[N

Istituto Nazionale Previdenza Sociale

)
o
o
S
]
S
S
c
|
—
N
o
~
Q
(O
| -
O
e
L

WorkINPS Papers

Career Spillovers
in Internal
Labor Markets

Nicola Bianchi

Giulia Bovini

JinlLi
Matteo Paradisi

Michael Powell

ISSN 2532 -8565




Lo scopo della serie WorkINPS papers ¢ quello di promuovere la circolazione di
documenti di lavoro prodotti da INPS o presentati da esperti indipendenti nel corso
di seminari INPS, con l'obiettivo di stimolare commenti e suggerimenti.

Le opinioni espresse negli articoli sono quelle degli autori ¢ non coinvolgono la
responsabilita di INPS.

The purpose of the WorkINPS papers series is to promote the circulation of
working papers prepared within INPS or presented in INPS seminars by outside
experts with the aim of stimulating comments and suggestions.

The views expressed in the articles are those of the authors and do not involve the
responsibility of INPS.

Responsabile Scientifico
Maurizio Franzini

Comitato Scientifico
Agar Brugiavini, Daniele Checchi, Maurizio Franzini

In copertina: uno storico “Punto cliente” a Tuscania

INPS, Direzione generale, Archivio storico



I WORKINPS PAPER

Le basi dati amministrative dellZNPS rappresentano una fonte statistica unica per
studiare scientificamente temi cruciali per l'economia italiana, la societa e la politica
economica: non solo il mercato del lavoro e 1 sistemi di protezione sociale, ma anche i
nodi strutturali che impediscono allItalia di crescere in modo adeguato. Allinterno
dell'Istituto, questi temi vengono studiati sia dai funzionari impiegati in attivita di ricerca,
sia dai Visitlnps Scholars, ricercatori italiani e stranieri selezionati in base al loro
curriculum vitae e al progetto di ricerca presentato.

I WORKINPS hanno lo scopo di diffondere 1 risultati delle ricerche svolte al’interno
dell'Tstituto a un pit ampio numero possibile di ricercatori, studenti e policy markers.

Questi saggi di ricerca rappresentano un prodotto di avanzamento intermedio rispetto
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anche diversi anni. Il processo di pubblicazione scientifica finale sara gestito dai singoli
autori.
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Questo articolo esamina gli spillover tra le carriere dei lavoratori impiegati in imprese dove
le opportunita di avanzamento sono limitate. Il lavoro utilizza come esperimento naturale
la riforma pensionistica del 2011, che ha innalzato i requisiti per 'accesso ai trattamenti
pensionistici pubblici e ha comportato modifiche inattese e di entita eterogenea nell’eta
pensionabile dei lavoratori. L’analisi si basa sui dati amministrativi di fonte INPS sui
dipendenti del settore privato italiano impiegati nelle imprese tra 10 e 200 dipendenti e studia
Peffetto di posticipi del pensionamento di lavoratori che erano prossimi alla pensione sulla
crescita salariale e sugli avanzamenti di carriera dei colleghi. Il lavoro documenta 1’esistenza
di spillover in termini di minore crescita della retribuzione e piu lente progressioni di carriera.
Dal lato delle imprese questi effetti sono concentrati nelle imprese che prima del 2011 si
stavano contraendo in dimensione e quindi potevano offrire opportunita di avanzamento
limitate. Dal lato dei lavoratori, gli spillover riguardano in misura maggiore le carriere dei

dipendenti sopra i 55 anni.
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Abstract

This paper studies career spillovers across workers, which arise in firms with limited
promotion opportunities. We exploit a 2011 Italian pension reform that unexpectedly
tightened eligibility criteria for the public pension, leading to sudden, substantial, and
heterogeneous retirement delays. Using administrative data on Italian private-sector
workers, the analysis leverages cross-firm variation to isolate the effect of retirement
delays among soon-to-retire workers on the wage growth and promotions of their
colleagues. We find evidence of spillover patterns consistent with older workers blocking
the careers of their younger colleagues. These effects are present only in firms with
limited promotion opportunities.
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1 Introduction

Workers of every generation fear that their elders are holding their careers back. Millennials
worry that their careers are “stalled because older employees are staying in the workplace

!"and Gen Xers similarly complain about “boomers blocking their way to the top

longer,”
as older workers delay retirement.”” When older workers linger in their positions, the
thinking goes, it has a negative spillover effect on the careers of younger workers. These
career spillovers are not only important for younger workers but also for their employers.
If employers attract, retain, and motivate workers by promising them careers rather than
jobs, they need to design personnel policies and make strategic decisions that enable them
to deliver on these promises.

Despite the popular attention these career spillovers receive, there is no systematic
evidence that they actually matter. The vast empirical literature on internal labor markets,
dating back to at least Baker, Gibbs, and Holmstrom (1994), neglects these spillovers, as
it treats workers’ careers independently.® This empirical neglect is not an oversight but
results from standard economic reasoning. When one qualified worker’s career appears to be
blocked because a higher-level position is already occupied, the firm always has the option
of creating another higher-level position. And, even if the firm cannot do so, the worker
can always move to another firm that can. According to this logic, workers’ careers should
therefore be determined only by their individual characteristics, such as their human capital,
and by broad market-level factors.* However, if it is difficult for firms to create positions
and for workers to switch to another firm, then career spillovers should matter: one worker’s
career success may come at the expense of his or her coworkers’.

In this paper, we show that career spillovers matter by providing evidence that retirement
delays among older workers negatively impact the career progressions of their younger
coworkers. An ideal test for such career spillovers would randomly prevent older workers
in one firm from retiring while allowing older workers in another firm to retire, and it would
compare the career progressions of younger workers between these two firms. While such
a test is not feasible, we argue that a recent reform to the Italian pension system created
a reasonably close approximation of this ideal. The Fornero reform, which was swiftly

implemented in December of 2011 to contain public expenditures, led to an overall increase

https://www.hrdive.com/news/millennials-feel-boomer-and-gen-x-bosses-are-blocking-their-
progress/504129/

2 http://www.bbc.com/capital /story/20130710-the-forgotten-generation

For a rare exception, see Friebel and Panova (2008), which uses personnel records from a large heavy-
industry firm in Russia following privatization reforms and finds evidence that reduced turnover at the top
led to blocked promotions for younger workers.

4 See Gibbons and Waldman (1999), Rubinstein and Weiss (2006), Lazear and Oyer (2013), and Waldman
(2013) for surveys on standard approaches to analyzing workers’ careers.



in the minimum retirement-eligibility age. Grandfather clauses were limited, and the reform
unexpectedly caused retirement delays among senior employees who were slated to retire
soon after December, 2011. Moreover, the change to the eligibility criteria led otherwise
similar workers to face significantly different retirement delays based on small differences in
their ages and years of contribution to social security.

The unanticipated nature of the reform and the differential treatment of otherwise similar
employees provide a clean empirical setting to study the effect of retirement delays among
senior workers on the careers of younger workers. Our identification strategy compares
changes in wage growth and internal promotions of younger employees across firms expe-
riencing different average retirement delays for senior workers, both before and after the
reform. We measure the exposure of each firm to the pension reform as the average change
in retirement eligibility caused by the reform among senior workers close to retirement. By
controlling for differences in age and gender distributions between firms, we exploit the
variation in treatment that does not stem from cross-firm differences in broad demographic
compositions, which could affect internal career trajectories through other channels. Rather,
our analysis reflects idiosyncratic differences in gender, age, and years of contribution to
social security among workers close to retirement.

We leverage two sources of data, both provided by the Italian Social Security Insti-
tute (INPS). First, we use a panel of matched employer—employee records for all private,
non-agricultural firms with 10 to 200 workers in the first quarter of 2009. Drawing on
these records, we are able to compute monthly average contractual wage growth as well as
categorical promotions within the company between 2009 and 2015.° Second, we use the
complete contribution histories for all workers employed in these firms. These data allow
us to compute the retirement delays among workers who were slated to retire within three
years of 2011.

Our main finding is that career spillovers exist: longer retirement delays among older
workers cause larger decreases in wage growth for younger workers. A one-year increase in
the average retirement delay among workers who were close to retirement before the reform
decreases the wage growth of their younger colleagues by 2.5 percent per year with respect
to the pre-reform baseline growth, and these effects persist throughout the four years of the
treatment period.

To better understand the underlying mechanism behind these career spillovers, we de-
velop a model that describes when career spillovers are likely to matter most. The model

allows us to ask, and answer, the following three questions: First, does it matter whose

5 The contractual wage is the wage written into a worker’s labor contract, not their take-home pay. As we
explain in Section 2.2, contractual wages are closely related to job titles, which is a unique feature of the
Italian labor market.



retirement is delayed? Second, are career spillovers stronger in firms that have more limited
promotion opportunities? Finally, do retirement delays affect the careers of different workers
differently?

Our findings show that, as the model predicts, retirement delays among older workers
reduce the promotion rates of younger workers, but only if the older worker is in the higher-
level position. Next, we show that career spillovers are most relevant for workers in slow-
growth firms. We divide firms into tertiles of pre-period employment growth and look at
how the effects of the treatment differ by the growth rate of the firms. The decrease in
wage growth from a one-year increase in the average retirement delay among workers who
were close to retirement before the reform is 8 percent for younger workers in bottom-tertile
firms, which are all shrinking in size, and approximately zero for younger workers in top-
tertile firms, which are all expanding their ranks. Similarly, we show that career spillovers
are concentrated among firms with larger spans, measured as the pre-period fraction of jobs
in the firm that are relatively highly paid. Finally, we find that retirement delays among
older workers have a bigger impact on the careers of their coworkers who are 55 years or
older than on their younger coworkers. This finding is consistent with firms using seniority
as one of the criteria to assign promotions.

Our model also generates specific predictions about workers’ and firms’ extensive-margin
responses to retirement delays. For workers, our model predicts that, even if retirement
delays reduce promotion opportunities, we would not expect to see workers leave for other
firms where they may have to restart the career ladder. Consistent with this prediction, we do
not observe younger workers responding to retirement delays among their older coworkers
by voluntarily leaving the firm. For firms, our model predicts that they will respond to
retirement delays by laying off existing workers and hiring fewer new workers. Empirically,
we find that a one-year increase in retirement delays leads firms to increase layoffs by 10
percent and reduce hiring by 2 percent.

Are the career spillovers we document large? The reduced wage growth of younger
workers due to a one-year increase in retirement delays amounts to a monetary loss of up
to €718 over the course of four years. Workers who were 55 years or older but not close
to retirement in 2011 experienced monetary losses up to €2,951 over the course of four
years, which account for 87 percent of the median wage gain associated with a promotion
to white-collar jobs and 29 percent of the median wage gain associated with a promotion to
managerial positions.

A natural alternative way to measure the firm-level short-term effect of the reform would
be to compute the share of workers who had to substantially delay their retirement during
the first years after 2011. Unlike our preferred treatment variable, however, the share of

affected workers is correlated with the firm-level age distribution. Using this variable as our



treatment, therefore, would induce a comparison between career progressions for workers
in firms with older and younger workers, which would confound the effects of the reform.
To overcome this issue, we estimate an instrumental variable specification in which we
instrument the share of close-to-retirement workers whose retirement-eligibility age increased
by at least one year due to the reform with our baseline treatment variable, the average
retirement delay among close-to-retirement workers.’ The findings of these IV specifications
are qualitatively similar to the main OLS coefficients. For example, a one-standard-deviation
increase in the share of close-to-retirement workers who faced retirement delays of at least
one year (2.8 percent) decreased the wage growth of other workers by 3.4 percent with respect
to the pre-reform baseline growth.

We conclude the analysis by evaluating the extent to which our findings are consistent
with other career-spillover channels. For example, financially constrained firms that face
retirement delays may simply be unable to afford to promote their workers. We find evidence
consistent with financial-constraint-driven career spillovers, but financial constraints alone
cannot account for the full range of our findings.

Our paper contributes to the literature on the theory of internal labor markets by
highlighting the empirical relevance of slot constraints in determining a worker’s career
progression. Slot constraints, defined as limits on available slots for internal promotions
and the inability to easily add positions to the organization, have featured prominently in
the literature in sociology and organizational theory.” Most leading models of internal labor
markets in economics, however, abstract from slot constraints, focusing instead on individual
factors, such as human capital acquisition, learning, insurance, signaling, and incentives (see
Gibbons and Waldman (1999) and Waldman (2013) for surveys of the theoretical literature on
internal labor markets). As a result, most of the empirical work on internal labor markets has
focused on these worker-level factors.® Our findings suggest the importance of incorporating
firm-level factors, such as slot constraints for understanding workers’ career dynamics (for
early theoretical work in this direction, see Lazear and Rosen (1981), and for more recent
work, see DeVaro and Morita (2013), Ke, Li, and Powell (2018), and Li, Powell, and Ke
(2019)).

Our paper documents the impact of career spillovers on workers due to blocked promotion

opportunities. Other papers in the literature establish a number of other channels through

6 We also show that the results are robust if we employ the share of close-to-retirement workers whose
retirement-eligibility age increased by at least two or three years due to the reform.

7 For early conceptual work, see Simon (1951) and White (1970). See Stewman and Konda (1983) and
Stewman (1986) for surveys, and see Bidwell and Keller (2014) for recent empirical evidence on the
importance of available slots for the firm’s decision about whether to hire externally.

8 Chiappori, Salanié, and Valentin (1999) focuses on learning; DeVaro and Waldman (2012) focuses on
asymmetric information and signaling; and Benson, Li, and Shue (2019) focuses on job performance.
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which there may be career spillovers. Hayes, Oyer, and Schaefer (2006) and Jéger and
Heining (2019) show, for example, that career spillovers can arise because of team produc-
tion. There are several papers that emphasize the role of limited career opportunities, but
they focus on jobs with strict institutional features that give rise to rigid slot constraints,
such as bureaucracies (Bertrand et al., 2018), academia (Borjas and Doran, 2012), sports
(Brown, 2011; Gong, Sun, and Wei, 2017), and firms in transitioning economies (Friebel and
Panova, 2008).” Our paper shows that scarce career opportunities lead to career spillovers in
representative private-sector firms in which there are no obvious institutional constraints to
creating additional positions. Finally, we focus on the effect of limited career opportunities
for the career advancement of workers who have already been hired. Several recent papers
examine the implications of limited opportunities on whether workers are hired to begin
with and which occupations they decide to pursue (Liang, Wang, and Lazear, 2018; Lazear,
Shaw, and Stanton, 2018).

We also contribute to the growing body of literature that shows how workers’ careers are
shaped by luck. There are many studies documenting how labor market conditions at the
time a worker is hired affect his or her entire career trajectory (Von Wachter and Bender,
2006; Oyer, 2006; Kahn, 2010; Schmieder and Von Wachter, 2010; Shu, 2012). Lazear,
Shaw, and Stanton (2018) shows that idiosyncratic luck at the time of hiring can also play
an important role. We complement these findings by showing that luck matters throughout
a worker’s career. Even after being hired, a worker’s career progression depends on whether
senior workers happen to leave their positions and open up advancement opportunities.

Finally, we provide new evidence on the consequences of the Fornero reform, arguably
the most important Italian reform of the last decade. In a contemporaneous paper, Boeri,
Garibaldi, and Moen (2017) also uses firm-level variation in exposure to the reform to bring
granular evidence to bear on an important question in labor economics: How do pension
reforms affect youth hiring and unemployment (Gruber and Wise, 2010)7 In a more recent
paper, Carta, D’Amuri, and von Watcher (2020) leverages the variation created by the reform
in a small sample of large Italian firms to study the substitutability of younger and older
workers and the importance of older workers for firm performance. Our primary focus is
instead on career progression inside firms, which requires us to use detailed individual-level
data both for identification purposes and for analyzing the underlying mechanisms. On the
identification side, these data enable us to precisely measure individual retirement delays.
This is necessary for isolating the variation in retirement delays that is driven by small

differences in demographics from the variation that is driven by other firm-level differences.

9 The natural experiment we use could also be interpreted as an unexpected shock to labor supply. In
contrast to other papers that study shocks to labor supply stemming from large influxes of outside workers
(e.g., Card, 1990; Ottaviano and Peri, 2012; Dustmann, Schonberg, and Stuhler, 2017), our paper studies
an increase in labor supply stemming from workers who were already employed by local firms.



In terms of mechanisms, the data enable us to decompose firm-level average retirement delays
into multiple firm-level shocks that occur at different parts of the wage distribution and for
different categories of workers. Moreover, they enable us to look at the effect of retirement
delays on different categories of workers—namely younger, middle-tenure, and older workers.

The rest of the paper is organized as follows. Section 2 describes the institutional
details and the data. Section 3 introduces a stylized theoretical model and develops several
predictions. Section 4 lays out the identification strategy. Section 5 presents the main results
and several robustness checks. Section 6 discusses alternative mechanisms, and Section 7

concludes the paper.

2 Institutional Background and Data

2.1 The 2011 Reform of the Italian Pension System

On December 6, 2011, the Italian government enacted a reform of the pension system—known
as the Fornero reform—as part of a larger package of interventions called the “Save Italy”

Y The reform became fully effective on January 1, 2012, only 26 days after its

decree.!
presentation to the Parliament (Figure Al). The goal of the reform was to quickly reduce
public spending by raising the eligibility requirements for public pensions.

The Fornero reform had three characteristics that are important for our empirical anal-
ysis. First, many workers experienced a substantial increase in their retirement-eligibility
age (Table A1). Most workers in private-sector firms retire as soon as they become eligible
for a public pension (88 percent in our sample), so this increase in the retirement-eligibility
age led to retirement delays. In Italy, private-sector employees become eligible to claim full
pension benefits based on one of two sets of criteria. One is based on age alone (age-based
criteria) and the other is based on a combination of age and years of contribution to social
security (seniority-based criteria). The Fornero reform raised the requirements to become
eligible under both sets of criteria. In the case of the age-based criteria, the minimum
retirement age was immediately increased by one year for men and two years for women
(Figure A2, panel A). In the case of seniority-based pensions, the minimum number of years
of contribution required for eligibility increased by two to seven years for men and one to six
years for women (Figure A2, panel B). Appendix B includes a more thorough description of

the changes induced by the Fornero reform.

10The pension reform was the central component of the decree. Other interventions mainly
increased taxation on real estate, cars, and consumption. The whole text of the law can be
accessed at https://www.gazzettaufficiale.it/gunewsletter/dettaglio.jsp?service=1&datagu=
2011-12-06&task=dettaglio&numgu=284&redaz=011G0247&tmstp=1323252589195.


https://www.gazzettaufficiale.it/gunewsletter/dettaglio.jsp?service=1&datagu=2011-12-06&task=dettaglio&numgu=284&redaz=011G0247&tmstp=1323252589195
https://www.gazzettaufficiale.it/gunewsletter/dettaglio.jsp?service=1&datagu=2011-12-06&task=dettaglio&numgu=284&redaz=011G0247&tmstp=1323252589195

The second important feature of the reform is that grandfather clauses were very limited.
They only applied to workers who were eligible to claim a pension under the old rules by
December 31, 2011, and to a couple other specific categories.!! The lack of grandfather
clauses meant the reform had an immediate effect on the retirement decisions of most Italian
workers.

Finally, workers and firms could not have anticipated the detailed provisions of the reform.
Even though Italy had been facing increasing financial difficulties prior to December 2011,

2 The reform

the political events that led to the reform happened in rapid succession.!
was presented only 20 days after the appointment of a new technocratic government and
started being enforced 26 days after its presentation.'® Stock markets responded sharply on
December 6, when the reform was officially presented, suggesting that at least some aspects
of the reform were not anticipated (Figure A3). We can therefore consider these increases in
the retirement-eligibility age as largely unexpected shocks to firms’ internal labor markets.

The changes introduced by the reform provide a clean empirical setting to study career
trajectories within private-sector firms. Small differences in observable characteristics gen-
erated large differences in retirement delays (Figure A4). For instance, consider a group of
male workers born in 1951 and 1952, who started working at 23 and contributed to social
security without interruption. In spite of being born only one year apart, the 1951 cohort
became eligible for a seniority-based pension in 2011 under the old rules, while the 1952
cohort faced a 4-year and 7-month delay in retirement (Appendix B.3).

To summarize, the reform represents an unexpected and substantial shock to the min-
imum requirements for public pension eligibility. Moreover, small demographic differences
led to large differences in retirement delays for individuals. The reform, therefore, could
have very different effects across firms with similar demographic characteristics among their
workforces. Our empirical analysis will exploit cross-firm differences in the retirement delays
of older workers that stem from individual variation in gender, age, and years of contribution

but that are not correlated with other firm-level determinants of career trajectories.

2.2 Data

Our empirical analysis uses confidential administrative data provided by the Italian Social

Security Institute (INPS). Specifically, we use seven years of matched employer—employee

1VWe list these rare exceptions in Appendix B.

12The government lost its parliamentary majority on November 8, Prime Minister Berlusconi resigned four
days later on November 12, and a new technocratic government took office without general elections on
November 16.

3Moreover, the technocratic cabinet implemented the reform using the legal instrument of the “decree-law,”
which does not require a public discussion in the Parliament.



data to build firm-level measures of career progression, and we use a separate dataset
containing the complete working history of workers to compute individual-level reform-
induced retirement delays.

The first dataset consists of matched employer-employee records for all private-sector,
non-agricultural firms with at least one salaried employee. The dataset combines individual-
level information about workers, such as demographic characteristics, wage, type of contract
(full-time vs. part-time, open-ended vs. fixed-term), and position within the firm (blue-
collar, white-collar, and manager), with information about the firm, such as sector, location,
and age. In this dataset, we restrict our analysis to workers who were not eligible in 2011
to retire within the following three years. These are individuals not immediately affected by
changes brought about by the reform because they were relatively far from retiring at the
time of the reform.'* We further focus on full-time permanent employees because we want
to study the career trajectories of workers who are central to firm activities.

We use this information to construct several measures of career progression. First, we
compute the average monthly contractual wage growth—an indirect measure of promo-
tions—for each firm and year in the sample. To do so, we use the monthly contractual wage
for each worker instead of the more commonly available take-home pay. The contractual
wage is the monthly wage that each employee should receive based on his or her labor
contract. Unlike take-home pay, it is not affected by transitory shocks, such as leaves of
absence (maternity, injury, sick) and bonuses. Rather, it is closely related to job titles,
which we do not observe in the data. Assigning a new job title to an employee, in fact, often
requires by law a modification of the contractual wage to reflect the different responsibilities
attached to the new position (Art. 2103 c.c.). In summary, our measure of monthly wage
growth likely captures more permanent changes in job titles instead of transitory shocks to
hours worked or bonuses.

Second, we create two direct measures of categorical promotions by computing the
number of workers moving from blue- to white-collar jobs or from blue/white-collar jobs
to managerial positions for each firm and year. These variables capture substantial leaps
within the firm’s hierarchy. The combination of contractual wage growth and categorical
promotions should provide a relatively complete description of internal promotions within
the private-sector firms in our dataset.

The second dataset consists of the complete contribution histories of individuals who,

between 2009 and 2015, worked in private-sector, non-agricultural firms that employed

4 The results are robust to focusing on workers who were eligible in 2011 to retire within the following two,
four, or five years (Section 5.1).



between 10 and 200 employees in the first quarter of 2009.'” In this dataset, the unit of
observation is an event that generated a contribution to the pension system. Available
information includes the type of event associated with the contribution (e.g., paid work,
sick leave, or maternity leave), its monetary value, and its duration. This rich dataset
is essential for identifying senior workers close to retirement under pre-reform rules and
precisely determining the firm-level shock to the retirement decisions of older employees,

which Section 4 discusses in greater detail.

2.3 Sample

We restrict the sample to firms that employed between 10 and 200 workers in the first
quarter of 2009. We impose the upper bound to comply with INPS’s request to limit the
size of the data extraction. Moreover, we set the lower bound to remove very small firms
with organizational structures that are too simple to properly study career spillovers. Even
with these constraints in place, the sample is highly representative of the Italian productive
landscape, which is mostly populated by small to medium-large firms. Indeed, only 0.08
percent of firms have more than 250 employees.'® Furthermore, we only consider firms that
operated in all years between 2009 and 2015 and employed at least one full-time permanent
worker in each year in order to have a balanced sample.

Table A2 (columns 1 and 2) shows the main characteristics of the master sample, which
comprises 104,182 firms, at the beginning of the sample period in 2009.!" The average
firm employed 26 workers and had been operational for 18 years. The majority of firms
operated in the service sector. The majority of workers were between 35 and 55 years old.
Of all employees, 59 percent were in blue-collar jobs, 33 percent held white-collar positions,
2 percent were managers, and the rest were apprentices. The vast majority of workers were
permanent and full-time.

Firm-level summary statistics also indicate that the turnover of older workers, as well as
the wage growth and number of categorical promotions of younger workers, decreased after
2011 (Table 1). The number of workers retiring at a given firm and in a given year decreased
by 18 percent in the post-reform period. The number of vacancies, measured as the number
of all workers leaving the firm (due to retirement, voluntary or involuntary turnover), shows

a similar percentage drop. Together with a decrease in turnover, we observe a decline in

5The restriction on firm-size is due to constraints on the number of contribution histories that could be
extracted by INPS.

Data between 2012 and 2016 are available from Istat at http://dati.istat.it/Index.aspx?
DataSetCode=DICA_ASTAUE1P.

17In addition to the constraints discussed in the previous paragraph, we limit the sample to firms that have

non-missing values for all measures of career progression. This step reduces the number of firms from
104,924 to 104,182.


http://dati.istat.it/Index.aspx?DataSetCode=DICA_ASIAUE1P
http://dati.istat.it/Index.aspx?DataSetCode=DICA_ASIAUE1P

average wage growth and in the number of promotions from blue-collar to white-collar jobs
and from blue/white-collar jobs to managerial positions. As discussed above, these last
three career outcomes are computed without including workers who were within three years
of retirement in 2011. Of course, the comparison of pre- and post-reform averages does not
identify the causal effect of retirement delays among senior workers on the career trajectories
of younger coworkers. In fact, many other factors—including macroeconomic conditions—
might have changed between the two periods. In Section 4, we outline the empirical strategy

we employ to isolate the effect of the reform.

3 A Stylized Model of Career Spillovers

Before analyzing the effects of retirement delays on the career progression of younger workers,
we provide a conceptual framework to explore how constraints on a firm’s career capacity—its
ability to provide advancement opportunities to qualified workers—affect the career progres-
sion of its employees.

Our conceptual framework is related to the models of internal labor markets of Gibbons
and Waldman (1999), Ke, Li, and Powell (2018), and Li, Powell, and Ke (2019). The
contribution of our analysis is to incorporate the idea of limited career capacity into the
Gibbons and Waldman (1999) framework, which gives rise to career spillovers across workers.

Our analysis yields eight empirical predictions that describe how retirement delays among
older workers affect the career progression of younger workers. We summarize these predic-

tions at the end of this section.

3.1 Model Setup

A firm operates for two periods and in each period requires workers to perform two different
jobs, job 1 and job 2. Worker productivity depends on their effort, their innate ability, and
the job they are assigned. The worker either exerts effort, e; = 1, or shirks, e; = 0, and their
effort costs depend on which job they are assigned: if they are assigned to job j, their effort
costs are c;, where ¢y > ¢;. Effort is not directly observed—if a worker shirks in a given
period, the firm observes this with probability g; if they are assigned to job j, where ¢; > gs.
Job 1 is therefore easier to do and easier to monitor. Workers are heterogeneous, and their
innate ability, 6; = 01,6y, is initially unknown to all parties. Workers have high ability with
probability A, and their ability is revealed at the end of their first period of employment.
This innate ability affects their productivity in job 2 but not in job 1. All parties discount
future payoffs with discount factor 6 < 1.
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Production. If worker ¢ is assigned to job j in period ¢, and they shirk, their output is 0,
and if they exert effort, then they produce

Yo = f; + hibs.

We assume that h; = 0, so their output in job 1 does not depend on their ability. We also
assume that f; > 0> fyand 0 > (1 —X)(fo+ ha0r) + A f2 + hafy), so if the worker’s ability
is unknown, their expected productivity is negative if they are assigned to job 2. Finally,
we assume that fo + hofly > f1, so if the worker is known to be high ability, they are more
productive in job 2 than in job 1. The firm is capacity constrained and can assign up to
N, ; workers to job j in period ¢, and if it assigns N;; < N, workers who all exert effort to
job 7 in period ¢, then it receives revenues NN;,Y;;. Throughout, we will also assume that in
the first period the firm is endowed with Ng,l high-ability workers, which it assigns to job 2,
reflecting the idea that the results of the first period reflect past optimizing behavior on the

part of the firm. We will refer to such workers as legacy workers.

Personnel Policies. To motivate workers to exert effort, the firm has three instruments at
its disposal. First, the firm pays non-negative wages w;; to a worker assigned to job j at the
end of period t if they are not caught shirking. If the worker is caught shirking, we assume
without loss of generality that the worker will be paid 0 and will be terminated. Next, the
firm chooses reassignment probabilities py ;(f) between period 1 and period 2, where py, ;(9)
is the probability that a worker of type 0 assigned to job k in period 1 is assigned to job j
in period 2 if they have not been caught shirking. Finally, if the firm hires new workers, it

has to decide what job to assign them in their first period of employment.

Timing. The timing of the game is as follows. In each period ¢, the firm chooses the
number of workers to assign to each job N;,. The firm then offers each worker assigned to
job j a contract that specifies a nonnegative wage w;, > 0 that the worker will receive if
they are not caught shirking as well as a next-period assignment py, ;() if they continue their
employment at the firm. The worker then decides whether to accept the contract or reject
it in favor of an outside opportunity that yields a payoff of 0. If they accept the contract,
they choose whether to exert effort or to shirk, which the firm observes with noise. The firm
then makes payments to workers according to the contract. The worker’s ability 6 is then
observed by both the firm and the worker, and the worker departs the firm for exogenous

reasons with probability d;.
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The Firm’s Problem. The firm’s problem is to choose the number of workers it assigns
to each job in each period, (Nj;);¢, its wage policy (w;+);q, its promotion policy (pk.;)k.;,

and its second-period hiring policy (H;); to maximize its profits

Nia(Yipa —wia) + Niao(Yio —wio) + 6(Noy(Yor —way) + Noo(Yao — wao)),

subject to the constraint that each worker has the incentives to exert effort in each period

and to three additional sets of constraints. We detail these constraints below.

Incentive Constraints. The firm needs to motivate its workers to exert effort in both the
first and second periods. In the second period, workers assigned to job j need to prefer to
exert effort, in which case they receive w; s — ¢;, rather than to shirk, in which case they do
not incur their effort cost, and with probability 1 — ¢; they are not caught and therefore are
still paid w; ».

In the first period, workers’ incentives to exert effort depend on the probabilities with
which they will be assigned to each of the two jobs in the second period. If they remain at
the firm, the job they will be assigned in the second period depends on their ability and on
the firm’s promotion policy. A worker who is found to have high ability, which occurs with
probability A, will be assigned to job k in the next period with probability p;x(fx), and
a low-ability worker will be assigned to job k in the next period with probability p;(6L).

Hence, an unknown-ability worker will receive an expected payoff of

Vi=Apj10m)via +pj2(0m)vaz) + (L — N)(pj1(0r)v12 + pj2(01)va2)

in the second period, where vy, o is the utility they will receive in period 2 if they are assigned

to job k. Workers will therefore prefer to exert effort in the first period if

wir — ¢+ 0(1 —d;)V; > (1 — gj)[wj1 + (1 = d;) Vj].

That is, they will prefer to exert effort if their expected discounted payoffs are higher if they
work than if they shirk.

Other Constraints. In addition to satisfying workers’ incentive constraints, the firm also
has to satisfy three additional sets of constraints: participation, flow, and slot constraints.
The participation constraints require that, in each period, each worker prefers to work at

the firm rather than to take their outside option.
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The flow constraints ensure that, in period 2, the number of workers assigned to job j is
equal to the sum of the number of new hires into job j, H;, and the number of workers who
were assigned to job k in period 1, who did not leave the firm exogenously, and who were

assigned to job j in period 2. That is, for j =1, 2,

Njo = H; + Ni1(1 —dy)(Ap1,;j(0n) + (1 — N)p1,;(01)) + Noa (1 — do)pa,j(0n),

where H; is the number of workers the firm hires in period 2 and which it assigns to job j.
Finally, the firm has to satisfy slot constraints, N;; < Nj,t for each job j and in each period
t.

3.2 Optimal Personnel Policies

The model is stylized, but the assumptions are empirically motivated. In particular, the two
jobs correspond to blue-collar and white-collar jobs. Workers’ effort in blue-collar jobs is
often easier to monitor than in white-collar jobs. The lowest wage that workers can be paid
is set to zero for simplicity, and the analysis can easily accommodate any other value for the
lowest wage.

In this model, optimal personnel policies resemble an internal labor market. There is a
port of entry in the sense that, except for legacy workers, new workers are assigned to job 1.
Optimal personnel policies also feature a well-defined career path. Workers are motivated
by a combination of wages in their current job and, if they turn out to be high-ability,
the prospect of promotion to job 2, which is coupled with an additional wage increase. In
addition, workers are never demoted.

The following proposition describes the firm’s hiring policies and the expected wage
growth for workers assigned to job 1 in period 1 and shows that it depends on the promotion
rate. For ease of exposition, we will assume that, in terms of the firm’s capacity, its
organizational span, Ni;/Nyy, is fixed and equal to s. Denote the firm’s growth rate by
g = (N33 — Na1)/No1, and define the variable R; = (1 — ¢;)c;/q;, which is a measure of the
amount of rents required to motivate a worker assigned to job i. We also assume that the
output job-1 workers produce, fi, is greater than ¢; + Ry, so job-1 workers in the second

period produce strictly positive profits for the firm. Proofs are in Appendix D.

Proposition 1. Suppose f; > ¢; + Ry. A worker assigned to job 1 in period 1 will receive

an expected wage increase of

* ok * * * *
Aw® = Wyg — Wy + )‘pl,Q(wZ,Q - w1,2)7
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where

d
Plo = Min _gtdx J1p.
’ (l—dl))\s

Moreover, the number of new hires in the second period satisfies Hf = Ny, + Ny, — (1 —
dy) Ny — (1 —d2)N3,.

The expression for wage growth in Proposition 1 describes the two sources of wage growth.
The wage growth within job 1 is given by wj , — w7 ;, and the promotion premium is given by
w35 — wi 5. The key result of Proposition 1 is that workers’ promotion rates are determined
by pi 5, which is governed by two regimes. In particular, when pj , = 1, the firm has abundant
career capacity, so all high-ability workers are promoted in a given period. When pj, <1,
the firm has limited career capacity, so not all high-ability workers are promoted.

Which of the two regimes prevails depends, in part, on the firm’s growth rate and its
span. A firm that grows quickly or has a low span will have abundant career capacity, while
a firm that grows slowly or has a high span will have limited career capacity.

In firms with abundant career capacity, a change in the exogenous departure rate for
workers in job 2 has no effect on the promotion probability and therefore no effect on the
expected wage growth for workers in job 1. In contrast, in firms with limited career capacity,
a reduction in the departure rate for workers in job 2 means that fewer slots are freed up
for workers in job 1, which reduces their promotion probability. As a result, their expected
wage growth will also be lower. The same is true for within-job-1 wage growth.'®

Finally, the proposition shows that the firm always hires directly into the bottom job.
The number of new hires is equal to the total number of positions minus the number of
workers from the previous period who have not departed.

Proposition 1 therefore allows us to make predictions regarding how expected wage
growth and promotion rates for younger workers will be affected by the pension reform.
If we think of the pension reform as primarily reducing the exogenous departure rate for
certain workers, then our model shows how the reform will affect workers’ wage growth and
promotion rates within firms. Our model delivers several predictions, which we describe in
the following corollary. We assume that g+ d; +ds < 1 because it is the empirically relevant

case.

Corollary 1. Suppose g + d; + dy < 1. Then, the following are true:

18In the model, second-period wages are determined by the worker’s incentive constraint and are ¢; + R; in
job i. The promotion premium therefore does not depend on the departure rate dy. Wage growth in job
1 does, however, because promotions and current wages, which act like bonuses, are substitutes (see, for
example, Ekinci, Kauhanen, and Waldman, 2019): A reduction in ds raises the wage that has to be paid
to motivate job-1 workers in the first period and therefore reduces within-job-1 wage growth.
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(4.) Aw* and pj , are increasing in d; and dy;

(44.) Opio/0dy > Opi 5/ Ody;

(17i.) 0Aw*/0dy and 0Aw*/ddy are decreasing in g and increasing in s;
(1v.) Hy is increasing in d; and ds.

The first part of Corollary 1 shows that the expected wage growth and promotion rate
for younger workers are decreasing in retirement delays, as measured by a reduction in d;
and dy. The second part shows that the impact of retirement delays on promotion rates
is higher if the workers whose retirements are being delayed are in job 2. The third part
shows that the effect of retirement delays on expected wage growth is more pronounced in
slow-growing firms and firms with larger spans. The last part shows that retirement delays
lead the firm to reduce hiring in the second period.

The model we analyzed above is a two-period model in which parties’ learning about
worker qualifications is immediate. The model can be extended to allow firms to be long-
lived and workers to live for a finite number of periods, with their ability gradually revealed
over time. Such an extension preserves the predictions of Corollary 1, and it allows us to
make an additional prediction. In particular, when learning is gradual, workers who have
recently been hired at the firm may not have had the opportunity to demonstrate that they
are qualified for job 2. In this case, when a position in job 2 is freed up, it is more likely to
be filled by someone who has longer tenure in job 1. As a result, retirement delays will have
a bigger impact on relatively more senior workers in job 1.

In addition, we have only explored the effects of turnover of older workers on wages
and promotions for younger workers, but we might also expect it to affect their voluntary
departure decisions: if older workers are less likely to leave, then younger workers are
less likely to get promoted, and they may seek alternative opportunities. In the model,
however, the need for the firm to provide incentives implies that workers receive rents that are
increasing over time, so they strictly value their current job over their next best alternatives.
This feature of internal labor markets in our setting—a feature shared with the models of
Ghosh and Ray (1996) and Kranton (1996)—implies that turnover among older workers is
likely to have a limited effect on turnover decisions among younger workers.

Next, we discuss how retirement delays affect involuntary turnover. When promotion
opportunities are used to motivate employees, vacancies created through layoffs can have
beneficial incentive effects for younger workers. These incentive effects are larger when the
firm has more limited career capacity. Firms may therefore lay off workers in order to create
more promotion opportunities (see, for example, Ke, Li, and Powell (2018)). More generally,
if worker ability is heterogeneous, then the firm will retain its higher-ability workers, and
this retention threshold will be higher when the firm has more limited career capacity. This

result, in turn, leads to more layoffs in both jobs in response to retirement delays.
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Finally, the model can be extended to allow for hiring directly into job 2 by incorporating
skill heterogeneity as in Ke, Li, and Powell (2018). In such an extension, firms may fill
job 2 vacancies with outside hires, but they are biased towards filling them with internal
candidates. This is because hiring outside candidates reduces the advancement opportunities
for workers lower in the organization. The degree of this insider bias is greater, and there is

therefore less hiring into the top job, when firms have more limited career capacity.

3.3 Empirical Predictions

Our model illustrates how career spillovers can result when retirement delays block younger
workers’ promotion prospects. Career spillovers are stronger in firms with limited career
capacity, where workers’ promotion prospects are already low. These observations give rise
to a host of empirical predictions regarding the pattern of the resulting career spillovers. In
the subsequent sections, we test eight key predictions:

(1) the wage growth of young workers decreases in response to retirement delays;
2) promotion rates are reduced more by retirement delays in higher-level positions;

3) the effect of retirement delays on wage growth is larger in slow-growing firms;

5) the effects of retirement delays on wage growth are larger for more-senior workers;

(2)
(3)
(4) the effect of retirement delays on wage growth is larger for firms with larger spans;
(5)
(6) the voluntary departure rate is independent of retirement delays;

(7) the number of layoffs rises in response to retirement delays;

(8) the number of new hires falls in response to retirement delays.
Each of these theoretical predictions receives empirical support. We also discuss alternative

interpretations of our empirical results in Section 6.

4 Empirical Strategy

4.1 The Treatment Variable

This section describes how we isolate the effect of retirement delays among senior employees
on the career progression of their younger coworkers. The desired treatment variable should
measure the reform-induced retirement delays in each firm. To construct this variable, we
focus on senior workers, who we henceforth refer to as CTR (close-to-retirement) workers,
to isolate the short-term effect of the reform. We classify a worker as a CTR worker if they
are a full-time permanent employee who, in December 2011, would have become eligible to
retire by December 2014 under the pre-reform rules. When compared to other employees,
CTR workers are older, more experienced, and have a longer tenure at the firm. They also

earn a higher wage (Table A3).
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To identify CTR workers, we use data on gender, age, and years of contribution at the
time of the reform that is contained in the contribution histories provided by INPS. We use
this information to compute the retirement-eligibility date under the pre-reform rules, had
they remained in place, for each employee in the sample.'” We also compute the retirement-
eligibility date under the post-reform rules. We define the worker-level retirement delay as

the difference between the post- and pre-reform retirement-eligibility dates:
Dy, = Years until retirement”® —  Years until retirement”®,

where 1) represents the worker’s group, which depends on their gender, age, and years of
contribution in December, 2011. Even though all CTR workers were similarly close to
retirement under pre-reform rules, there is substantial variation in their reform-induced
retirement delays (Figure 1, panel A). The variable D, has a mean of 1.36 years and
standard deviation of 1.42 years. As discussed in Section 2, these individual-level differences
in retirement delays arise from small variations in demographic characteristics (Figure A4).

To construct the firm-level treatment, we weight the retirement delay for each worker

group by the share of CTR workers belonging to that group. Specifically, we compute:

Delayi = ZW¢’i X qu/, (1)
P
#CTR workers, ;
Ti — .
v #CTR workers;

Our treatment Delay, therefore measures the weighted average retirement delay of CTR
workers at firm i. Throughout the rest of the paper, we will refer to the weighted average
retirement delay among CTR workers at firm ¢ simply as the “retirement delay” or the “firm-
level retirement delay.” As with the worker-level variable Dy, there is substantial variation
in the firm-level retirement delay (Figure 1, panel B). The average retirement delay is 0.44
years, while the standard deviation is 0.97 years. Two-thirds of the firms in the sample
did not employ a single CTR employee and therefore did not experience any retirement
delays according to our measure. Among firms with at least one CTR worker, the average
retirement delay is 1.36 years, and the standard deviation is 1.28 years.

We perform a series of balance tests to estimate the correlation between the treatment
variable and a rich set of firm characteristics observed in 2009. Firms that experience higher
retirement delays of senior workers are older, larger, and employ an older workforce (Table

2, column 1). These findings are not surprising, as the sample includes firms that did not

19 Appendix C includes more details on how the retirement dates are computed.
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have any CTR workers in 2011 and therefore have no retirement delays. Such firms tend to
be smaller, younger, and employ a younger workforce (Table A2, columns 2 and 3).

We address the potential concern that these imbalances may confound our results in two
ways. First, our main specifications include controls for nonlinear trends that differ based
on firm characteristics. Second, we also perform our analysis on the subset of firms that had
at least one CTR worker. In this restricted sample, the correlations between the treatment
variable and firm characteristics are much weaker (Table 2, column 3). Relative to the full
sample, these correlations are smaller because the treatment variable Delay; does not depend
on the presence of CTR workers, which is itself related to firm size and workforce age.

It is also important to note that the treatment variable does not predict large cross-firm
differences in the gender composition of the workforce in either the full or restricted samples
(Table 2, columns 1 and 3). As shown in Section 2, the reform led to different increases in
retirement eligibility for men and women. This could in principle raise the concern that the
treatment variable was capturing differences in firms’ gender compositions, which could be
correlated with other features of their internal labor markets. In addition to showing that
this correlation is weak, we also explicitly control for nonlinear trends in career progression
that are correlated with the share of male workers employed at baseline.

To summarize, the treatment variable and firm characteristics are correlated because the
full sample includes firms without any CTR workers in 2011. In the rest of the analysis,
we will show our results for both the full and the restricted samples. The results are
similar across samples, although the estimates are noisier in the restricted sample due to

the reduction in the number of observations.

4.2 Specifications

Our analysis compares the contractual wage growth and the number of categorical promo-
tions of non-CTR workers across firms that experienced different retirement delays among
CTR workers, both before and after the implementation of the pension reform. For our

analysis of contractual wage growth, the baseline difference-in-differences specification is:
yir = Y Br - Delay, - time, + i + %+ D> G- e Xua + €ty (2)
t koot

where the unit of observation is a firm i in year ¢ € {2009, ...,2015}.%

20 As specified in Section 2.3, we use a balanced sample of firms that operated in all years between 2009 and
2015. Moreover, we leverage data on all firms in the INPS data to show that the main treatment variable
does not predict firm exit after 2011 (Table A4). In short, the choice of focusing on a balanced sample
does not bias our findings.
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The dependent variable y;; measures the average monthly contractual wage growth of non-
CTR workers in firm ¢ and year t. The treatment Delay, is interacted with a time variable:
either a post-reform dummy (Post 2011;) to estimate the average treatment effect in the
post-reform period or a full set of year fixed effects (v;) to evaluate how the treatment effect
changes over time. Prediction (1) from our model is that non-CTR workers will experience
lower contractual wage growth in firms with greater retirement delays. This corresponds to
negative post-reform coefficients.

The coefficients a; and v, are firm and year fixed effects, respectively. In all specifications,
we control for nonlinear trends interacted with several firm characteristics that were not
balanced in the full sample before the reform (Section 4.1). We do so by including year
dummies (;) interacted with firm characteristics measured in 2009: sector fixed effects and
multiple dummy variables that identify firms above the median in terms of average worker
age, share of workers who are male, firm age, number of employees, average daily wage, share
of workers with age < 35, share of workers with age between 36 and 55, and share of workers
with age > 55 (Xj,).”!

We also study the effect of retirement delays on non-CTR workers’ categorical promo-
tions. These outcomes identify relatively rare career-changing promotions. In the average
pre-reform year, there was a categorical promotion in one out of twenty firms (Table 1).
When we analyze categorical promotions to white-collar jobs, we estimate the following

difference-in-differences specification:
Promotion WC;; = Z BEY . Delay BC, - time; + Z BYC . Delay WC; - time,  (3)
t t

Fai et D> G e Xni o+ €ar
koot

The dependent variable Promotion WC;; measures the number of blue-collar workers pro-
moted to white-collar jobs in firm ¢ and year ¢. This regression includes two sets of treatment
variables: Delay BC, is the average retirement delay among CTR blue-collar workers in firm
1, and Delay WC, is the average retirement delay among CTR white-collar workers in firm
i. Prediction (2) is that the effect on categorical promotions will be larger for retirement
delays among white-collar workers than for retirement delays among blue-collar workers.
This corresponds to BV¢ < BB¢ <0 for t > 2011.

21Qur results are robust to the use of alternative nonlinear trends (Section 5.1).
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Similarly, we can estimate the following difference-in-differences specifications to analyze

changes in the number of categorical promotions to managerial positions:
Promotion MNG;;, = Z BEWC . Delay BWC; - time, (4)
t
+ " BMNC. Delay MNG, - time,
t

+ai+7t+zzgkt'7t'xki+€it-
kot

The dependent variable Promotion MNG;; measures the number of blue- and white-collar
workers promoted to managerial jobs in firm ¢ and year ¢. The variable Delay BWC, is
the average retirement delay of CTR blue-collar and white-collar workers in firm ¢, while
Delay MNG,; is the average retirement delay of CTR managers in firm ¢. Again, Prediction
(2) is that BMNY < BBWC < for t > 2011.

4.3 Pre-Reform Trends in Wage Growth and Promotions

The identifying assumption in our main specifications is that the career progression of
younger workers in firms with differential exposure to the reform would have followed the
same trends absent the reform. Although this assumption is inherently untestable, we
can show that contractual wage growth and categorical promotions followed similar pre-
reform trends across firms with different retirement delays among CTR workers. The data
indicate that the treatment variable is not predictive of any changes in our career progression
variables prior to the implementation of the reform (Table A5). This result holds even if we
control for fewer confounding factors than those listed under equation (2), indicating that our
identification strategy does not hinge upon the inclusion of a specific set of contemporaneous
trends.

Specifically, we first regress contractual wage growth and the number of categorical
promotions on the interaction between the treatment and a full set of year dummies while
controlling for firm and year fixed effects only. The coefficients of the interaction terms
are close to zero and not jointly statistically significant at five percent in both the full and
the restricted sample (panel A). Next, we add an increasing number of firm characteristics
measured in 2009 and we interact them with year fixed effects (panels B and C). In these
cases, the interactions between the treatment variables and the pre-reform year dummies
become even smaller.

To provide further evidence of the lack of pre-reform effects, we estimate changes in

contractual wage growth and categorical promotions had the reform been implemented in
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either December 2009 or December 2010.?% If anticipatory responses are present, we should
be able to detect significant effects in 2011. As suggested by the hasty implementation of
the reform, the placebo treatment effects are all small and not statistically significant at the
5 percent level (Table AG).

5 Empirical Evidence of Career Spillovers

5.1 Do Career Spillovers Exist?

Effects on Contractual Wage Growth We first estimate Equation (2) to analyze the
effects of retirement delays on the monthly contractual wage growth of non-CTR workers. We
find that contractual wage growth decreases by 0.016 percentage points after 2011 for each
one-standard-deviation (0.97 years; hereafter one-o) increase in retirement delays (Table 3,
column 1), consistent with Prediction (1). Compared with a baseline mean of 0.64 percent,
these estimates indicate that contractual wage growth falls by 2.5 percent every year after
2011. The results are quantitatively similar if we limit the sample to firms with at least one
CTR worker (Table 3, column 4).

Year-specific difference-in-differences estimates allow us to evaluate how the effect changes
over time (Figure 2). The coefficients are small and not statistically significant in 2009 and
2010. The treatment effects are negative and statistically significant between 2012 and
2013 and are slightly closer to zero in 2014 and 2015. This U-shaped pattern is consistent
with the design of our empirical strategy. Once CTR workers started retiring under the
new rules, the cross-firm differences in the short-term exposure to the reform—measured by

Delay,—became less relevant.

Effects on Categorical Promotions We then estimate Equation (3) to analyze changes
in the number of categorical promotions to white-collar jobs. In this regression, we include
two sets of treatment variables: the retirement delay among blue-collar workers and the
retirement delay among white-collar workers.

The results are consistent with Prediction (2). Only retirement delays among those in
higher-level positions reduces the rate of promotions to those positions. A one-o increase
in retirement delays among white-collar workers (0.7 years) leads to 0.007 fewer categorical
promotions to white-collar positions after 2011 (Table 3, column 2), which corresponds to a
reduction in such promotions by 14 percent. Moreover, retirement delays among blue-collar
workers, do not have any effect on the number of categorical promotions to white collar

positions.

22Gpecifically, we anticipate the timing of the reform without changing its effects on workers.
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We repeat this analysis with the number of categorical promotions to managerial positions
as the dependent variable. In this specification, we include two treatment variables at the firm
level: retirement delays among CTR blue- and white-collar workers and retirement delays
among CTR managers. Again, consistent with Prediction (2), only retirement delays among
managers affect the number of categorical promotions to managerial positions. A one-o
increase in retirement delays among managers decreases the number of non-CTR workers
promoted to manager by 0.008 or 16 percent (Table 3, column 3). Retirement delays among
lower-ranked workers, in contrast, have a small and statistically insignificant effect.

Year-specific coefficients show a pattern similar to the one we observe for contractual
wage growth. The main difference is that the estimates remain negative until 2015 (Figure
3). These results also hold if we limit the sample to firms with at least one CTR worker
(Table 3, columns 5 and 6).

Robustness Checks The main results are robust to several modifications to the base-
line regressions. For example, instead of including indicators for firms with above-median
characteristics, we can interact year dummies with indicators for different tertiles, quartiles,
or quintiles of the distributions of firm characteristics observed in 2009 (Table A7). The
treatment effects are unchanged across these specifications..

We also control for the share of CTR workers interacted with time dummies, and the
effects remain the same.?® In addition, we control for interactions between time dummies
and each of the three sets of characteristics for CTR workers (age, years of contribution, and
gender) that determine their retirement-eligibility dates. While our main empirical strategy
leverages simultaneous cross-firm variation in age, years of contribution, and gender of CTR
workers, the results are the same when we exclude variation in only a single characteristic.
We can also extend this test to control for much finer cross-firm differences in CTR workers.
We divide the CTR workers in forty small groups based on their age, years of contribution in
2011, and gender (four bins for age, five for years of contribution in 2011, and two for gender).
Then, we interact the firm-level share of CTR workers in each of these forty groups with
year fixed effects. The results are robust to the inclusion of this large number of additional
controls.

Finally, we show that the findings are robust to the inclusion of nonlinear trends for each

province and two-digit sector.

ZWe perform two separate tests. In the first, we divide firms in three mutually exclusive groups based on
their share of CTR workers: no CTR workers (only in the full sample), below-median share of CTR workers
conditional on having at least one CTR workers, and above-median share of CTR workers conditional on
having at least one CTR worker. We interact these dummies with year fixed effects. In the second, we
measure the actual share of CTR workers at baseline and we interact it with year fixed effects.
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In addition to including more controls, we can show that the results are robust to slight
changes to the sample. First, we repeat the main analysis including all non-CTR, workers
instead of limiting the sample to full-time permanent employees (Table A8). Second, we
modify the definition of CTR workers, identifying them as those workers who were eligible
in 2011 to retire in the following two, four, or five years (Table A9). In all cases, the main
findings are robust.

Finally, the results on categorical promotions are robust to modifications to the dependent
variables. Specifically, we can define promotions as the share of categorical promotions per
10 employees rather than using their level (Table A10). The treatment effects on the share

and number of categorical promotions are quantitatively similar.

5.2 The Effect of More Workers Facing Retirement Delays

Our main analysis uses cross-firm variation in the average retirement delays among CTR
workers but does not take advantage of cross-firm differences in the share of the firm’s
workforce that is close to retirement and therefore directly impacted by the reform. In this
section, we leverage this dimension in two different ways.

First, we build an alternative treatment, which we call Share of CTR;, that measures the
share of full-time permanent workers who are CTR and face retirement delays of at least one
year due to the reform. The main concern with using this variable as our treatment is that
it may be correlated with the total number of CTR workers employed by the firm. Using
Share of CTR; as the main treatment variable in Equation (2), therefore, could lead to biased
estimates, as it may conflate the effect of the treatment with the fact that some firms have
older workforces, and such firms may differ systematically in how they manage their workers’
career progressions. To avoid this concern, we estimate instrumental variable specifications
in which we instrument for Share of CTR,; with Delay,. The first identifying assumption
underlying this approach is that Delay,; is strongly correlated with the endogenous variable
Share of CTR;. A one-year increase in retirement delays among a firm’s CTR workers
increases the share of treated workers by 1.9 percentage points or 190 percent, and the
Kleibergen-Paap F-statistic exceeds 1,000 in all of our specifications (Table 4, panel A).
The second identifying assumption is that Delay, is not correlated with unobservable factors
determining the career progression of non-CTR workers, an assumption 