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Abstract
We study the effect of idiosyncratic firm shocks on the earnings and employment trajectories of 
workers. We use a matched employer-employee census between 2007 and 2019 for Chile, a 
developing economy with a significant degree of earnings inequality. The dataset allows us to explore 
different dimensions of heterogeneity for workers. Our results suggest that the pass-through of 
changes in firm sales on the wages of continuing workers can be significant, especially for large 
negative shocks, and that the effects vary significantly with labor market conditions. We show that 
responses along the extensive margin of employment also play a relevant role, as workers can face a 
significant risk of displacement. Our findings suggest that considering the earnings of workers who 
leave the firm after a negative shock provides a more precise assessment of how firms transfer risks to 
workers since displacement can have relevant implications.

Resumen
Estudiamos el efecto de shocks idiosincrásicos a las empresas en las trayectorias salariales y laborales 
de los trabajadores. Utilizamos el universo de relaciones empleador-empleado entre 2007 y 2019 para 
Chile, una economía en desarrollo con un grado significativo de desigualdad de ingresos. La riqueza 
de los datos nos permite explorar diferentes dimensiones de la heterogeneidad de los trabajadores. 
Nuestros resultados sugieren que el traspaso de los shocks en las ventas de las empresas sobre los 
salarios de los trabajadores que mantienen su empleo puede ser significativo, especialmente para 
shocks negativos de gran magnitud, y que los efectos varían significativamente con las condiciones del 
mercado laboral. Mostramos que las respuestas a lo largo del margen extensivo del empleo también 
desempeñan un papel relevante, ya que los trabajadores pueden enfrentarse a un riesgo significativo de 
desplazamiento. Nuestros resultados sugieren que considerar los ingresos de los trabajadores que 
abandonan la empresa tras un shock negativo proporciona una evaluación más precisa de cómo las 
empresas transfieren los riesgos a los trabajadores, ya que el desplazamiento puede tener implicancias 
relevantes.

Firm Shocks, Workers Earnings and
the Extensive Margin*

Álvaro Castillo
 Central Bank of Chile

Ana Sofía León
 U. Diego Portales

Antonio Martner
 UCLA

Matías Tapia
 Central Bank of Chile



1 Introduction

A large literature has studied the sources of earnings volatility for workers, and their
role as an important driver of income inequality and the intertemporal risk faced by indi-
viduals (see, for example, Katz and Autor (1999) and Haider (2001)). Instability in labor
earnings can be a source of relevant financial risk for workers, especially for those who
face liquidity constraints and cannot smooth out consumption. Earnings risks can not
only generate welfare costs to workers, but can also have reduce the incentives to invest
in human capital, either as formal education or on-the-job learning, as well as on parental
investments on children (Levahri and Weiss (1974), Carneiro and Ginja (2016)).

In that context, an empirical question that has received a great amount of attention
over several decades is the degree to which the wages of incumbent workers are affected
by firm level shocks. This has been traditionally interpreted as way to measure whether
firms are willing to, or able, to provide risk insurance, isolating workers from adverse
shocks. As argued above, it seems likely that workers can be better off if their earnings
are less volatile, and that they can be willing to trade off a lower average wage in return
for a higher degree of stability in their income profiles. As long as firms find this trade
off profitable, and are willing to bear a higher risk burden, they can try to buffer work-
ers earnings from the impact of firm level shocks. On the other hand, isolating wages
from firm performance might not be optimal in terms of incentives, especially in contexts
where performance is affected by unobservable effort.

Earlier literature suggested that the earnings of workers were affected by firm level
shocks (Gottschalk and Moffitt (1994)), especially in the case of permanent shocks for
which the firm could not provide a buffer (Guiso et al. (2005)). However, most recent pa-
pers, leveraging on matched employer-employee datasets for the US and other advanced
economies, have found that the effects of firm-level shocks on the wages of workers are
relative modest (Chan et al. (2023); Juhn et al. (2018); Lamadon et al. (2022)), although
there is some degree of heterogeneity across different types of workers, firms, and shocks.

This article makes three empirical contributions to this literature, providing novel ev-
idence that can complement and extend previous finding, and provide further insights
into the operation of labor markets.

While most of the previous literature has focused on the effects of shocks on the earn-
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ings of incumbent workers that stay employed in the firm, it seems likely that the highest
earnings risk is faced by those workers that face the threat of termination after a negative
shock. In fact, as the set of workers that stays in the firm after a negative shock is not ran-
dom, most previous estimates probably underestimate the true effects of shocks, as they
exclude the effect of the shock on the earnings of workers that leave the firm (Chan et al.
(2023)). Therefore, a complete measurement of the ex ante actual risk faced by workers
in response to firm shocks must take into account the earnings trajectories of continuing
workers (stayers) and non-continuing workers (leavers), whether their exit was voluntary
or involuntary. In fact, in the simplest possible world, with perfectly competitive markets
and homogeneous workers, firm level shocks in productivity (sales) that affect the firm’s
labor demand will only impact employment. Wages would always be unaffected by id-
iosyncratic shocks, and therefore the measured passthrough to the earnings of stayers
would be zero. In that world, laid off workers would bear the complete burden of the
labor demand contraction, especially if finding a new job does not occur instantly due to
the presence of search frictions. If the distinction between stayers and workers being laid
off is simply random, all workers might face a relevant risk ex ante, and regressions on
the wages of stayers might be misleading. We address this issue by providing evidence
on the relationship between firm level shocks and the extensive margin (as in Carlsson et
al. (2021)), as well as the potential earnings costs of non-voluntary job separations.

Second, we provide evidence on the way in which the effect of shocks depends on
labor market conditions. In particular, we test whether the elasticity of incumbent’s earn-
ings and the sensitivity of the extensive margin are affected by the cyclical stance of the
market, as measured by the aggregate unemployment rate as well as by sectoral poach-
ing indexes. As suggested by search and matching models, market tightness will be rele-
vant for the determination of equilibrium wages in bilateral firm-worker bargaining and,
therefore, to their adjustment in response to shocks that can change the firm-worker sur-
plus. Weaker labor markets, with relatively high levels of unemployment or low levels of
poaching, can increase the wage effects of negative idiosyncratic shocks, as firms become
less willing/able to isolate workers from adverse consequences.

Third, we expand the scope of the literature, typically focused on data for the US and
Europe, with data from an emerging economy. While most of the previous literature has
provided evidence for high-income countries with high levels of average human capital,
we provide novel evidence for Chile, a middle-income country where earnings inequality
has been relatively large by international standards. Moreover, it is a small open economy
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with substantial exposure to relative price shocks, particularly in commodities. Chile also
has a very large degree of labor mobility, one of the highest among OECD countries (Al-
bagli et al. (2023)), and workers earnings appear to be flexible in the face of aggregate
cyclical conditions (Albagli et al. (2022)). This presents an interesting laboratory to un-
derstand the dynamics of earnings instability in the face of firm level shocks, and in par-
ticular to exploit their effects on the extensive margin. Moreover, the nature of firms and
occupations can have relevant differences1 to those observed in high-income countries.

We leverage our analysis on a matched employer-employee dataset constructed from
a census of tax statements of all firms that hired formal salaried workers between 2004
and 2019. Thus, the data covers all formal employment in the country and has the ad-
vantage of reporting uncapped labor earnings. The dataset allows us not only to look at
the effect of firm sales shocks, as has been in most of the literature, but also to analyze the
effect of firm-level TFP shocks.

We highlight three main results.

In line with previous results for high-income countries using matched employer-employee
data, the earnings elasticity of incumbent workers to both sales and TFP shocks are rel-
atively modest, although the magnitudes are not economically negligible. However, our
results also suggest that the effects of shocks can be highly non-linear, so that the earnings
effects of large negative firm-level shocks can be quite significant. This implies that, while
to an extent workers are sheltered from negative shocks, this insurance weakens severely
as the magnitude of the shock increases.

Second, as expected, cyclical labor market conditions can play a relevant role in the
transmission of shocks. When the labor market becomes weaker, and outside options for
workers deteriorate, earnings respond less to positive shocks, and are more affected by
negative shocks. Therefore, risk exposure is countercyclical.

Third, shocks have relevant effects on the probability of remaining employed. There-
fore, the extensive margin plays a key role in the advent of firm-level shocks. In con-
sequence, while the earnings of continuing workers may remain relatively unscathed ex
post, an important share of workers might face a relevant ex ante risk of losing their

1For example, in Chile, 47% of workers work in a firms with 200 or less employees (Encuesta Longitu-
dinal de Empresas, 2017)
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job. Our results confirm the long and lasting earnings losses associated to job displace-
ment found elsewhere in the literature (Jacobson et al. (1993); Krolikowski (2017)), which
are likely associated to the destruction of specific human capital or valuable job ladders.
Therefore, the risk of being laid off can be a massive source of earnings risk, especially
among older workers with longer tenures.

The rest of the paper is organized as follows. Section 2 provides an overview of the
data and the Chilean labor market. Section 3 presents our empirical strategy, while Sec-
tion 4 presents our results. Section 5 concludes.

2 Data

2.1 General Characteristics

Our main source of data is a matched employer-employee dataset provided by the Chilean
Internal Revenue Service (SII, by its Spanish acronym) between the years 2005 and 20192.
Because all formal firms must report to the SII, the data covers all workers with a formal
wage contract. Workers with a formal contract correspond to more than 80% of wage
employment in the country.3

Affidavit 1887, reported annually by each firm, records each employee’s annual tax-
able earnings and the specific months of the year in which the worker was employed.
Annual taxable earnings are the sum of all the forms of worker compensation, exclud-
ing social security payments. The aggregate figure cannot be separated into individual
components, and it includes the base salary, incentive pay, bonuses, employer-provided
benefits, and overtime pay.

Therefore, for each employment relationship, the data can be used to calculate the
worker’s monthly average earnings in any given year. This measure of average earnings

2Affidavit N. 1887 of Servicio de Impuestos Internos. To secure the privacy of workers and firms, the CBC
mandates that the development, extraction and publication of the results should not allow the identifica-
tion, directly or indirectly, of natural or legal persons. Officials of the Central Bank of Chile processed the
disaggregated data. All the analysis was implemented by the authors and did not involve nor compromise
the Chilean IRS. The information contained in the databases of the Chilean IRS is of a tax nature originat-
ing in self-declarations of taxpayers presented to the Service; therefore, the veracity of the data is not the
responsibility of the Service

3Given our interest in the effects of firm shocks on workers earnings , our focus is on wage employment,
which represents more than 70% of total employment. For details, see Central Bank of Chile (2018).
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differs from a pure measure of monthly wages. As discussed in Albagli et al. (2022) in
the context of this same dataset, it can be argued that earnings provide a better represen-
tation of the relevant economic concept underlying labor compensation, both in terms of
the income flow received by the worker and the marginal cost faced by the firm.

To preserve anonymity, each firm and worker in this administrative dataset are as-
signed unnamed and unique identifiers by SII. This allows us to track each worker’s la-
bor history across firms and time (with monthly frequency), as well as the details of the
firm’s payroll at any given month. Covering the period 2005 to 2019, the original dataset
includes information of about 600,000 firms, 9 million workers, and 36 million employ-
ment relationships.

The data is silent on the whereabouts of the workers in the months in which they
are not employed in the formal sector. Therefore, we can not distinguish whether non-
employed workers are unemployed, self-employed, working in the informal sector or
inactive, although a simple search model would suggest that during a non-employment
spell the best of those alternatives dominates any potential standing job offer in the for-
mal sector.

Given the monthly frequency of the information available for each worker, their em-
ployment status at any given month can be identified with a large degree of precision.
The tax dataset is combined with information provided by the Chilean Register Office
(Servicio de Registro Civil e Identificación in Spanish), to obtain the basic demographic char-
acteristics (gender and date of birth) of each worker.

2.2 Sample

We apply several filters to the data. At the firm level, we drop firm-year observations that
have negative values for sales or intermediate goods expenditures, as well as any obser-
vation coming from a firm with less than five employees.4

4We exclude firms with very few workers since separating aggregate firm performance from the perfor-
mance of individual workers can be complicated in those cases. We also winsorize firm sales data, dropping
out observations ten times larger than the 99th percentile. As our interest lies in firm shocks, defined in our
current version as changes in firm sales, we also winsorize extreme events, dropping changes above (below)
the 99.5 (0.05) percentile.
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On the worker side, we want to focus on males aged 25-64 years old in full-time jobs.
Since we have no information on hours, we drop all employment relations in which the
worker earns an implied full-time wage that is less than the minimum wage for 80% of
her tenure. These jobs, which account for 20% of the initial set of observations, are proba-
bly part-time. Similarly to the sales values, we drop earnings changes above (below) the
99.5 (0.05) percentile. Our final sample includes 11,870,357 employee-employer matched
observations for 2005-2019.

3 Empirical Strategy

To analyze the extent of firm-risk passthrough to workers, we define two types of firm-
level shocks: changes in sales and changes in estimated (revenue) total factor productivity
(TFP). We then estimate the impact of both shocks on the intensive and extensive margins
of workers’ earnings: the change in earnings for workers that remain in the firm after the
shock, and the effect on separation probabilities for all workers that were employed in
the firm at the time of the shock. Finally, to get a quantitative measure of the potential
earnings implication of job separations, we look at the earnings trajectories of workers
that lose their jobs in massive layoffs, following the literature on displacement pioneered
by Jacobson et al. (1993).

Therefore, we are not only interested on the earnings implications of shocks for work-
ers that remain in the firm, but also on the potential impact on those workers that leave the
firm after the shock hits, in particular after a negative event that can lead to involuntary
separations. We think that separation risk is a relevant source of the earnings risk faced
by workers. This can be particularly relevant in a labor market that offers limited flexibil-
ity to adjust existing contracts, either in hours worked or in terms of contracted wages. In
that context, nominal rigidities to the non-variable component of earnings might prevent
rapid downward adjustments, which can only be done - in real terms- through inflation.
This can be true if wages are already bound by regulations such as the minimum wage.
In that context, rapid adjustments to negative shocks might naturally come through the
extensive margin, by reducing the number of workers or by substituting workers and
paying lower wages to the new hires.
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3.1 Firm Shocks Measurement

We quantify firm shocks through two different measures: year-to-year log variations in
firms’ total sales (revenue) and variations in firms total factor productivity (TFP).

3.1.1 Sales

Data on firms annual revenue comes from the tax information reported in form F22. Panel
(a) of Figure 1 presents the distribution of the firm level sales shock, and compares it with
the change in the average wages paid by firms included in our sample. Both distributions
are slightly skewed towards the right, reflecting that on average both wages and revenue
increase over time. Still, annual sales and wages variation are concentrated in the zero
although the variance of revenue is much larger than the variance of average wages, pro-
viding an early insight into the notion that the impact of shocks to firm profitability to
worker earnings will be likely muted.
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Figure 1: Log growth distributions of wages, firm sales, and TFP, from 2006 to 2019, firms
with more than 5 employees from all sectors and workers earning more than the mini-
mum wage.
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3.1.2 Alternative measure: TFP

While changes in revenue are a natural approximation to firm level effects that can be
transmitted to earnings, and have been widely used in the literature, they are subject to
endogeneity concerns. We address this in two ways. First, we follow Juhn et al. (2018)
and use revenue growth at different dates as instruments, estimating in Appendix B an
IV regression that complements our baseline OLS estimates.
Second, we leverage on the richness of our data and, as Chan et al. (2023) look at the
effect of total factor productivity (TFP) shocks, under the implicit assumption that firms
face an exogenous productivity process. To do so, we estimate TFP at the firm level us-
ing the methodology in Ackerberg et al. (2015) adjusting the labor input by quality.5 In
particular, we follow Chan et al. (2023) and use an ability-adjusted labor input (Ajt) as the
labor component in the production function. Crucially, this ability measure is not affected
by the wage firm-specific component of the workers’ current employer, as it is calculated
from his wages across jobs, netting out firm fixed effects. The input quality-adjusted labor
input Ajt at the firm level is constructed from the ability unit of each worker in the firm j
at time t as:

Ajt = ∑
i∈Jt

exp(α̂i + γ̂Xit)Eijt (1)

in which Jt is the set of workers in firm j at time t, α̂i + γ̂Xit is the estimated ability unit
of worker i at time t, and Eijt is the share of months worked of worker i in firm j in year
t. We compute a variation of the AKM methodology of Abowd et al. (1994) in which the
monthly wage of worker i working in firm j in period t is given by:

wijt = αi + γXit + ψj(i,t)t + ξijt (2)

where αi + γXit, the worker fixed effect and worker observables define the worker’s abil-
ity units. The sum of the firm-by-time fixed effect and the residual, ψj(i,t)t + ξijt, could be
interpreted as a per-unit ability price paid by firms. The high mobility of workers in our
dataset implies that the connected set of firms required for estimation covers near to 99%
of the workers in the sample.

We then follow Ackerberg et al. (2015) to estimate the coefficients of a Cobb-Douglas

5As discussed in Chan et al. (2023), the measure of labor input Lij in productivity estimations should be
considered carefully. Two measures traditionally used in the literature, total working hours and total wage
bill, can introduce a significant bias in any estimate of firm productivity, as they cannot correctly address
the endogeneity of labor quality and the fact, that under imperfect competition, wages can be affected by
the firm.
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production function for real revenues, using the measure of quality-adjusted labor, and
then use the residuals for the estimated firm’s productivity. Panel (b) from Figure 1 shows
the distribution of the log change of the estimated TFP.

3.2 Wage Pass-Through Estimations on Stayers

We start by estimating worker-level equations of the form:

∆ln(wijt) = α + β∆Fjt + Xitσ + Zjγ + θt + ϵijt (3)

where wijt is the wage of worker i in firm j at time t. This baseline regression, directly
comparable to most of the previous literature, focuses on job stayers, workers that were
employed in the firm during the last period and remain employed in the current period.
Given the nature of the data, a period is given by a calendar year. The change of the log of
the worker’s average monthly earnings is a function of a vector of worker characteristics,
Xi, such as age and gender; a vector of firm characteristics, Zj, including size and indus-
trial sector, and time fixed effects, θt. Our coefficient of interest is β, which measures the
earnings effect of the shock faced by the firm, ∆Fjt. As discussed above, we use two defi-
nitions of shocks: changes in firms sales, which provides comparability with most of the
previous literature, as well as the change in firm total factor productivity (TFP). The base-
line specification provides comparability with previous literature. We extend the baseline
specification on several dimensions, including asymmetries and non-linearities in the ef-
fects of shocks.

3.2.1 Stayers Definition

Previous literature has adopted different criteria to define stayers. Under definition A, as
in Juhn et al. (2018), a worker is a stayer in year t if he worked for firm j in the last quarter
of year t − 1, and remains in that same firm at least during the first quarter of year t + 2.
Under definition B, used by (Chan et al., 2023),a worker is considered a stayer in year t if
he worked for firm j during the years t and t + 1.

Figure 4 shows the share of stayers under both definitions for the complete data set
and the sub-sample of firms used in our estimations. Under definition A, about 30% of
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the workers meet the criteria to be considered stayers, while under definition B, twice as
many workers meet the requirements. This pattern holds in the entire sample of firms
and workers and the sub-sample used for our estimations. Throughout the rest of the
paper, we use definition B, as it includes a larger sample of workers, and is also more rep-
resentative of the comparatively large turnover in the Chilean labor market.

Figure 4: Share of firms’ stayers, by selected sub-sample.
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Notes: Stayers are defined as the proportion of workers staying in the firm at least 10 consecutive quarters
(Def.A)/ or two consecutive years after their firm suffered a shock on its sales (Def.B). Panel (a) takes into
account all the workers observed in the data. Panel (b) takes into account only the sub-sample of workers
with earnings above the minimum wage and working in firms with at least 5 workers.

3.3 Effects on Workers that Leave the Firm

3.3.1 Extensive Margin Estimations at the Individual and Firm Level

As argued earlier, the effects of firm shocks on workers are not limited to the earnings
of employees that stay in the firm, but can also have a relevant impact on the exten-
sive margin. This margin can be specially important in the aftermath of negative shocks,
as workers might leave the firm, and potentially experience significant earnings losses
during their transitions. As shown in the literature of displacement, these losses can be
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specially large in the case of involuntary separations. Therefore, we want to provide an
approximation to the earnings risk over the extensive margin by estimating the effects of
shocks on the likelihood of separation, and the potential earnings consequences of sepa-
ration.

We first estimate the effects of shocks on the firm’s extensive margin using linear prob-
ability model. In particular, we estimate the effect of sales shocks on the worker’s prob-
ability of leaving the firm during the first quarter of the year after the shock, controlling
by worker and firm characteristics. We also use year, industry, and year-industry fixed
effects to control for business cycle and industry-specific trends. Similarly than with the
stayers estimations, we will look into asymmetric effect of negative and positive shocks
and non lineal effects.

Secondly, we look at the effect of sales shocks on firm’s employment at the firm level,
using changes in firms’ total employment and wage bill as dependent variables in our
regression estimations. We measure employment growth through the annual change in
the number of full-time-equivalent workers. In both regressions, firm-level weights are
computed and applied to account for the yearly firm’s share of the market total employ-
ment. Again, our regression include fixed effects for year, industry, and year-industry.

3.3.2 Intensive Margin Estimations on Displaced Workers

Finally, we want to approximate the wage losses suffered by displaced workers due to
a firm shock by estimating the earnings costs of job displacement. To do so, we follow
the seminal work of Jacobson et al. (1993), and rely on mass layoffs to proxy for involun-
tary separations that are not directly related to the worker’s individual performance. We
define a displacement event (treatment) as a combination of worker and firm conditions.
Workers in the treatment group must have had a tenure of at least one year before the
shock, get a new job before the end of our sample, and have experienced displacement
before the last quarter of 2016. On the firm’s side, a firm is “treated” if it experienced
a significant mass layoff, defined as a workforce reduction of more than 30%, accompa-
nied by moderate changes in the number of employees three quarters before and after
the treatment period.6 Considering all job separations at the quarterly level, displaced

6Specifically, we require that the change in the headcount in the three quarters prior to the displace-
ment period be in the range of -10 to 10%, and that the three quarters after the negative shock occurs, its
headcount does not grow by more than 10%.
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workers represent about 0.1% of the sample.

We then use an exact matching procedure to identify the control group. Workers in the
control group must belong to firms that did not experience mass layoffs as the ones de-
scribed above. The match is based on firm characteristics such as industry classification,
geographical area, size (using IRS classification), and our available observable worker
variables such as gender, age, tenure, and wage in t − 1.

Notice that our goal is to use the estimated losses from displacement after a mass lay-
off to provide a measure of the earnings risks faced by agents due to firms idiosyncratic
shocks and their potential impact on job separation. Therefore, an implicit assumption
is that the nature of the firm shock has no bearing on the future trajectory of displaced
workers. This is, earnings losses are, at least to a large extent, independent of the size
of the shock that lead to separation. Mass layoffs provide an identification strategy that
provides estimates that address endogeneity concerns, but the actual consequences of
displacement -and therefore the risks faced by workers- are assumed to be the same re-
gardless of the magnitude of the shock experienced by the firm.

4 Results

4.1 Intensive Margin: Wages Elasticity to Firm-Level Shocks

4.1.1 Average effects on stayers’ wages

The upper panel of Table 1 presents the baseline regressions of the change in the log of real
earnings to changes in the log real firm sales and log for male job stayers between 2007
and 2019. The sample includes more than 11 million year-worker observations across
all industries. The regression controls for polynomials of age and tenure, the number of
workers in the firm, and year, industry and year-industry fixed effects. Similarly, the bot-
tom panel focuses on the sensitivity of wages to productivity shocks.

Consistent with most existent literature, the effect of firm level sales shocks on earn-
ings are not large. For the whole economy, the elasticity of the earnings of stayers to sales
shocks is 5.0% (column (1)), a figure that grows to 6.1% when we look at manufacturing
(column (3)). While this is larger than the effects found for the US in Juhn et al. (2018),
the impact on the earnings of continuing workers of firm level sales shocks are relatively
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Table 1: Elasticity of workers’ wages with respect to firms’ sales shocks

All sectors Manufacturing
(1) (2) (3) (4)

Sales shock 0.050*** 0.061***
(0.002) (0.004)

Positive Sales shock 0.045*** 0.049***
(0.002) (0.005)

Negative Sales shock 0.059*** 0.081***
(0.004) (0.006)

N 11,206,172 11,206,172 2,484,457 2,484,457
Adjusted R2 0.064 0.064 0.075 0.075

Productivity shock 0.061*** 0.099***
(0.010) (0.018)

Positive Productivity shock 0.097*** 0.143***
(0.014) (0.027)

Negative Productivity shock 0.030*** 0.066***
(0.011) (0.025)

N 11,206,172 11,206,172 2,484,457 2,484,457
Adjusted R2 0.059 0.059 0.068 0.068

Note: Estimations include controls for worker’s age, age2, tenure, tenure2, number of workers in the firm,
year, industry, and year-industry fixed effects. Robust standard errors in parentheses; ***p<0.01, **p<0.05,
*p<0.1

modest, although far from being economically negligible. A worker that remains em-
ployed in a firm experiencing a decline in sales equal to one standard deviation (31%)
experiences a (1.7%) reduction in earnings. Therefore, the results suggest that the impact
of firm level uncertainty, while muted, can still be a relevant source of earnings volatility,
even when we look at individuals who keep their job.7

Similarly to Juhn et al. (2018) and Chan et al. (2023)), the point estimates for the ef-
fect of shocks appears to be asymmetric: the sensitivity of worker earnings to negative
shocks is statistically larger. Across all sectors, the elasticity to negative sales shocks is
5.9%, roughly a third larger than the 4.5% elasticity to positive shocks. Similarly, the
earnings of workers in manufacturing respond almost 50% more to a negative shock than
to a positive shock of the same size (a 8.1% elasticity to sales reductions, compared to a
4.9% elasticity to sales increases). The differences between the estimated coefficients are
statistically significant, and suggest that downward risks to workers are more relevant.

7As seen in Table 11 in Appendix B, results are qualitatively similar if we instrument the sales shock on
past revenue growth, as in Juhn et al. (2018). While the OLS estimate is 5.7%, the IV coefficient is 5.2%.
Notice that the use of instruments, which are based on previous sales, implies that the sample becomes
shorter. Therefore, throughout the rest of the paper we rely on OLS estimates, although IV results are
available upon request.
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Notice that the positive relationship between earnings and firm shocks does not nec-
essarily mean that workers suffer an explicit wage cut after the firm face a negative shock:
as wages are contracted in nominal terms, a reduction in real earnings can simply be at-
tained by keeping nominal wages constant or growing less than inflation (average annual
inflation in Chile was 3.2% throughout the period). Moreover, as our measures of earn-
ings does not only include base-rate wages, but any taxable components, it seems likely
that the variable components of labor earnings such as performance bonds or sales com-
missions are specially affected.

The second panel of Table 1 repeats the exercise for TFP shocks, as defined in Sec-
tion 3.2. The estimated elasticity across all sectors is 6.1%, somehow smaller to the result
in Chan et al. (2023) for Norway. Although quantitatively similar, the estimated coeffi-
cient for TFP is less precise than the one for sales, probably due to the additional noise
introduced by the production function estimation. In any case, the result confirms the
main finding that the effects of firm level shocks on worker earnings are limited, they are
far from negligible, and can become a relevant source of risk for workers. As with sales
shocks, the elasticity of earnings to TFP shocks is larger in manufacturing, reaching 9.9%.
Regarding asymmetries, point estimates are, unlike sales shocks, now larger for positive
shocks. However, as these estimates are noisier, these differences are not being statisti-
cally significant for manufacturing.

4.1.2 Asymmetries and Non Linearities

It seems likely that the response of earnings to shocks is non linear. For example, in the
aftermath of small shocks, wage adjustment frictions or renegotiation costs may prevent
a relevant adjustment in earnings, as deviations from the optimal wage (as defined by the
firm-employer bargaining) might be relatively trivial. Similarly, a firm might want to in-
sure workers earnings from volatility, but doing so can become increasingly costly in the
face of larger perturbations, specially if they are associated to relevant negative shocks
that can threaten the firm’s viability. In those cases, isolating workers earnings - either
through the extensive or intensive margins- becomes unfeasible. Conversely, the earn-
ings effects of large positive shocks might become marginally smaller, as firms decide to
extract larger rents or operate on the extensive margin by hiring more factors.

Table 2 shows the estimated shock effects when we also allow for a quadratic term. As
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seen in the upper panel, the elasticity of earnings to sales shocks appears to be concave,
as the estimated coefficient for the quadratic term is negative and significant. However,
this result appears to hide a relevant asymmetry, as seen in the third and sixth columns.
While the response to positive shocks does seems to be concave, the effects of negative
shocks appear to be convex. These differences are statistically significant, and imply a
relevant distinction in the way in which workers earnings adjust to positive and positive
shocks.

The marginal response to a positive shock is decreasing, suggesting that firms ex-
periencing large increases in sales transmit proportionally less to the earnings of their
incumbent workers. As mentioned, this can suggest that firm can extract proportionally
more rents. In contrast, workers earnings fare proportionally worse as firms face more
severe negative sales shocks. Therefore, firms might be less able to provide earnings in-
surance in the face of major shocks. This implies that the adverse risks faced by workers
are exacerbated as volatility increases. Negative firm level can become a relevant source
of uncertainty for workers.
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Table 2: Asymmetries and Non Linearities in the elasticity of earnings to firms’ shocks.

All sectors Manufacturing
(1) (2) (3) (4) (5) (6)

Sales shock 0.050*** 0.054*** 0.061*** 0.070***
(0.002) (0.002) (0.004) (0.003)

Sales shock2 -0.013*** -0.031***
(0.002) (0.006)

Positive Sales shock 0.076*** 0.114***
(0.005) (0.008)

Positive Sales shock2 -0.037*** -0.082***
(0.004) (0.010)

Negative Sales shock 0.080*** 0.111***
(0.009) (0.015)

Negative Sales shock2 0.043*** 0.081***
(0.011) (0.021)

N 11,206,172 11,206,172 11,206,172 2,484,457 2,484,457 2,484,457
Adjusted R2 0.064 0.064 0.065 0.075 0.076 0.077

All sectors Manufacturing
(1) (2) (3) (4) (5) (6)

Productivity shock 0.061*** 0.067*** 0.099*** 0.112***
(0.010) (0.010) (0.018) (0.019)

Productivity shock2 0.160*** 0.308***
(0.024) (0.069)

Positive Productivity shock 0.117*** 0.166***
(0.032) (0.064)

Positive Productivity shock2 -0.172 -0.337
(0.119) (0.379)

Negative Productivity shock 0.131*** 0.221***
(0.029) (0.068)

Negative Productivity shock2 0.410*** 0.856***
(0.082) (0.243)

N 11,206,172 11,206,172 11,206,172 2,484,457 2,484,457 2,484,457
Adjusted R2 0.059 0.059 0.059 0.068 0.069 0.069

Note: Estimations include controls for worker’s age, age2, tenure, tenure2, total number of workers in the
firm, year, industry, and year-industry fixed effects. Robust standard errors in parentheses; ***p<0.01,
**p<0.05, *p<0.1
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The lower panel of Table 2 repeats the exercise for TFP shocks. The estimated quadratic
effect for the average regression is positive and significant, indicating that average elas-
ticities are strongly convex, unlike the case with sales shocks. However, when looking
at asymmetries, the results are qualitatively similar to the ones for sales, although once
again the estimates are much noisier than the ones for sales. The quadratic term for pos-
itive shocks is negative, suggesting that the elasticity becomes more muted for larger
shocks, although the point estimate is not statistically significant. However, elasticities to
negative shocks seem to be strongly convex in the size of the shocks, consistent the earlier
result about the downward risks faced by workers.

Overall, results indicate that workers earnings are affected by firm level shocks (de-
fined either in terms of sales and TFP). Although average coefficients might appear mod-
est, continuing workers can still bear a significant level of risk. In fact, although our esti-
mates in terms of asymmetries and non-linearities to depend on the particular shock mea-
sure, there seems to be strong evidence of convex effects associated to negative shocks.
This implies that workers earnings can suffer significantly in the face of large adverse
shocks.

4.1.3 Heterogeneity in Earnings Elasticities by Worker’s characteristics

Tables 3, 4, and 5 explore the heterogeneity of the passthrough across different types of
workers8. Results indicate that there is a significant degree of heterogeneity in the earn-
ings elasticities, specially in terms of the asymmetric responses to positive and negative
shocks.

Table 3 presents the results for the earnings of workers along quintiles of the within-
firm earnings distribution. As we do not have data on occupations, this exercise wants
to capture how the exposure varies across the organizational structure of the firm, from
workers in the lower rungs to those in the highest positions, likely associated to man-
agement and workers with specialized human capital. In particular, we divide workers
within each firm in earnings quintiles, and then look at the differential effects between
the first quintile (workers with the lowest earnings within the firm), workers in the mid-
dle of the distribution (quintiles 2 to 4), and workers at the very top (likely managers or
high-skilled professionals.

8While our main interest throughout the paper is on worker heterogeneity, Tables 12 and 13 also results
of the main regression for measures of firm heterogeneity.
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Results suggest that the responses of earnings vary across different types of positions
within the firm. Both for sales and TFP shocks, the estimated earnings sensitivity of work-
ers at the bottom rung seems to be the smallest, although differences are not statistically
significant. Differences appear to be more striking when we look at asymmetries. When
looking at revenue shocks, workers in the lowest rung suffer the most from negative
shocks, and benefit the least from positive shocks. The reverse holds true for workers at
the top, potentially suggesting a larger prevalence of performance bonuses. This implies
that risk exposure in earnings varies significantly within the firm. Although magnitudes
differ, the same pattern holds for TFP shocks, with workers at the top gaining the most
from positive shocks and those at the bottom suffering the most from adverse events.

Table 4 separates workers by tenure at the time of the shock, distinguishing between
those that have been employed at the firm for more than one year from those with shorter
tenures. Workers with short tenure benefit less from positive shocks (none at all for sales
shocks) and appear to be more exposed to negative shocks, consistent with the notion
that firms might place more value on workers with longer tenure, which have a larger
likelihood of being better matches.
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Table 3: Heterogeneity of wages elasticity on firm shocks (a): OLS regression of firms’
sales shocks on change in log worker wages, by workers’ earnings rank (men)

All sectors Manufacturing

All workers Quintile 1 Quintile 2-4 Top 5 All workers Quintile 1 Quintile 2-4 Top 5
(1) (2) (3) (4) (5) (6) (7) (8)

Sales shock 0.050*** 0.043*** 0.050*** 0.045*** 0.061*** 0.053*** 0.060*** 0.060***
(0.002) (0.002) (0.002) (0.002) (0.004) (0.005) (0.004) (0.004)

Positive Sales shock 0.045*** 0.026*** 0.044*** 0.048*** 0.049*** 0.015** 0.049*** 0.071***
(0.002) (0.004) (0.003) (0.003) (0.005) (0.006) (0.006) (0.006)

Negative Sales shock 0.059*** 0.070*** 0.059*** 0.041*** 0.081*** 0.115*** 0.077*** 0.041***
(0.004) (0.005) (0.004) (0.003) (0.006) (0.007) (0.007) (0.007)

N 11,206,172 2,214,602 6,998,016 441,378 2,484,457 490,955 1,557,216 95,084
Adjusted R2 0.064 0.062 0.064 0.115 0.075 0.078 0.074 0.123

All workers Quintile 1 Quintile 2-4 Top 5 All workers Quintile 1 Quintile 2-4 Top 5
(1) (2) (3) (4) (5) (6) (7) (8)

Productivity shock 0.061*** 0.048*** 0.064*** 0.061*** 0.099*** 0.107*** 0.101*** 0.057***
(0.010) (0.012) (0.010) (0.010) (0.018) (0.021) (0.019) (0.016)

Positive Productivity shock 0.097*** 0.056*** 0.097*** 0.119*** 0.143*** 0.083** 0.144*** 0.159***
(0.014) (0.018) (0.014) (0.023) (0.027) (0.033) (0.030) (0.030)

Negative Productivity shock 0.030*** 0.040** 0.036*** 0.019* 0.066*** 0.126*** 0.069*** -0.010
(0.011) (0.019) (0.012) (0.011) (0.025) (0.033) (0.026) (0.022)

N 11,206,172 2,214,602 6,998,016 441,378 2,484,457 490,955 1,557,216 95,084
Adjusted R2 0.059 0.058 0.059 0.111 0.068 0.071 0.067 0.117

Note: Quintiles and rankings are constructed based on the within-firm wage distribution in the period
preceding the sales’ shock. Estimations include controls for worker’s age, age2, tenure, tenure2, total
number of workers in the firm; year, industry, and year-industry fixed effects.
Robust standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Heterogeneity of wages elasticity on firm shocks(b): OLS regression of firms’
sales shocks on change in log worker wages, by workers’ tenure (men)

All sectors Manufacturing

All workers Short tenure High tenure All workers Low tenure Long tenure
(1) (2) (3) (4) (5) (6)

Sales shock 0.050*** 0.018*** 0.057*** 0.061*** 0.013** 0.074***
(0.002) (0.003) (0.002) (0.004) (0.005) (0.004)

Positive Sales shock 0.045*** -0.004 0.062*** 0.049*** -0.017** 0.079***
(0.002) (0.004) (0.003) (0.005) (0.007) (0.004)

Negative Sales shock 0.059*** 0.075*** 0.051*** 0.081*** 0.107*** 0.068***
(0.004) (0.005) (0.004) (0.006) (0.009) (0.006)

N 11,206,172 2,244,206 8,961,966 2,484,457 420,739 2,063,718
Adjusted R2 0.064 0.069 0.040 0.075 0.069 0.048

All sectors Manufacturing

All workers Short tenure Long tenure All workers Short tenure Long tenure
(1) (2) (3) (4) (5) (6)

Productivity shock 0.061*** 0.077*** 0.059*** 0.099*** 0.092*** 0.117***
(0.010) (0.009) (0.012) (0.018) (0.021) (0.021)

Positive Productivity shock 0.097*** 0.035** 0.108*** 0.143*** -0.016 0.184***
(0.014) (0.016) (0.016) (0.027) (0.051) (0.025)

Negative Productivity shock 0.030*** 0.107*** 0.016 0.066*** 0.157*** 0.062**
(0.011) (0.013) (0.014) (0.025) (0.025) (0.032)

N 11,206,172 2,244,206 8,961,966 2,484,457 420,739 2,063,718
Adjusted R2 0.059 0.068 0.033 0.068 0.066 0.038

Note: Controls include age, age2, tenure, tenure2, number of workers in the firm, year, industry, and
year-industry fixed effects. Robust standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1
1/Short tenure are workers with a tenure of less than a year at the time of the shock.
2/Long tenure are workers with a tenure of more than a year at the time of the shock..

Finally, Table 5 ranks workers using the worker fixed effect coefficients from the AKM
estimates described in Section 3. Therefore, it does not refer to the worker’s relative po-
sition within the firm, as in Table 3, but to their position within the whole earnings dis-
tribution. This provides a proxy for the workers’ relative market skills, reflecting human
capital acquired through formal education, innate ability and learnings by doing. Earn-
ings elasticities are estimated for each of the five population quintiles, plus workers at
the top 5% of the distribution.9 For both types of shocks, estimated earnings elasticities
have an inverted U-shape, being the highest for workers at the middle of the distribution.
However, most of the difference between estimated coefficients are not statistically sig-

9Notice that, while each quintile has the same number of workers, the number of observations varies
significantly, being much lower for workers at the bottom of the distribution. This reflects that these work-
ers have more gaps in formal employment across their lifetime, and tend to have shorter tenures. Therefore,
they are less likely to be stayers.
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nificant. In terms of asymmetries, there is some evidence, specially for TFP shocks, that
the elasticity to negative shocks is smaller for workers at the bottom end of the earnings
distribution, which could reflect factors such as the existence of the minimum wage or
the fact that these workers have a more elastic labor supply as they more willing to move
to the informal sector.

Table 5: Heterogeneity of wages elasticity on firm shocks (a): OLS regression of firms’
sales shocks on change in log worker wages, by workers’ skill rank (men)

Q1 Q2 Q3 Q4 Q5 Top 5

Sales shock 0.042*** 0.046*** 0.050*** 0.054*** 0.051*** 0.046***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Positive Sales shock 0.042*** 0.041*** 0.041*** 0.045*** 0.048*** 0.046***
(0.003) (0.002) (0.003) (0.004) (0.003) (0.003)

Negative Sales shock 0.042*** 0.054*** 0.065*** 0.069*** 0.055*** 0.046***
(0.006) (0.004) (0.004) (0.005) (0.004) (0.004)

N 776,231 1,752,883 2,310,515 2,841,850 3,484,421 967,861
Adjusted R2 0.043 0.047 0.048 0.052 0.059 0.056

Productivity shock 0.022* 0.048*** 0.061*** 0.084*** 0.066*** 0.053***
(0.013) (0.008) (0.009) (0.016) (0.011) (0.010)

Positive Productivity shock 0.090*** 0.100*** 0.095*** 0.109*** 0.079*** 0.058***
(0.022) (0.015) (0.017) (0.020) (0.015) (0.015)

Negative Productivity shock -0.035* 0.005 0.032** 0.061*** 0.054*** 0.049***
(0.021) (0.012) (0.013) (0.019) (0.012) (0.010)

N 776,231 1,752,883 2,310,515 2,841,850 3,484,421 967,861
Adjusted R2 0.041 0.043 0.043 0.046 0.054 0.051

Note: Controls include age, age2, tenure, tenure2, number of workers in the firm, year, industry, and
year-industry fixed effects. Robust standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1
1/Low tenure is defined as less than a year working in the firm.
2/High tenure is defined as at least one year working in the firm.

4.1.4 Cyclical Conditions and Earnings Elasticities

We now look at the way in which cyclical labor market conditions can affect the trans-
mission of firm shocks to earnings. It seems likely that, as the outside options of workers
change with the strength of the labor market, the willingness of firms to increase earnings
in response to positive shocks and isolate earnings in response to negative shocks can also
change. Therefore, the exposure of workers to risk is likely to be countercyclical, being
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larger during a downturn in which market conditions deteriorate.

Table 6 shows results on how the evolution of market conditions can affect the trans-
mission of sales shocks.10 We proxy market conditions by the change in the poaching
rate, the share of direct transitions to overall new hires in the economy. A higher poach-
ing rate can be seen as reflecting a more active labor market, where job-to-job transitions
are more frequent, movements up the job ladder more likely and employed workers can
face better outside options (Haltiwanger et al., 2018). A positive change in the poaching
rate, therefore, reflects an improvement in labor market conditions for workers, while a
negative change is associated to a deterioration.

Conceptually, it seems likely that, as the labor market becomes stronger, and the out-
side options of workers are better, firms must transmit a larger share of positive shocks -
they can extract less rents -, and might be willing to provide a stronger buffer to negative
shocks. Conversely, the reverse should hold when the labor market deteriorates. There-
fore, elasticities to positive shocks should become larger when poaching becomes more
prevalent, while the sensitivity to negative shocks should fall.

Results seem to be consistent with this idea. Column (2) shows that the evolution of
market conditions has no effect on the average transmission of shocks, a result that is not
entirely surprising as conceptually effect should depend on the sign of the shock, and
effects can cancel out on average. This is reflected in column (3): when the poaching rate
grows (falls) - the labor market becomes stronger (weaker) - earnings respond more (less)
to positive shocks, and less (more) to negative shocks. Therefore, a look at the average
earnings elasticity might be misleading, as the coefficient is acyclical, and might suggest
that the risk exposure of workers to earnings shock does not vary with market condi-
tions. In fact, results indicate that risk exposure to earnings risk increases when market
conditions deteriorate: a reduction in poaching simultaneously reduces the sensitivity to
positive revenue shocks while it increases the elasticity to negative shocks. While this
leaves the average coefficient unchanged, it shifts the risk balance against workers. As
the labor market becomes weaker, the downward risks on earnings at the firm level grow,
even for those workers that keep their job.

10Throughout the rest of the paper, we focus on revenue shocks for the sake of brevity.
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Table 6: Earnings Elasticities to Firm Shocks and Labor Market Conditions

(1) (2) (3)

Sales shock 0.0502*** 0.0492***
(0.0016) (0.0019)

Sales shock × ∆ Agg. Poaching rate 0.0010
(0.0007)

Positive Sales shock 0.0399***
(0.0029)

Negative Sales shock 0.0631***
(0.0039)

Positive Sales shock × ∆ Agg. Poaching rate 0.0044***
(0.0013)

Negative Sales shock × ∆ Agg. Poaching rate -0.0042***
(0.0014)

N 11,206,172 11,206,172 11,206,172
Adjusted R2 0.064 0.064 0.064

Note: We control for age, age2, tenure, tenure2, gender, and number of workers in the firm. We also use
year, industry, and year-industry fixed effects. Poaching rates are expressed as percentage points.
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4.2 Extensive Margin: Firm-Level Shocks and Employment Responses

4.2.1 Firm-level shocks and effect on individual separation probabilities

As argued early, effects of firm shocks on the earnings of workers are not limited to the
wages of employees that stay in the firm, but can also have a relevant effect on the exten-
sive margin.

Table 7 shows the impact on firm sales shocks on the individual probabilities that
workers leave the firm in the year after the shock. The average elasticity is negative,
-3.8%, consistent with the idea that workers are less likely to leave if firms experience
positive shocks, and more likely to leave (voluntarily or involuntarily) if the firm faces
a negative shock. However, when looking at asymmetries, the negative average coeffi-
cient seems to be driven by the response to negative shocks, where the coefficient is -8.1%
11. This suggests that the probability that a worker leaves the firms can increase signif-
icantly after the firm experiences a negative shock, either because he chooses to quit (as
her earnings prospects might have deteriorated) or because he is let go. Therefore, overall
earnings risk does not only come from a reduction in earnings within the firm, but poten-
tially through non-voluntary separation.

11Interestingly, the coefficient associated to positive shocks is positive; a worker is more likely to leave
after the firm experiences a positive shock. This could reflect, for example, changes in firm composition.
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Table 7: Probability to leave the firm as function of firm shocks: linear probability model

All sectors Manufacturing

(1) (2) (3) (4) (5) (6)

Sales shock -0.038*** -0.038*** -0.028*** -0.031***
(0.001) (0.001) (0.003) (0.003)

Sales shock2 0.017*** 0.017***
(0.001) (0.001)

Positive Sales shock 0.026*** 0.050***
(0.005) (0.013)

Positive Sales shock2 -0.003** -0.008*
(0.001) (0.004)

Negative Sales shock -0.081*** -0.075***
(0.005) (0.014)

Negative Sales shock2 0.005*** 0.006
(0.002) (0.005)

N 14,368,164 14,368,164 14,368,164 2,999,773 2,999,773 2,999,773
Adjusted R2 0.100 0.106 0.107 0.106 0.112 0.114
Mean prob. leave 0.328 0.328 0.328 0.356 0.356 0.356

Note: Controls include age, age2, tenure, tenure2, number of workers in the firm, year, industry, and
year-industry fixed effects. Robust standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1

4.2.2 Firm level effects on total employment and the wage bill

Tables 8 and 9 present an assessment of the role of the extensive margin at the firm level,
looking at the response of firm level employment and the wage bill to the sales shock, for
different specifications of controls and the inclusion of firm-level employment weights.
Across all specifications, the employment elasticity is large, and close to 0.5. Therefore,
the extensive margin, in the form of hires and layoffs, plays an important role in the way
in which the firm adjusts to idiosyncratic shocks. Firm level responses in employment are
almost an order of magnitude larger than the sensitivities of individual earnings.

Responses are larger to positive shocks, suggesting that hiring might be more sensitive
than layoffs. This seems consistent with the notion that firms might be more reluctant to
destroy high quality matches that can be difficult to recover under search frictions. Still,
the number of workers employed in a firm can decline significantly in the advent of a
negative shock. Therefore, while the earnings of workers that keep their job are, at least
to an extent, buffered from a negative shock, there seems to be a relevant risk of facing
unemployment, with can have potentially large adverse effects in future earnings, as we
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discuss in the next section.

Consistent with our previous estimates, elasticities for the wage bill are in general
slightly larger than those for total employment, reflecting that individual earnings adjust
modestly. This reaffirms the idea that, while the earnings of continuing workers can be
significantly affected by firm shocks, the bulk of the response is channeled through the
extensive margin. We now look at the adjustments occurs through the extensive margin,
rather than through the intensive margin of the wages of continuing workers.

Table 8: OLS Regression of sales shocks on firm’s employment∗

All sectors manufacturing
(1) (2) (3) (4) (5) (6) (7) (8)

Sales shock 0.496*** 0.509*** 0.534*** 0.512***
(0.002) (0.007) (0.004) (0.009)

Sales shock2 0.062*** 0.134*** 0.069*** 0.152***
(0.002) (0.008) (0.005) (0.013)

Positive Sales shock 0.460*** 0.507*** 0.500*** 0.493***
(0.006) (0.019) (0.012) (0.027)

Positive Sales shock2 0.111*** 0.146*** 0.122*** 0.190***
(0.006) (0.020) (0.012) (0.031)

Negative Sales shock 0.331*** 0.409*** 0.351*** 0.323***
(0.007) (0.022) (0.013) (0.031)

Negative Sales shock2 -0.127*** 0.009 -0.149*** -0.108***
(0.008) (0.027) (0.016) (0.042)

N 594,928 30,085,399 594,928 30,085,399 132,075 6,001,073 132,075 6,001,073
Adjusted R2 0.310 0.343 0.312 0.344 0.340 0.337 0.342 0.340
Weight ✓ ✓ ✓ ✓
FE ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

∗We measure employment growth through the annual change in the number of full-time-equivalent
workers. a Firm-level weights are given by the firm’s share of the market total employment in that
particular year. b Controls include firm’s sales and fixed effects are year, industry, and year-industry.
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Table 9: OLS Regression of sales shocks on firm’s wages bill∗

All sectors manufacturing
(1) (2) (3) (4) (5) (6) (7) (8)

Sales shock 0.516*** 0.514*** 0.556*** 0.527***
(0.002) (0.007) (0.004) (0.009)

Sales shock2 0.061*** 0.123*** 0.073*** 0.152***
(0.002) (0.008) (0.005) (0.013)

Positive Sales shock 0.498*** 0.520*** 0.553*** 0.523***
(0.006) (0.017) (0.012) (0.023)

Positive Sales shock2 0.094*** 0.127*** 0.101*** 0.175***
(0.006) (0.018) (0.013) (0.029)

Negative Sales shock 0.359*** 0.421*** 0.350*** 0.351***
(0.007) (0.021) (0.014) (0.029)

Negative Sales shock2 -0.115*** 0.011 -0.160*** -0.083**
(0.008) (0.025) (0.017) (0.039)

N 594,928 594,928 594,928 594,928 132,075 132,075 132,075 132,075
Adjusted R2 0.322 0.398 0.324 0.399 0.349 0.400 0.352 0.402
Weight ✓ ✓ ✓ ✓
FE ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

∗Wage bill is expressed in real pesos of 2018. a Firm-level weights are given by the firm’s share of the
market total employment in that particular year. b Controls include firm’s sales and fixed effects are year,
industry, and year-industry.

4.2.3 Earnings Effects of Job Losses

We now turn our attention to the potential earnings losses for workers that are displaced
following a negative firm shock. As discussed in Section 3, we follow the spirit of the
identification strategy in Jacobson et al. (1993), and look at the differential earnings trajec-
tories of workers displaced in mass layoff events relative to workers in a control group.12

This provides an approximation of the earnings risk faced by a worker that loses a job
after the firm faces a negative shock, even if that shock does not lead to a layoff with a
large headcount at the firm.13

12There is a very large literature on the earnings consequences of job displacement. See, for example,
Schwerdt (2011), Flaaen et al. (2019) and Couch and Placzek (2010). Albagli et al. (2024) provide detailed
evidence for Chile, distinguishing between the effect of anticipated and unanticipated separations.

13As discussed earlier, the argument here is that the impact that losing a job has on a worker’s earnings
does not depend on the magnitude of the shock suffered by her firm, but on the fact of being displaced
involuntarily. This is, mass layoffs provide an identification strategy for the exogeneity of displacement,
but there is nothing particular to mass layoffs in terms of its earnings implications: the actual consequences
of displacement do not depend on the size of the shock suffered by the firm
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Figure 5 presents the earnings implications of displacement using our sample. Dis-
placement events are associated to relevant earnings losses, with workers that are reem-
ployed during the first quarter experiences earning losses of almost 20% relative to the
control group. In fact, the earnings of displaced workers lag relative to the control group
for up to two years. This indicates that the monetary costs of losing a job are not triv-
ial, and therefore the risk of facing displacement is a relevant component of the overall
risk faced by workers. Moreover, the effects of displacement are expected to be hetero-
geneous, being larger for workers for whom reallocation can be costlier, such as older
workers or workers with longer tenures.

Figure 5: Average effects of displacement
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Note: X-axis represents quarters after the displacement event.

Figures 6 to 8 explore heterogeneity among dimensions that can be relevant to the
type of job transitions experienced by workers. The results show that the average cost
of displacement vary significantly across workers with different characteristics. Figure 6
divides workers by agem from young workers aged 18 to 29, mid-career workers from
30 to 49 and older workers from 50 to 65. As expected, earnings costs of displacement
are larger for older workers, who experience bigger and more persistent earnings losses.
Upon reemployment, young workers experience earnings losses of close to 10%, and their
earnings become statistically identical to the control group in less than one year. In con-
trast, workers older than 50 experience losses larger than 20% upon reemployment, and
their earnings lag behind the control group for up to two years. Middle age workers fare
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somewhere in between, with more modest losses than their older counterparts, but their
earnings still lag after two years. Therefore, as expected, reallocation seems to be easier
for younger workers. Older workers, who are more likely to have firm-specific human
capital that can become obsolete or to have constructed valuable job ladders that take
time to build due to search frictions, can find job reallocation much costlier.

This intuition is reinforced by Figure 7, which looks at workers depending on their
tenure at the moment of displacement. Workers with longer tenures, which as discussed
earlier are probably better matches and have more firm-specific human capital, suffer
more from displacement. While displaced workers who had a tenure shorter than a year
experience earning losses of about 10% that dissapear after one year, workers with longer
tenures suffer losses that are twice as large, and that still persist after three years. There-
fore, the earnings risk from displacement, associated to a costly process of reallocation,
are much larger for workers with longer tenures. Therefore, although the earnings of
those workers are relatively more isolated from shocks in the case in which workers keep
their job, in the event of displacement the earnings costs are much more important.

Finally, Figure 8 looks at the earnings implications of displacement for the same skill
groups defined on the previous section. Job reallocation seems to be costlier, both in terms
of magnitude and persistence, for workers in the middle of the skill distribution (quin-
tiles 3 and 4). Workers in the bottom of the distribution (quintiles 1 and 2) experience
relatively large losses in their first job, but differences with the control group become
non-significant within the year. High-skill workers (quintile 5) experience the smallest
losses, and also back in track within the year. This suggests that this group, due to the
nature of the occupations in which they are employed or the more general nature of the
human capital they hold, can be reemployed at a similar job more easily. Workers on the
middle, on the other hand, face a harder reallocation, as they might be associated to more
specialized jobs. On impact, their earnings losses amount to more than 20%, and they still
lag behind the control group after three years.

In summary, the evidence shows, consistent with the literature, that earnings losses
associated to job displacement can be large and persistent. This is specially true for work-
ers for which reallocation is likely to more difficult, such as older workers, workers with
longer tenures or workers with more specialized skills. While the identification of separa-
tions that are exogenous to the worker comes from mass layoffs, the implications are far
more general, and can be applied to all involuntary separations associated to events, such
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as firm level shocks, that not directly related to the worker. Therefore, these results high-
light the relevance of the extensive margin when looking at the earnings risk of workers
in the face of firm-level shocks.

Figure 6: Earnings effects of displacement by age
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Figure 7: Earnings effects of displacement by tenure
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Figure 8: Earnings effects of displacement by skills
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5 Conclusions

This paper contributes to the growing literature that studies the effect of idiosyncratic firm
shocks on the earnings risk faced by workers. We contribute to this literature in several
dimensions. First, we expand the scope of the literature, typically focused in developed
economies, by using a use a matched employer-employee census between 2007 and 2019
for Chile, a developing economy with a significant degree of earnings inequality and job
mobility. Second, we show that the passthrough of firm shocks to earnings can vary sig-
nificantly with labor market conditions, and the downward risks faced by workers are
countercyclical. Finally, we show that responses along the extensive margin of employ-
ment are very significant, as negative shocks increase the probability of separation, which
can have significant earnings costs for certain types of workers. This suggests that look-
ing at the earnings of workers that leave the firm after a negative shock can provide a
more precise assessment of how firms transfer risks to workers.
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6 Appendix A

Table 10: Earnings evolution by categories

Category Number of
workers

Mean
monthly real
wage (USD

2015)

Number of
workers

Mean
monthly real
wage (USD

2015)

2007 2018
Panel A
Age [25, 40] 551,941 $ 952 509,338 $ 1,330
Age [36, 55] 160,905 $ 1,209 145,260 $ 1,850
Age [56, 65] 281,600 $ 1,276 410,264 $ 1,704

Panel B
High Tenure 709,560 $ 1,211 819,702 $ 1,683
Low Tenure 284,886 $ 773 245,160 $ 1,084

Panel C
Quintile 1 209,146 $ 536 232,374 $ 891
Quintile 2 210,699 $ 746 216,218 $ 1,234
Quintile 3 197,635 $ 947 213,624 $ 1,435
Quintile 4 192,044 $ 1,186 212,239 $ 1,642
Quintile 5 184,922 $ 2,136 190,407 $ 2,711

Note: the figures includes workers in our sample, that is, men, stayers, with incomes above the minimum
wage. We also restrict our analysis to firms with more than 5 workers.
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7 Appendix B

7.1 Instrumental variables

Table 11: Earnings effects of sales shocks: IV estimates

All sectors Manufacture
OLS IV OLS IV

Sales shock 0.057*** 0.052*** 0.073*** 0.069***
(0.002) (0.005) (0.004) (0.008)

N 9,909,494 9,909,494 2,194,732 2,194,732
Adjusted R2 0.052 0.052 0.066 0.066

Note: We control for age, age2, tenure, tenure2, and number of workers in the firm. We also use year,
industry, and year-industry fixed effects. The instrument is a long-term shock (3 years)

Table 12: Earnings effects of sales shocks: Firm size

(1) (2) (3) (4) (5)
5-20 21-50 51-150 151-1000 1000+

Sales shock 0.046*** 0.053*** 0.056*** 0.056*** 0.041***
(0.001) (0.001) (0.001) (0.002) (0.005)

Positive Sales shock 0.047*** 0.054*** 0.054*** 0.052*** 0.034***
(0.001) (0.002) (0.002) (0.003) (0.008)

Negative Sales shock 0.044*** 0.052*** 0.058*** 0.062*** 0.052***
(0.002) (0.002) (0.002) (0.004) (0.013)

N 819,264 1,061,014 1,647,370 3,708,714 3,961,359
Adjusted R2 0.044 0.057 0.068 0.075 0.068

Note: We control for age, age2, tenure, tenure2. We also use year, industry, and year-industry fixed effects.
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Table 13: Earnings effects of sales shocks: Firm productivity

(1) (2) (3) (4) (5)
Q1 Q2 Q3 Q4 Q5

Sales shock 0.046*** 0.051*** 0.055*** 0.052*** 0.050***
(0.003) (0.003) (0.004) (0.004) (0.003)

Positive Sales shock 0.039*** 0.044*** 0.053*** 0.044*** 0.048***
(0.004) (0.004) (0.004) (0.007) (0.004)

Negative Sales shock 0.057*** 0.062*** 0.059*** 0.065*** 0.055***
(0.008) (0.006) (0.008) (0.005) (0.009)

N 2,732,464 1,915,389 1,554,134 1,693,574 3,302,909
Adjusted R2 0.070 0.069 0.070 0.064 0.068

Note: We control for age, age2, tenure, tenure2. We also use year, industry, and year-industry fixed effects.
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