO UOIJORIIXG] 9 1870 1€°0
SO[13X07 JO PINJORINURIN €T 870 50 suorjesuesio dIUsIoqUISW JO SOIIIATIOY 6 50 820
SOI}IAIJO® 0OIAIOS 05RISAG] PUR POOL 9g €90 Q0 SOIIIAIJOR 93©YSO [BY 89 8%°0 92°0
3100 pue poom jo sjonpoid JO pPUR POOM JO DINFOBFNUBIN 91 280 G0 sjonpoid wno(oryod pouUFol PUER O0D JO SINFOCINUBN 61 50 <z'0
sjonpoad [eIOUIW OI[[R}PW-UOU IS0 JO SINJORINURBIN €T 180 ¥G°0 sjonpoad 022eqO]} JO 2IN3}ORINUBIN zT zL'0 g9zZ'0
sa[0AdI10j0W pue SO[OIYSA I10j0w Jo 3dedXxe ‘epel) [1eloY LY 15°0 £5°0 Surpuny uoisued pU® SOURINSUISI ‘@OUBINSU c9 8€°0 €20
Kysnpuy °pod OV N o11e1 08eIon0] sxeys oBep AKaysnpuy °pod OV N o1ye1 98eIoAaT sxeys ofem

9apo)) HDVN MN3Ip-om) Aq o1y 98RISAST PuR aIRYS I0qRT :g 9[R],

Axysnpul Aq a8eloAd] pue aJeys JIoqe| gV

25



‘[9AS] WLIY puR AIISNPUI 9} J@ POISISN[D SIOLID PIRPUR)S WOIJ PIJR[NO[Rd SPUR] 20Uapyuod anjq (yrep) jusdrad (89) g6 10[d 9p\ “1opIo SUIPULISOP ' Ul JYSLI 03 4J9] WOIJ
pajordep are sdnoid aaryoadsar jo surg-orryueng) ‘ueawr oajdures sj1 U0 paseq uIq © ojul nd ST WY Y "oSe pue ‘0zIs ‘oreys Ioqe[ ‘Orjer 98eIaAd] :A}10UaS019)01 WY JO SUOISUSTIIP

9y} Jo yoed I0j surq-orpuenb x1s ojur 1yds st opdures oy T, "¥ooys SuruayS1} AIe19UOW UOTJRIASD PIEPUR)S 9UO ' 0} sasuadxa [[o1ded jo asuodsel [oAS-ULIY 91} SMOYS 9INJ1,] 5270\

SIBBA Siea A SIBB A SIEBA SIEB A SIEBA
¥ € 4 b 0 4 € 4 3 0 ¥ € 4 3 0 14 € 4 l 0 ¥ € 4 3 0 14 € 4 3 0
200 200 200 200 200~ 200~
L0'0- 100~ L00- 100~
Z
000 bccd bcc.c bco.c >
@
L00 L0°0 100 L0°0 100 L0°0 @
200 c¢0'0 200 200 200 200
¥ € Z b 0 14 € Z 3 0 ¥ € Z L 0 4 € Z L 0 ¥ € Z 3 0 4 € Z L 0
c00- 200 200 00 200 200
L0'0- L00- L00- L00- L00- L00-

EB
<
o
Eb
o
o
o
S
o
o
<
o
::)
o
o
%)
o
azIs Ag

100 100 100 100 100 100
200 200 200 200 200 200
# ¢ ¢ L 0o ¥ € Z L 0 ¥ € ¢ L 0O ¥ €& T L 0O ¥ € ¥ L 0 ¥ €& T 1 0
z00- Z00- 200" z00- 200" 200"
g
=
0]
(=3
g
w
=
o
@
200 200 200 200 200 200
¥ ¢ ¢ L 0 ¥ € Z LV 0O v € ¥ L 0O ¥ € T L 0 ¥ € T L 0 ¥ €& T L 0
z0'0- z00- Z00- z00- z00- 200"
L0'0- 100" 10°0- 10°0- 10°0- 100-F
=
000 &8.@ ) ===\ 000 m%d 000 m
10°0 100 100 100 100 100 m
Z0'0 200 200 200 200 z0°0
%0l wonog %01-52 %S¢-0S %0G-GL %S.-06 %0} doL

sy11dg ordureg - Surue)y3L ], A1R)oUOIN 01 asuodsay] [[014eJ :TT 9IN3Iq

oxeys 1oqer] oYy} jo sjpusuodwio)) a9y} jo sesuodsoy €'Y

26



‘[9AS] ULIY puR AIISNPUI 9} J@ POISISN[D SIOLId PIRPUR)S WOIJ PIJR[NO[RD SPUR] 20UPYuU0d anjq (yrep) jusdtad (89) g6 10[d oA\ “1opIo SUIPULISOP & Ul JYSLI 0} 4J9] WOIJ
pajordep are sdnoid aaroadsar jo surq-o[ijueny) ‘ueawr oajdures sj1 uo paseq uiq e ojul nd st Wy Y -oSe pue ‘ozIs ‘oreys Ioqe[ ‘Orjer a8eIaAd] :A}10UaS019)o1 WY JO SUOISUSTIIP

oY} Jo yoes Ioj surq-oryuenb xis ojur jrds st ojdures oy, "}o0ys SurualyS1) AIejouow UOIIRIADD PIBPUR)S SUO & 0) PIppe anf[ea Jo asuodsal [9AS[-ULIY 9} SMOYS 2InSI :S270N

siea A Slea A m._mwxf siea A Siea A sies A
¥ € 4 b € 4 3 4 0 ¥ € 4 3 0 4 0
200 ND D. ND D. 20'0- 200~ 200~
000 0070 Q 000 Q 0070 @DD.D w
<
. . . . . o E
200 c¢0'0 200 200 200 200 @
¥0°0 ¥00 #0°0 #00 #0°0 #0°0
¥ € 4 b 0 € 4 3 0 4 0 4 0 ¥ € 4 3 0 € 4
200 200 200 200 200~ 200~
@, 000 000 % 000 Q 000 @ 000 @ 000 w
<
[%2]
200 [4oN] 200 20’0 200 200 %
$0°0 Y00 #0°0 ¥0°0 #0°0 700
¥ € 4 b 0 € 4 3 0 4 € 4 3 0 € 4
20'0- 200 ND D. ND D- 200~ 200~
\DL 2
000 } 00°0 000 000 et 000 000 &
(=3
=]
200 2¢0'0 200 200 200 200 W
=
o)
¥0°0 ¥00 #0°0 ¥00 #0°0 $0'0 @
14 € Z b 0 ¥ € Z L 0 14 € Z L 0 4 Z 0 14 € Z L 0 € Z
200 200 200 200 200~ 200~
o
00°0 00°0 000 ﬁ%d =
g
200 [4oN] 200 20’0 m
[(=]
@
$0°0 Y00 #0°0 ¥0°0

%01 woyog

%0L-52

%S2-0

%08G-G2

%S L-06

s911dg odumreg - SUTULYSL], AIRJSUOIN 0} 9su0dsay POpPY ON[RA g oINS

%01 doL

27



‘[9A9] WLIY pue AIJSTIPUI B} J@ PAISISN[D SIOLID PIRPUR)S

WOIJ paje[no[ed Spueq 20UIPYU0D onjq (yrep) juediad (89) G 10[d oA\ “Iopio SUIPUedssp ® Ul JYSLI 01 o] Woy paldrdep are sdnoid aaryoadser jo suig-eryueny) -ueswr ojdures

S91 uo paseq uliq e ojurl ind SI WLIY Y ‘oIeys Ioge[ o) Pur Oljel 83eIoAd] 9] 10J sulq-o[iguenb xis ojur 91ds st ojdures oy ], ‘98®IoA9] JO UOIJRLIRA UIYIIM 91} SI aInseawr aansodxa

a7, Yooys Surue)yS1) ArejoUouW UOIJeIASD pIepue)s auo & 0} ([oued 1emol) seakojdure jo s1s00 pue (joued raddn) peppe anfea Jo asuodsal [9AS[-ULIY Y} SMOYS 8INJ1] 590N\

slBap SIEBA SIBap SIBaA SIeaj sleap _
¥ € 4 3 0 4 € 4 3 Q ¥ € 4 I 0 id € 4 3 Q ¥ 4 3 0 id € 4 I 0 m
+00°0- +00°0- 000~ +00°0- 000~ Y000 o 0
200°0- 2000~ 200'0- 2000~ 200'0- Nacd._.Al W
000°0 0000 0000 0000 0000 0000 m. =}
2000 2000 2000 2000 2000 [ O] y mj
+00°0 +00°0 ¥00'0 +00°0 ¥00°0 000 m.uu. .W
90070 9000 9000 9000 9000 9000 @ .nAnw
Z
14 € 4 I 0 14 € Z I 0 14 € 4 I 0 14 € 4 I 0 14 4 I 0 14 € 4 I 0 m
0070 ¥00°0- 000 000 000 000~ o
200°0- 20070~ 2000~ 2000~ 2000~ zooo-.8 M
0000 0000 0000 0000 0000 0000 m m
2000 2000 2000 2000 2000 000 m Wj
¥00°0 000 000 000 000 *00°0 rﬂ .m
800°0 8000 9000 800°0 9000 9000 ]
%01 woyog %0L-S2 %S2-0S %0S-GL %G.2-06 %01 doy. &
(pappy anjep) Boj jo asuodsay
sleap SIEap SIEaA sleaA SIeaA slea)

14 € 4 l 0 14 € Z l 0 14 € 4 I 0 14 € 4 l 0 14 4 l 0 14 € 4 I 0
#00°0- 000 000 000 000 000~ —_
2000 2000 2000 2000 2000 oo _.AI m
0000 0000 e 0000 00070 0000 00070 m. m
2000 2000 2000 2000 2000 [ O] y b
¥00°0 +00°0 ¥00'0 000 000 ¥00°0 m.uu. W
90070 9000 9000 9000 9000 9000 © 2

¥ € 4 3 0 14 € < 3 Q ¥ € 4 2 0 14 € 4 3 Q ¥ 4 3 0 14 13 4 2 0
¥00°0- +00°0- 000~ +00°0- 000~ ¥00°0- =1
200°0- 200°0- 2000 2000~ 2000~ zo00- 2 m
000°0 0000 0000 0000 0000 0000 m W
2000 2000 2000 2000 2000 o000 m W
+00°0 000 000 000 000 000 ﬁ 2
800°0 80070 900°0 80070 9000 90070 =2

%01 woyog %0452 %5Z-05 %0G-GZ %G.1-06 %01 doL

(seakojdw3 jo sjso)) Boj jo asuodsay

uorjeLIeA UIIAN 29 si[dg ojdureg - SurmeiysL], A1ejouo]y 0} osuodsoy [[014ed 23 POPPY ON[RA :ET 9In31q

uoIjerIe\ UIYIIAA - sjusuoduwio)) axeys Joqer Jo sasuodsoy 'V

28



References

Auclert, A. (2019). Monetary policy and the redistribution channel. American Economic Review, 109(6),

2333-2367.

Autor, D., Dorn, D., Katz, L. F., Patterson, C., & Van Reenen, J. (2020). The fall of the labor share and

the rise of superstar firms. The Quarterly Journal of Economics, 135(2), 645-709.

Belenzon, S., Chatterji, A., & Daley, B. (2017). Eponymous entrepreneurs. American Economic Review,

107(6), 1638-55.

Cantore, C., Ferroni, F., & Leén-Ledesma, M. (2020). The missing link: monetary policy and the labor

share. Journal of the European Economic Association.

Carlstrom, C. & Fuerst, T. (1995). Why isn’t investment more sensitive to interest rates: Evidence from

surveys. Journal of Monetary Economics, 36(2), 247-267.

Christiano, L. J., Eichenbaum, M. S., & Trabandt, M. (2016). Unemployment and business cycles. Econo-

metrica, 84(4), 1523-1569.

Cloyne, J., Ferreira, C., Froemel, M., & Surico, P. (2018). Monetary policy, corporate finance and investment.

NBER Working Paper, w25366.

Gali, J. (2011). The return of the wage phillips curve. Journal of the Furopean Economic Association, 9(3),

436-461.

Gali, J. (2015). Monetary policy, inflation, and the business cycle: an introduction to the new Keynesian

framework and its applications. Princeton University Press.

Gali, J., Smets, F., & Wouters, R. (2012). Unemployment in an estimated new keynesian model. NBER

macroeconomics annual, 26(1), 329-360.

Gertler, M. & Gilchrist, S. (1994). Monetary policy, business cycles, and the behavior of small manufacturing

firms. The Quarterly Journal of Economics, 109(2), 309-340.

Gopinath, G., Kalemli-Ozcan, S., Karabarbounis, L., & Villegas-Sanchez, C. (2017). Capital allocation and

productivity in south europe. The Quarterly Journal of Economics, 132(4), 1915-1967.

29



Gutierrez, G. & Piton, S. (2020). Revisiting the global decline of the (non-housing) labor share. American

Economic Review: Insights, 2(3), 321-38.

Holm, M., Paul, P., & Tischbirek, A. (2021). The transmission of monetary policy under the microscope.

Journal of Political Economy (forthcoming).

Jarociniski, M. & Karadi, P. (2020). Deconstructing monetary policy surprises — the role of information

shocks. American Economic Journal: Macroeconomics, 12(2), 1-43.

Jeenas, P. (2019). Firm balance sheet liquidity, monetary policy shocks, and investment dynamics. Work in

progress.

Jorda, O. (2005). Estimation and inference of impulse responses by local projections. American Economic

Review, 95(1), 161-182.

Kalemli-Ozcan, c., Sgrensen, B., Villegas-Sanchez, C., Volosovych, V., & Yesiltag, S. (2019). How to con-
struct nationally representative firm leveldata from the orbis global database:new facts and aggregate

implications. Tinbergen Institute Discussion Paper, TT 2015-110/IV.

Kehrig, M. & Vincent, N. (2021). The micro-level anatomy of the labor share decline. The Quarterly Journal

of Economics, 136(2), 1031-1087.

Lanteri, A. (2018). The market for used capital: Endogenous irreversibility and reallocation over the business

cycle. American Economic Review, 108(9), 2383-2419.

Lucas, R. & Stokey, N. (1985). Money and interest in a cash-in-advance economy. Technical report, NBER

Working Paper.

Nekarda, C. J. & Ramey, V. A. (2020). The cyclical behavior of the price-cost markup. Journal of Money,

Credit and Banking, 52(S2), 319-353.

Ottonello, P. & Winberry, T. (2020). Financial heterogeneity and the investment channel of monetary policy.

Econometrica, 83(6), 2473-2502.

Piketty, T. (2015). Putting distribution back at the center of economics: Reflections on capital in the

twenty-first century. Journal of Economic Perspectives, 29(1), 67-88.

Plagborg-Mgller, M. & Wolf, C. (2021). Local projections and vars estimate the same impulse responses.

Econometrica, 89(2), 955-980.

30



Rajan, R. & Zingales, L. (1998). Financial dependence and growth. American Economic Review, 88(3),

559-586.

Ramey, V. A. & Shapiro, M. D. (2001). Displaced capital: A study of aerospace plant closings. Journal of

political Economy, 109(5), 958-992.

Sharpe, S. A. & Suarez, G. (2015). Interest rate rules vs. money growth rules a welfare comparison in a

cash-in-advance economy. Management Science, 67(2), 720-741.

Swanson, E. (2020). Implications of labor market frictions for risk aversion and risk premia. American

Economic Journal: Macroeconomics, 12(2), 194-240.

31



	Introduction
	The labor share in the NK-Model, firm heterogeneity and working hypotheses
	Data
	Firm-level data
	Industry-level data
	Monetary policy shocks

	Empirical results
	Results of the baseline specification
	Ex-ante firm heterogeneity
	Firm heterogeneity: The role of leverage and labor share
	Alternative Exposure Measure: the Leverage Ratio's Within-firm Variation
	Industry-level aggregate estimation

	Interpretation
	Relation to the literature
	Listed firms
	Liquidity vs. Leverage
	Micro vs. macro

	The labor share is a catalyst for monetary policy
	Policy implications

	Conclusion
	Appendix
	Sample Selection
	Labor share and leverage by industry
	Responses of the Components of the Labor Share
	Responses of Labor Share Components - Within Variation


