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Bankruptcy, Team-specific Human Capital, and Innovation:
Evidence from U.S. Inventors

ABSTRACT
This paper studies the impact of bankruptcies on the career
and productivity of inventors in the U.S. We find that when
inventor teams are dissolved because of bankruptcy,
inventors subsequently become less productive. When,
instead, inventor teams remain intact and jointly move to a
new firm, their post-bankruptcy productivity increases.
Consistent with the labor market recognizing the value of
team stability, we find that the probability of joint inventor
reallocation post-bankruptcy is positively associated with
past collaboration. Our results highlight the important role of
team-specific human capital and team stability for the
production of knowledge in the economy, and shed light on
the microeconomic channels by which the process of “creative
destruction” operates.
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I. Introduction
Innovation is vital to economic growth (e.g., Grossman and Helpman 1993). It occurs not only
through gradual improvements but also, and perhaps particularly so, through more radical
mechanisms, including creative destruction. This process of replacing inefficient firms, firms with
obsolete technologies, and firms producing over-abundant and otherwise unmarketable output,
is an “essential fact about capitalism” (Schumpeter 1942). Bankruptcies may be important for the
process of creative destruction by providing a structured mechanism through which the economy
purges itself of obsolete firms and allocates their constituent parts to more productive uses.1 In
this paper, we investigate the microeconomic foundation of this mechanism by studying the
impact of Chapter 11 bankruptcies on the career and productivity of inventors in the U.S. and, in
turn, on the economy-wide creation of knowledge.
Whether the process of creative destruction that is catalyzed by bankruptcies leads to a net
increase or a decrease in inventor productivity depends on whether the losses in productivity
incurred due to the bankruptcy are small relative to the gains from allocating the production
inputs to their new uses. While resources may on average be used more productively following a
bankruptcy, this process is not deterministic and likely involves various imperfections. In
particular, in addition to the potential loss in value to the firm’s redeployable capital stock (asset
fire-sales; e.g., Shleifer and Vishny 2011), bankruptcy may involve some deterioration of
organizational and human capital (e.g., Graham et al. 2016). For example, the failure of a firm may
result in ongoing R&D projects to be halted and the knowledge accumulated thus far to be lost.
Moreover, workers that invested in organizational or other firm-specific human capital will see
the value of those skills disappear. Further, frictions in the post-bankruptcy re-allocation of
resources across firms may lead capital and labor to be idle for some time or even result in
protracted sub-optimal uses. In the case of workers, unemployment spells could also accelerate
the depreciation of skills (e.g., Ljungqvist and Sargent 1998).
An important dimension of human capital that may be affected by bankruptcy is team-specific
human capital.2 This is pertinent, because teamwork has become a common way of organizing

In reality, this process is imperfect: firms that enter bankruptcy may not always be inefficient, and
inefficient firms may not always enter bankruptcy (e.g., White 1989). Furthermore, bankrupt firms may
impose negative externalities on non-bankrupt peers (e.g., Benmelech et al. 2014; Benmelech and Bergman
2011; Birge, Parker, and Yang 2015). Bankruptcy also imposes significant direct and indirect costs on
creditors, shareholders, and other stakeholders (e.g., Hortaçsu et al. 2013).
2
In this paper, we understand team-specific human capital as an intangible asset consisting of shared
knowledge related to communication, coordination, and problem-solving which is not easily codified or
transferable across different groups of workers.
1

2

work in modern firms, in particular when complex tasks are involved.3 Indeed, in our sample of
patents filed with the United States Patent Office (USPTO), we observe a clear trend towards more
teamwork in knowledge production over time. Figure 1 depicts the evolution of the average
number of co-authors per patent over the period 1975 to 2005. While this number was 1.4 in 1975,
it rose monotonically to 2.4 in 2005, suggesting an increase in the importance of team-specific
human capital in generating innovations over time.
Team-specific human capital may be adversely affected by bankruptcy when well-established
inventor teams are broken up. It may be difficult for workers that are used to collaborating in
teams to jointly move to a new firm post-bankruptcy, because few firms may have the financial
slack to hire a large set of employees of the distressed firm, a problem that could be further
aggravated by common industry shocks. Furthermore, there are likely transaction and
coordination costs involved in jointly relocating to new firms with other team-members.4 The
resulting shock to the structure of teams or, at the extreme, their outright dissolution could have
negative consequences for the productivity of inventors. This would be especially relevant for
inventors that have built up significant team-specific human capital over time.
To shed light on these effects, we employ micro-level data on individual inventors in the U.S. for
the period of 1975 to 2004. In our sample, patents are matched with inventors and their employers,
which, in turn, are linked to financial data from Compustat. Our setting permits us to follow
individual inventors across firms and over time, and to measure their individual productivity,
both in terms of quantity (patent counts) and quality (citation-based innovation measures). This
setting allows us to study how bankruptcies affect the productivity of inventors, as well as the
specific role that teams play in the process of creative destruction. Because we can trace the
composition of teams within and across firms, we can distinguish the role of team-specific human
capital from that of firm-specific human capital.5
We first study the evolution of innovation in firms that approach bankruptcy. We find that
proximity to bankruptcy is associated with a decline in R&D investment and innovation output:
R&D spending decreases, as does the number of inventors at the firm, the number of patents filed,
and the number of citations that this lower number of patent grants receives. Interestingly, we

Lazear and Shaw (2007) report that from 1987 to 1996, the share of large firms that employ more than 20
percent of their workers in problem-solving teams rose from 37 percent to 66 percent. There is evidence that
teamwork can be considerably more productive than work in more hierarchical environments (e.g.,
Hamilton et al. 2003, Boning et al. 2007). Jaravel, Petkova, and Bell (2015) report that team-specific human
capital accumulation is associated with higher earnings and productivity of inventors.
4 For example, individuals could have different geographic preferences, or family circumstances may make
it difficult to coordinate a joint relocation.
5
In a recent working paper, Liu, Mao, and Tian (2016) quantify the contribution of individuals versus that
of firms as determinants of innovation.
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observe that the quality of firm-level innovation does not diminish as the firm approaches
bankruptcy: the number of citations per patent increases with proximity to bankruptcy, albeit in
a statistically insignificant manner. This may suggest that firms prioritize the most promising
R&D projects with the highest returns as financial constraints become more binding.
Next, we study the impact of corporate bankruptcies on the career and productivity of inventors.
We have three main findings which relate bankruptcies to the stability of inventor teams and the
creation of knowledge in the economy. First, we find that inventors that tend to work more in
teams (that is, those that have a higher share of patents together with other inventors in the
bankrupt firm) on average experience persistent negative effects on their productivity postbankruptcy. This suggests that team dissolution may be an important cost of the process of
resource reallocation through bankruptcies. These effects are not driven by low-productivity
inventors that are adversely affected by the bankruptcy-induced separation from a highproductivity team member. This finding also suggests that the negative effects on inventor
productivity are not (solely) driven by disruptions to R&D and other firm processes during
bankruptcy—otherwise all workers’ productivity should be similarly impacted by bankruptcy,
not only that of team-players. Interestingly, and contrary to the view that bankruptcies release
resources to more productive uses (e.g., Hotchkiss and Mooradian 1998) or that bankruptcies are
value destroying procedures (e.g., Hotchkiss 1995),6 we find that on average, a bankruptcy has no
persistent effects (positive or negative) on the typical inventor’s productivity.
Second, we find that inventors that co-locate with their team members post-bankruptcy innovate
more, both compared to before the bankruptcy and relative to inventors that do not end up
working at the same firm. This increase in productivity may arise because the new employer is
likely to be less financially constrained and is able to direct more resources to the team than the
previous employer.
Third, inventors are more likely to co-locate with their co-inventors the higher the fraction of
patents that are commonly produced in the respective team in the pre-bankruptcy firm. This
suggests that the labor market values team-specific human capital and encourages its preservation
after the bankruptcy, perhaps because such capital is hard to codify and time-consuming to
acquire (e.g., Berman, Down, and Hill 2002; Bartel et al. 2014).
We perform a series of robustness and falsification tests to establish the validity of our results. In
particular, we show that our findings hold (1) when we restrict the sample of inventors to include
only star inventors (those in the top 15% of number of patents in our sample); and (2) when,
alternatively, we restrict the sample to include only inventors that at some point during our

See Hotchkiss et al. (2008) for a review of the literature on the costs and benefits of court-supervised
bankruptcy proceedings.
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sample period experience a bankruptcy, which allows us to use inventors whose firms have not
yet gone bankrupt as a counterfactual for the productivity of inventors whose firms are currently
filing for bankruptcy. These robustness tests suggest that our findings are unlikely to be driven
by unobservable differences in the quality of inventors between bankrupt and non-bankrupt
firms, or by the possibility that only high-quality teams remain intact post-bankruptcy. We also
conduct a placebo test in which we use firms that violate a debt covenant (but that do not
necessarily enter bankruptcy) as a placebo treatment group and find that team structure prior to
the covenant violation does not help predict future inventor productivity, as it does in our main
tests. Because firms that violate debt covenants are also financially distressed, this robustness test
alleviates concerns that our main results are due to differences in the selection of inventors that
work at distressed firms. Instead, the disruption caused to team stability by the bankruptcy event
itself is the most plausible cause of the patterns we document.
Finally, we analyze the microeconomic channel through which potential innovation spillovers
from bankrupt firms to their peers can occur. To be specific, we study whether the productivity
of inventors in non-bankrupt firms is affected by the hiring of inventors from bankrupt firms. We
find some evidence for positive bankruptcy spillovers as the productivity of inventors in nonbankrupt firms increases and these inventors benefit from the hiring of inventors that were
previously associated with bankrupt firms. While prior work has documented negative
externalities of bankrupt firms on their peers (see Benmelech, Bergman, Milanez, and
Mukharlyamov 2014 for a study of these effects in the retail industry), we are, to our knowledge,
the first to identify a positive externality of bankrupt firms that operates through the labor market
channel.
Our work contributes to three strands of the literature. First, we add to the body of research on
innovation and its causes. Previous literature has identified several important macroeconomic
determinants of innovation, such as patent law (Moser 2005), labor laws (Acharya, Baghai, and
Subramanian 2013), bankruptcy codes (Acharya and Subramanian 2009), and quality of
institutions (Donges, Meier, and Silva 2016). At a micro-level, access to finance (e.g., Kortum and
Lerner 2000; Gompers and Lerner 2001; Kerr, Lerner and Schoar 2014; Bernstein 2015; Hombert
and Matray 2016), the tolerance for failure of investors (Tian and Wang 2014), and the
organizational structure of firms (Seru 2014) have also been shown to impact innovation. We
contribute to this literature by providing micro-level evidence of a specific channel—bankruptcy
and the subsequent redeployment of (team-specific) human capital—through which the process
of creative destruction takes place.
Our paper is also related to Azoula, Zivin and Wang (2010) and Jaravel, Petkova and Bell (2015)
who study the impact of inventor deaths on the productivity of their co-authors. Both papers
report a significant negative effect of co-author deaths on the productivity of academics and
5

inventors, respectively. We contribute to this literature by studying the evolution of productivity
of inventors that experience bankruptcies. Contrary to the case of deaths, bankruptcies need not
lead to a dismantlement of teams, as inventors tend to be alive and active post-bankruptcy. Our
work is thus primarily an investigation into the role of bankruptcies and labor market frictions in
the process of creative destruction. We also provide evidence that teams are important economic
units in the knowledge production industry that surpass firm boundaries: successful inventor
teams survive the disintegration of their host firms caused by bankruptcies, and in fact tend to
thrive within the boundaries of the successor firms. Our findings are relevant to assess the relative
importance of individual human capital, firm-specific human capital, and team-specific human
capital as determinants of innovation.
Finally, our work contributes to the literature that investigates the labor costs of financial distress
(e.g., Brown and Matsa 2016; Baghai, Silva, Thell, and Vig 2016). Our research relates to recent
work by Graham et al. (2016) who, in a sample of manufacturing firms, find that workers’ earnings
significantly fall when a firm files for bankruptcy and that affected employees are likely to
subsequently work fewer hours and leave the firm, industry, and local labor market. Babina (2015)
and Hacamo and Kleiner (2016) also study the impact of bankruptcies on the careers of workers
and document the role of bankruptcy in spurring entrepreneurship. In our sample of inventors
we find little evidence of an average effect of bankruptcy on inventors’ productivity. Instead we
document the importance of team-specific human capital as a determinant of the process of
creative destruction in innovation environments.
The remainder of the paper is organized as follows: in section 2 we describe the data and main
variables, section 3 presents the main results, section 4 analyses possible bankruptcy spillovers,
and section 5 concludes.

2. Data and variables
2.1 Main data sources
In our study, we combine three data sources: patent data, information on individual inventors’
careers, and data on firms’ financials and bankruptcy filings. The patent information is from the
NBER patent dataset, which contains the application dates of granted patents, as well as
information on the technology classes of patents and the identity of the inventor(s) responsible
for the patent. It also includes information on the assignee of the patent, which is typically the firm
or subsidiary at which the research was conducted; the identifier corresponding to an assignee is
unique and time-invariant. The NBER Patent Dataset also contains a link to Compustat for the
period of 1975 to 2006; we use this information to link patent assignees to their corporate parents.
The data on individual inventors is from Lai, D’Amour, Yu, Sun, and Fleming (2011).
These data are based on information from the United States Patent Office (USPTO) and encompass
6

around 4.2 million patent records and 3.1 million inventors for the period 1975 to 2010. The dataset
contains disambiguated names with residential addresses and permits us to track the career of
inventors across firms. In our analysis, the place of employment of the inventor is defined as the
firm (Compustat gvkey) that a given patent assignee belongs to. For example, an inventor that in
1999 files a patent with firm A and in 2000 files a patent with firm B is designated as an employee
of firm A in 1999 and as an employee of firm B in 2000. If more than one year passes between two
patent filings, we assume that the transition between the two firms occurs at the midpoint between
the patent application years. For example, if an inventor has a patent with firm A in 1995 and a
patent with firm B in 2000 and no patents in between, we assume that the inventor was with firm
A until 1997 and is employed by firm B from 1998 onwards. Inventors are included in the sample
for their entire active career, defined as the years between their first and last patents.
Information on bankruptcy filings is from the UCLA-LoPucki Bankruptcy Research
Database. Among other information, this dataset contains all Chapter 11 bankruptcy filings of
public US firms between 1980 and 2015, the filing date, and the Compustat firm identifier. Our
source of corporate financial data is Compustat. We collect data on R&D spending, total assets,
cash holdings, profitability, and leverage at the firm level for the period 1975 to 2005. Finally, for
robustness tests that we report in Section 3.3, we employ information on corporate debt covenant
violation dates from Roberts and Sufi (2009).
The final sample covers the period 1975 to 2004 and contains 5,804 public firms and 416,300
inventors. 156 of these public firms file for bankruptcy during our sample period, with 3,887
inventors that were employed at such a firm one year prior to the bankruptcy. Figure 2 depicts
the frequency of bankruptcy filings by year. We observe that the early 1990’s and early 2000’s
were the periods with largest number of bankruptcy filings. In Figure 3, we present the
distribution of bankruptcies by industry. Manufacturing is the industry with largest number of
bankruptcy firms, followed by Transportation, Communications, Electricity and Gas, and by the
Services industries. Within Manufacturing, the top 5 sectors with the highest bankruptcies were
(in this order): Industrial and Commercial Machinery, Electronic and Other Electrical Equipment,
Transportation Equipment, Primary Metal Industries and Chemicals and Allied Products.
Overall, our sample does not seem to be dominated by any one year or any one industry.

2.2 Variables
To conduct our analysis, we start by identifying the set of inventors that are “treated,” that
is, inventors that are directly affected by the bankruptcy. The variable Treated is an indicator
variable that takes the value of one for inventors that are assigned to a firm in the year prior to
bankruptcy. If an inventor is present in at least one bankrupt firm in the year that precedes
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bankruptcy, the inventor is permanently categorized as being in the treatment group.7 The
variable Post is a dummy variable that takes the value of one in the years after bankruptcy for
inventors in the treatment group; it takes the value of zero for years prior to bankruptcy and for
inventors that were never employed by a bankrupt firm in the year prior to bankruptcy.
We employ several patent-based proxies for innovation in our analysis.8 Our main
measure of innovation is the variable Citations, which for a given inventor in a given year is
defined as the total number of citations (until 2006) obtained on all patents that the inventor files
in that year. In addition to Citations, we also employ the variables Patents (the sum of all patents
applied for by a given inventor in a given year) and Citations per Patent (the average number of
citations per patent for all patents that a given inventor applies for in a given year). Following the
literature, in our analysis, we use the patent application year, and we only consider patents that
are eventually granted (e.g., Hall, Jaffe, and Trajtenberg 2001). Furthermore, while citations are
naturally censored (patents applied for in later sample years have on average fewer citations than
patents applied for in the early years of the sample), this concern is addressed by the inclusion of
industry × year fixed effects in all our specifications.
To study the evolution of innovation in firms approaching bankruptcy, we define the
following firm-level innovation proxies: Firm Patents is the total number of patents filed by
inventors of a given firm in a given year, while Firm Citations is the number of citations associated
with these patents. Firm Citations per Patent is defined as the average number of citations per
patent across all patents filed by inventors of a firm in a given year. Finally, Firm Inventors is the
annual count of inventors associated with a given firm.
An important focus of our analysis is the role of team-specific human capital as a potential
determinant of innovation, and how the loss of this type of human capital may affect postbankruptcy inventor productivity. We construct two measures, which are intended to capture
different aspects of team-specific human capital. The first measure, Bankruptcy Co-authorships,
captures the extent to which an inventor collaborates with others at the firm pre-bankruptcy. For
an inventor that was at a bankrupt firm one year prior to bankruptcy, this variable measures the
total share of that inventor’s patents that are co-authored with other inventors that were also at
the bankrupt firm in the year before bankruptcy; all co-authorships up to the pre-bankruptcy year
are considered in this calculation. This variable is constant within an inventor across time. For

Our results are robust to defining treated inventors as those that were at the firm at some point during the
three years prior to the bankruptcy event (instead of just considering those inventors as “treated” that were
at the firm one year prior to bankruptcy). In order to conserve space we do not include these results in the
body of the paper; they are available upon request.
8 There is a long tradition of using patents as proxies for innovative activity (e.g., Griliches, 1981, Pakes and
Griliches, 1980, and Griliches, 1990). Measures using information on citations are particularly well suited to
capture the economic importance of an invention (e.g., Hall, Jaffe, and Trajtenberg 2005).
7
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inventors that were not at a bankrupt firm at t-1, this variable takes the value of zero. Bankruptcy
Co-authorships ranges from zero to one, and measures the extent to which a given inventor
collaborates with other inventors from the bankrupt firm. A value of zero indicates that none of
the patents of an inventor were co-authored with other inventors from the bankrupt firm. At the
other extreme, a value of one denotes that all patents of the inventor have been produced with
other inventors that were also present at the bankrupt firm in the year prior to the bankruptcy
filing, therefore indicating a high level of team-specific human capital in that inventor’s
innovation production function.
The second measure that is aimed to shed light on the role of team-specific human capital
in the innovation production function is Stable Team Share; it intends to capture the stability of
innovation teams post-bankruptcy. For inventors that were at the bankrupt firm in the year prior
to bankruptcy, this variable measures the fraction of those inventors that moved jointly with the
inventor to the same firm post-bankruptcy. For inventors that were not at a bankrupt firm in year
t-1, this variable takes the value of zero. Instead of weighing each inventor equally, we give more
weight to inventors that tend to patent together. This variable construction captures the notion
that simply working at the same firm may not be a good proxy for collaboration, while joint output
may be more reliable. In that sense, it captures both an intensive and an extensive margin of team
stability and team-specific human capital. Formally, this variable is constructed as:
𝑁

𝑆𝑡𝑎𝑏𝑙𝑒 𝑇𝑒𝑎𝑚 𝑆ℎ𝑎𝑟𝑒𝑖𝑡 =

𝑓
∑𝑖=1,𝑖≠𝑗
∥𝑖𝑗𝑡 𝑃𝑎𝑖𝑟 𝐶𝑜 − 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒𝑖𝑗

𝑁

𝑓
∑𝑖=1,𝑖≠𝑗
𝑃𝑎𝑖𝑟 𝐶𝑜 − 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒𝑖𝑗

where Nf is the sum of inventors at bankrupt firm f that were at the firm in the year prior to
bankruptcy. For two inventors i and j who were at a bankrupt firm one year prior to the
bankruptcy, Pair Co-dependenceij is defined as the share of patents of inventors i and j that are
coauthored by both inventors i and j. It includes all patents of both inventors up to the year before
bankruptcy. In addition, ∥𝒊𝒋𝒕 is an indicator variable that takes the value of one if at time t, after
the bankruptcy, inventors i and j are employed by the same new firm.
To analyze the spillover effects of bankruptcies, in section 4, we define the variable
Spillover, which is as a dummy variable that takes the value of one if a given firm in a given year
employs at least one inventor that has worked in at least one bankrupt firm in the year prior to
that firm’s bankruptcy; Spillover takes the value of zero otherwise.
To measure work experience generally and an inventor’s experience with patenting more
specifically, we employ the variable Experience in the inventor-level regressions, which is defined
as the number of years between the current year and the year of the first patent by a given
inventor. We also include the square of Experience as a way to capture possible non-linearities in
the relationship between innovation productivity and experience.
9

To control for time-varying firm characteristics, we include the following control variables
in the regressions. Firm Size is defined as the natural logarithm of total assets; ROA is defined as
net income divided by total assets; R&D Intensity is expenditures on research and development
divided by total assets; Cash Ratio, is defined as cash and short term interests divided by total
assets; and, finally, Leverage is defined as the sum of short and long term debt divided by total
assets.
We report summary statistics of these variables, separately for treatment and control
group, in Table 1.

3. Main results
3.1 How does innovation change as firms approach bankruptcy?
Corporate bankruptcies may be an important catalyst of creative destruction in the
economy, as obsolete firms are destroyed to give rise to new ideas and ventures. Whether this
process leads to an increase or a decrease in the productivity of individual inventors depends on
whether the potential loss that occurs due to the bankruptcy is small relative to the gains obtained
by allocating the production inputs (labor and capital) to their new uses. In this section, we first
shed light on firms’ innovation production as they approach bankruptcy. Specifically, we aim to
understand how proximity to bankruptcy affects corporate investment in innovation as well as
individual inventor’s productivity. To this end, we compare the evolution of firm-level R&D
spending, number of inventors, number of patents, number of citations, and citations per patent
of firms approaching bankruptcy to the evolution of the same measures in firms that never file for
bankruptcy during our sample period.
We estimate the following regression specification:
′
′
𝑌𝑓𝑡 = 𝛼 + 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑓 × 𝑇𝑓𝑡
𝛽 + 𝑋𝑓𝑡
𝛾 + 𝛹𝑓 + 𝜀𝑓𝑡

(1)

where the dependent variable, Y, is a firm-level proxy for innovation. We employ, in different
specifications, R&D Intensity, number of inventors (variable Firm Inventors), number of citations
(Firm Citations) and patents (Firm Patents), and, finally, Firm Citations per Patent. The variables of
interest in these regressions are the time dummies for the years t-5, t-4, t-3, t-2, and t-1 relative to
the bankruptcy event (at t), represented by the matrix 𝑇𝑓𝑡 in the equation above. These event-time
dummies indicate the distance to bankruptcy. For firms that never experience a bankruptcy event
during our sample period—which constitute our “control” firms in these tests—we set all eventtime dummies to zero. We require that treated firms are present in the sample in t-6 relative to the
bankruptcy year. As such, our estimates can be interpreted as difference-in-differences. Our
specification also includes firm fixed effects (𝛹𝑓 ), which account for any firm-specific
characteristics that may affect innovation. The matrix of controls X includes the variables Firm
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Size, ROA, Cash Ratio and Leverage as well as industry-year fixed effects to allow for industry-wide
trends that may affect firm innovation. We report the results of these tests in Table 2.
We first investigate the inputs into the innovation process: R&D spending and the number
of active inventors employed by the firm. In column 1, we find that R&D Intensity declines as
firms approach bankruptcy: two years prior to bankruptcy, R&D is lower than in the period t-6,
although the difference is only marginally statistically significant. One year prior to the
bankruptcy firms cut R&D by about 7% relative to our baseline period of t-6. Next, in column 2,
we report the coefficients from a regression specification in which we replace the dependent
variable R&D Intensity with the number of Firm Inventors. We find that the number of inventors
diminishes as firms approach bankruptcy, although few of the coefficient estimates are
statistically significant at conventional levels.
Next, we analyze the innovative output of firms that become financially distressed. In
columns 3 and 4, we focus on Firm Citations and Firm Patents, respectively. Consistent with the
results in columns 1 and 2 which suggest a disinvestment in innovation activities by firms as they
approach bankruptcy, in columns 3 and 4 we find that both the number of citations and number
of patents decrease as firms approach the bankruptcy date.
Finally, in column 5 of Table 2 we test whether the quality of innovation of firms also
decreases as they approach bankruptcy, or whether these firms only decrease the quantity of
innovation. We find that innovation quality (as measured by Firm Citations per Patent) does not
decline significantly. In fact, if anything, we observe an increase in the number of citations per
patent as firms approach bankruptcy. This is consistent with the notion that when firms reduce
the scale of their R&D departments and have to select which R&D projects to terminate, firms
seem to efficiently select the most promising projects for continuation. This selection process
eventually leads the average innovation output to be of somewhat higher quality, on average.
In sum, our results show that firms change their innovation strategy as they become more
financially distressed: they reduce R&D investment and consequently produce fewer patents. We
also find some evidence suggesting that firms direct their diminishing resources to more
promising innovation projects.

3.2 The impact of bankruptcies on inventor productivity
In this section, we study the impact of bankruptcies on the careers and post-bankruptcy
productivity of inventors. This analysis aims to understand the potential role of bankruptcies as
catalysts for the process of creative destruction and, in doing so, highlighting the micro-level
channels through which this process takes place.
We track the careers of inventors that are directly impacted by the bankruptcy; inventors
are part of the “treatment group” if they were employed at a firm that filed for bankruptcy in the
11

year prior to bankruptcy. All other inventors in our sample are part of the control group. The
presence of the control group in our analysis allows us to account for any industry-level or
macroeconomic dynamics in the evolution of innovation that occurs in the absence of bankruptcy.
We first examine whether corporate bankruptcies affect the productivity of inventors on average.
Formally, we use the following regression specification:
′
𝐶𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠𝑖𝑓𝑡 = 𝛼 + 𝛽1 ∙ 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖 + 𝛽2 ∙ 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖 ∙ 𝑃𝑜𝑠𝑡𝑖𝑓𝑡 + 𝑋𝑖𝑓𝑡
𝛾 + 𝛹𝑓 + 𝜇𝑖 + 𝜀𝑖𝑓𝑡

(2)

where Citations is the number of forward citations of all new patents filed in year t by inventor i
in firm f, and Treated is a dummy variable that is set to one if inventor i is part of the treatment
group (inventors that were associated with a bankrupt firm at t-1 relative to the bankruptcy filing
date) and zero otherwise. Post is an indicator variable that takes the value of one in the years
following bankruptcy, and zero in the years prior to bankruptcy. For inventors that are not part
of the treatment group, this variable takes the value of zero for all years. Thus, the interaction
Treated×Post takes the value of one in the years after the bankruptcy filing for workers in the
treatment group; for workers in the control group the interaction takes the value of zero for all
years in our sample.
We include the following control variables in our tests. Ψ is a vector of firm fixed effects
which account for any time-invariant unobservable firm characteristics that may affect
innovation. μ are inventor fixed effects, which we include as a way to control for (time-invariant)
differences in inventor characteristics that are unobservable to us. Finally, the matrix X contains
the following control variables: the number of active years of an inventor (Experience) and its
squared value, to account for any life-cycle effect of innovation productivity at the inventor level
(e.g., Bell et al. 2016); the time-varying firm level characteristics Firm Size, ROA, R&D Intensity,
Cash Ratio and Leverage. The matrix X also includes industry–year fixed effects, which permit us
to account for a variety of other potential confounding factors, such as the possibility that the
incidence of bankruptcies may be higher in industries that are in decline, that the redeployability
of human capital post-bankruptcy may vary across industries and time, or that the value of
inventor skills is affected by industry dynamics. Standard errors are clustered at the firm level to
account for any correlation in error terms within firms.9
We present results of these tests in Table 3. The specification reported in column 1 shows
that, on average, bankruptcy has a negative effect on innovation productivity. Inventors that
experience a bankruptcy event are subject to a drop in Citations of roughly 0.6. Relative to the
average of 6.7 in our sample of treated inventors, this is a 9% drop in innovation output relative
to what would be expected based on industry trends, inventor experience and other inventor- and
firm-level determinants of innovation. Although negative, the coefficient estimate associated with
All results are also robust to clustering standard errors at the inventor level. We do not report these
alternative standard errors for the sake of brevity.
9
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the term Treated × Post is not statistically significant. This suggests that on average, the transaction
costs associated with bankruptcies do not lead to a large drop in the productivity of inventors
associated with bankrupt firms. This is informative because it complements prior evidence on the
effect of bankruptcies on worker human capital. Graham et al. (2016) find that after bankruptcy,
workers experience a large decline in wages compared to their pre-bankruptcy levels. While we
do not have information on wages, our results may be indicative of more modest losses to human
capital in the setting we consider. In particular, while we focus on highly skilled, highly mobile
workers, Graham et al. (2016) study blue collar workers for whom job loss may have more severe
consequences (at least in the short term).
The average effect of bankruptcies on inventor productivity may hide important
heterogeneity. Even if on average inventors do not experience a reduction in their productivity
post-bankruptcy, some inventors may be severely affected, while others may even gain (perhaps
because the new employer is less financially constrained). One dimension that is likely to be
important relates to teams. Innovation does not happen in isolation: team production is an
important aspect of innovation (see Figure 1). A bankruptcy is an event that is likely to impact the
stability of teams: it may be difficult to retain the composition of a team and transfer all its
members to a new entity. Instead, some teams may be dissolved in the event of bankruptcy.
Although team dissolution could be an optimal outcome in cases where teams were not
productive (e.g., Cornelli, Simintzi, and Vig 2016),10 frictions in the labor market and inefficiencies
in the bankruptcy process could result in significant reductions in team-specific human capital.
For example, the new employer of some of the team members may be financially constrained and
may not have the necessary resources to hire the entire team. Furthermore, a joint relocation of
several inventors to a new firm requires considerable coordination, which may not be feasible due
to individual inventors’ idiosyncratic constraints. In that case, a bankruptcy event could lead to
the loss of team-specific human capital and as a consequence, a decline in innovation.
To assess more formally the role that team-specific human capital plays in explaining postbankruptcy inventor productivity, we employ the variable Bankruptcy Co-authorships, which,
broadly speaking, measures the degree to which an inventor’s innovation output is dependent on
his/hers colleagues in the bankrupt firm (see Section 2 for details). A low value of Bankruptcy Coauthorships indicates that only a small amount of team-specific human capital is likely to be lost in
the event of bankruptcy, while a high value of this variable proxies for high interdependence
between the inventors of the bankrupt firm, suggesting that team complementarities may be an
important element of inventor productivity.

In fact it is possible that low team productivity could even be the reason the firm is filing for bankruptcy
in the first place.
10
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We first examine this issue graphically in Figure 4. This graph shows the role of teamspecific human capital in explaining innovation around the time of bankruptcy. On the y-axis, the
figure shows the number of citations per inventor, while on the x-axis, it plots the time relative to
the bankruptcy year. From year five before up to the year of the bankruptcy, inventors with many
co-authors in the bankrupt firm are just as productive as they were six years prior to bankruptcy.
However, the post-bankruptcy productivity of inventors with many bankruptcy co-authors
diminishes significantly relative to the benchmark.
To investigate the role of team-specific human capital for post-bankruptcy inventor
productivity in a regression framework, we add to equation (2) the variable Bankruptcy Coauthorships and its interaction with Post. The coefficient of interest is the one associated with the
interaction between Bankruptcy Co-authorships and Post, which indicates whether the change in
productivity associated with bankruptcy depends on the loss of team-specific capital. If teamspecific human capital is irrelevant, we would expect to find a coefficient of zero associated with
this interaction term. On the other hand, if team-specific human capital is important, then
inventors whose work relies most on co-authorships within the bankrupt firm will be more
negatively affected by the collapse of the firm.
We report results from this analysis in column 2 of Table 3. Consistent with the view that
team-specific human capital is a key determinant of post-bankruptcy inventor productivity, we
find a significant negative coefficient associated with the interaction term Bankruptcy Coauthorships × Post. In terms of magnitude, going from 0 to 100% of patents co-authored with
colleagues at the firm experiencing bankruptcy is associated with a reduction in innovation by
about two citations per annum. Relative to the average of the variable Citations in our sample of
treated inventors, this corresponds to a 30% reduction in innovation post-bankruptcy.
Interestingly, when we include the interaction Bankruptcy Co-authorships × Post in the regression,
the variable Post becomes positive, but it remains statistically insignificant. This confirms the
presence of heterogeneous effects of bankruptcy on inventor productivity. For inventors with few
(or no) co-authorships within the bankrupt firm, bankruptcy may be an opportunity to move on
to a new firm with potentially more resources devoted to innovation, hence resulting in a positive
change in inventor productivity.
The loss of innovation resulting from the dissolution of teams due to bankruptcy may be
limited if inventors move jointly to a new firm. In that case, any team-specific human capital
accumulated at the bankrupt firm will continue to be valuable in the new firm. Moreover, because
the new employer may direct inventors’ efforts to more promising technologies or alleviate
financial constraints that may have limited R&D activity at the bankrupt firm, the reallocation of
teams may in fact lead to an overall increase in efficiency and in innovation productivity.
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To test how team stability affects the evolution of inventors’ productivity after bankruptcy
events and to assess whether the productivity loss suffered by inventors that worked in teams in
the bankrupt firm is mitigated when inventors move together, we employ the variable Stable Team
Share. This variable measures the share of inventors of the bankrupt firm that move jointly to a
new firm, weighted by their co-authorships. We first examine this question graphically. Figure 5
plots annual inventor productivity (as measured by citations per inventor) relative to the
bankruptcy year. The figure shows that inventors whose team-members co-locate after the
bankruptcy experience an increase in innovation.
We examine this question more formally in our regression setting. To do this, we
additionally interact the term Post x Treated in equation (2) with the variable Stable Team Share.
Column 3 of Table 3 reports the results. Consistent with Figure 5, we find that when team-specific
human capital is preserved because inventors move jointly to new firms, innovation productivity
increases post-bankruptcy, relative to treated inventors whose co-authors do not co-locate with
them. Finally, in column 4, we include both the interactions of Post with Bankruptcy Co-authorships
and with Stable Team Share. As before, the interaction of Post with Bankruptcy Co-authorships is
negative, and the interaction of Post with Stable Team Share is positive; both coefficients are
statistically significant at the 5% level or higher. The coefficient estimates (taking into account
both interaction terms) suggest that the net effect on innovation for inventors of bankrupt firms
that co-locate is positive when a large share of team members collocates post bankruptcy.
The results reported in columns 3 and 4 of Table 3 raise two issues. First, one may wonder
whether the results, are explained by the selection of workers that collocate post bankruptcy.
Suppose that only good teams remain together after a bankruptcy, so there may be the concern
that what we are comparing is the productivity of good inventors post bankruptcy to the
productivity of an average inventor in the pre-bankruptcy firm. This concern cannot explain our
results for two reasons. First, the inclusion of inventor fixed effects in our tests insures that
selection on time-invariant ability drives results. Second, in section 3.4.1 we focus our analysis on
a sub-sample of high-productivity inventors, and find similar results as those reported in Table 3.
The second question that arises is whether the labor market recognizes the value of team-specific
human capital, which would be the case if well-established teams tended to co-locate post
bankruptcy. We shed light on this interesting question in Section 3.4 below.
Overall, our findings highlight the important role that corporate bankruptcies and team
production play in the process of creative destruction and the economy-wide creation of
knowledge. We find informative cross-sectional heterogeneity in the impact of bankruptcies on
the productivity of inventors. When innovation teams are dissolved as a result of the bankruptcy
process, inventors become less productive post-bankruptcy. On the other hand, when innovation
teams are preserved, the creative component of bankruptcy more than compensates for the
possible destruction—of firm-specific skills, for example—that may take place. Many economists
15

highlight the role of general and firm-specific human capital as determinants of productivity (e.g.,
Becker 1975; Topel 1991). Our results provide evidence that another important aspect to consider
in the context of innovation is the existence of complementarities that do not span the entire firm,
but that occur at the team level, giving rise to team-specific human capital.
The empirical strategy that we employ permits us to rule out a number of alternative
explanations for our findings. Our results suggest that when a bankruptcy leads to the destruction
of team-specific human capital, innovation persistently suffers. This effect is not explained by the
possibility that the skills of inventors in firms that go bankrupt are becoming obsolete due to
industry-wide changes in the allocation of human capital; this effect would be captured by the
industry-year fixed effects included in our tests. Moreover, our results cannot be attributed to a
composition effect, i.e., that firms that become bankrupt employ worse inventors (which may be
the reason why these firms become financially distressed in the first place): we employ inventor
fixed effects in our tests which account for any time-invariant unobservable differences between
inventors in bankrupt and non-bankrupt firms. Our findings are also unlikely to be driven by a
shock to firm-specific human capital experienced by employees of the bankrupt firm, as the loss
of such capital is likely to affect all inventors of the firm, regardless of whether they were part of
an R&D team or innovated on their own, and regardless of whether they moved together to a new
firm or not. Instead, the most plausible interpretation of our findings is that we are capturing the
effect of team-specific human capital on innovation.11

3.3 Quantity and quality of innovation following a bankruptcy
The results in the previous subsection show how team-specific human capital and, in
particular, the stability of teams around the event of a corporate bankruptcy impact the
productivity of inventors. We have so far focused on citations, which measure aspects related to
the importance and quality of innovation. It is possible that a bankruptcy event affects the quality
and quantity of innovation activity in different ways: it is possible that inventors continue to
produce patents (perhaps even at a higher intensity than before the bankruptcy), but these patents
turn out to be less cited, that is, less valuable, when team-specific human capital is lost.
Alternatively, both quantity and quality of innovation may be affected in a similar way by the
bankruptcy.
In this section, we shed more light on the effect of bankruptcy on the quantity versus
quality of innovation: post-bankruptcy, do inventors produce fewer patents, less influential
patents, or a mixture of both? To answer this question, we employ the same regression
specifications as in the previous subsection, but we change our dependent variable. Instead of
using Citations, we use the variable Patents (a simple count of the patents filed by a given inventor
Nevertheless, in section 3.4 we present a series of robustness and validation tests that confirm our main
findings.
11
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in a given year) to measure the quantity of patents, and Citations per Patent (the average number
of forward citations per patent filed in a given year by an inventor) to more precisely capture the
quality of patents.
In Table 4, we employ Patents as the dependent variable. First, in column 1 of Table 4, we
confirm that, on average, inventors do not experience any substantial change in their ability to
obtain patents in the years after bankruptcy relative to the years prior to bankruptcy, as the
coefficient associated with the variable Treated × Post is negative but statistically insignificant. In
addition, in column 2, we find that the quantity of patents suffers a decline post-bankruptcy for
those inventors that were part of an active innovation team at the bankrupt firm in the year
leading up to bankruptcy. We note, however, that the coefficient on the interaction between the
variables Post, Treated and Bankruptcy Co-authorships is negative but not statistically significant
at conventional levels. In column 3, we also find that when teams of inventors move as a group to
a new firm, the number of patents granted significantly increases. Finally, in column 4, we report
coefficients from a specification that includes both our measure of team-specific human capital
(Bankruptcy Co-authorships) and the proxy for team stability (Stable Team Share). The coefficients
imply that, holding everything else constant, an inventor that was at the bankrupt firm at time t1 and had all of his patents co-authored with other inventors in the bankrupt firm has about the
same number of patents per year after the bankruptcy than an inventor that had no patent coauthored with his colleagues at the bankrupt firm. Moreover, we find that, holding everything
else constant, if all relevant members of the inventor team jointly move to a new firm, that leads
to an increase of about 0.75 in the number of patents per year. Relative to the average number of
patents per inventor per year in our sample of treated inventors, this represents a 115 percent
increase.
In Table 5, we test whether in addition to affecting the quantity of patents, team-specific
human capital also impacts the quality of the patent output post bankruptcy. To measure the
quality of innovation we employ the variable Citations per Patent. Interestingly, we find that the
quality of innovation produced by “treated” inventors does not deteriorate, on average, following
a bankruptcy event. In fact, the results reported in column 1 of Table 5 suggest that the quality of
innovation as measured by Citations per Patent may increase, as the coefficient associated with the
interaction Treated × Post is positive, albeit statistically insignificant. The results reported in
columns 2 to 4 of Table 5 are qualitatively similar as those reported in Tables 3 and 4.
In sum, we find that post-bankruptcy, inventors that rely to a larger extent on team
production in the firm prior to bankruptcy, experience significant declines in innovation output,
especially regarding the quality of patents. However, when team-specific human capital is
preserved post-bankruptcy, inventor productivity increases, both in terms of quantity and quality
of patents.
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3.4 Discussion and robustness
3.4.1 Star inventors
Firms that go bankrupt may have inventors that are in many ways different from those in
non-bankrupt firms. In fact, it could be that the main reason why firms in our sample file for
bankruptcy is because of a deteriorating trend in the quality and quantity of innovation. If for
example, inventors in firms that become bankrupt are of worse quality than inventors in nonbankrupt firms, then what we are interpreting as a “bankruptcy effect” may instead be attributed
to selection. There are several reasons why this is unlikely to be driving our results. First, our
specifications include inventor fixed effects, which control for any time-invariant unobservable
characteristics of inventors in bankrupt and non-bankrupt firms, including differences in ability.
We also include industry-year fixed effects to account for the possibility that the value of inventor
skills varies across industries and time. This implies that we are not simply capturing the effect of
an industry in decline which may be associated with a reduction in innovation productivity that
would occur independently of bankruptcy events. Finally, our use of firm fixed effects alleviates
some concerns that firms that go bankrupt and those that do not are fundamentally different from
each other, and that these differences are driving our results.
To further address the concern related to the non-random assignment of different types of
inventors to firms that become bankrupt and firms that do not, in Table 6, we repeat the analysis
from Table 3, but focus exclusively on what we term “star inventors.” We define such inventors
as those that belong to the top 15% most productive inventors in terms of number of patents in
our sample.12 If some of our results were driven by bankrupt firms employing low quality
inventors, we would not expect our results to hold when we restrict the sample to the set of most
productive inventors. On the other hand, if our results apply equally to all inventors as well as
star inventors, we are likely capturing a general bankruptcy effect rather than an inventor quality
effect. The results in Table 6 confirm our main findings. When star inventors have a large share of
their patent portfolio co-authored with other inventors from the bankrupt firm, their innovation
productivity post-bankruptcy decreases. On the other hand, when the entire team moves jointly
to a new firm, the post-bankruptcy innovation output increases relative to the years prior to the
bankruptcy.

3.4.2 Placebo test: debt covenant violations
Although the treatment and control firms look similar on observable characteristics (see
Table 1), one cannot rule out the possibility that these firms differ from the control group in
unobservable ways. In order to alleviate concerns that, instead of the bankruptcy event itself, some

We note that “star inventors” are over-represented in the sample as they tend to have long careers, relative
to inventors with a short innovation-active life.
12
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unobservable time-varying feature of bankrupt firms and their respective inventors are driving our
results, we perform an additional test. We examine whether firms that become financially
distressed, but that do not file for bankruptcy, also experience similar effects on the productivity
of their inventors. We use debt covenant violations as indicators of financial distress (Roberts and
Sufi 2009). Firms that violate covenants but that do not file for bankruptcy should provide a good
counterfactual for the evolution of innovation activity in financially distressed firms in the absence
of bankruptcy: they can be expected to be similar to firms that file for bankruptcy both in
observable as well as unobservable dimensions. We use information on the timing of covenant
violations during our sample period to construct an alternative placebo treatment group and to
conduct a placebo test.
We classify inventors that are employed by the firm in the year prior to a covenant
violation as being in the placebo treatment group (variable Treated Covenant); in this test, we
exclude inventors that we classified to be part of the “treatment” group in our prior tests, that is,
inventors associated with a bankrupt firm. We then construct the variables Post Covenant, Covenant
Co-authorships, and Covenant Team Share following the same procedure as the one employed in the
construction of the variables Post, Bankruptcy Co-authorships and Stable Team Share, respectively;
however, instead of considering the event of a bankruptcy we focus on covenant violations. If
proximity to financial distress and the selection of workers that remain in the firm at the time of
distress determines the dynamics of innovation that we document above,13 we would expect to
find similar patterns in our placebo analysis as we found in the main results. On the other hand,
if our results are not driven by the selection of workers that are employed by firms during times
of distress, and can instead be attributed to bankruptcy and the respective reorganization
procedures, then we would expect this test to yield insignificant results.
We present the results in Table 7. We find no statistically significant relationship between
the violation of debt covenants and subsequent inventor productivity, although the coefficient on
Post Covenant is negative in all columns, suggesting that debt holders may cut investment in longterm innovation projects (consistent with the arguments in Acharya and Subramanian 2009).
Moreover, in contrast with the case of bankruptcies, we find no evidence that team production
prior to the covenant violation is significantly associated with post-violation inventor
productivity. Overall, the placebo analysis in Table 7 provides additional evidence that what we
are capturing in the main tests reported in Tables 3—5 is a team production effect associated with
bankruptcy and not any other selection aspect related to firms that are close to financial distress.

3.4.3 Sample focusing exclusively on bankrupt firms

For example, Baghai, Silva, Thell, and Vig (2016) document, using micro-level data on workers and a
broad sample of firms in Sweden, that firms lose their most talented workers as they approach bankruptcy.
13
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To further alleviate concerns that firms that go bankrupt and the inventors that work at
these firms are “special,” we perform an additional variation on our empirical analysis: we create
a sample that only includes treated inventors. Because of the staggered nature of bankruptcies,
we can use inventors of firms that have not gone bankrupt yet as a control group for firms that are
currently filing for bankruptcy (e.g., Bertrand and Mullainathan 2003, Giroud and Mueller 2015).
Because all inventors in this sample will at some point experience a bankruptcy event, this test
helps address the concern that inventors in treated firms are fundamentally different from those
in control firms. We report results based on this alternative sample in Table 8. We find effects that
are similar to our main findings reported in Table 3, both in terms of statistical and economic
significance. The results documented in Table 8 should increase the confidence that our findings
are not driven by unobserved differences in the characteristics of inventors between treatment
and control groups, but are instead a manifestation of the importance of team-specific human
capital in the evolution of inventor productivity post-bankruptcy.

3.4.4 Team-specific human capital versus firm-specific human capital
In previous sections, we document the importance of team-specific human capital in the
production of knowledge in the economy. We use corporate bankruptcies as a laboratory for our
study, because bankruptcies act as a shock to the R&D team structure. Given that this shock affects
not only team stability, but also other aspects of the firm, one worry that arises is that what we
attribute to team-specific human capital may instead be driven by firm-specific human capital.
That is, while a bankruptcy may indeed result in the breaking up of successful innovator teams,
the reduction in inventor productivity post-bankruptcy may primarily stem from a loss of firmspecific human capital experienced by such inventors (such as the familiarity with firm-specific
software or other complementarities between the inventor and the organization’s assets).
Moreover, because bankruptcies may lead to the dissolution of the firm, any organizational capital
may also be lost around the time of the bankruptcy filing (e.g., Eisfeldt and Papanikolau 2013).
We note that firm-specific human capital and organizational capital effects should be captured by
the interaction term Post x Treated in our regressions. Furthermore, firm-specific human capital or
organizational capital that is shared by all inventors should not affect our team variables,
Bankruptcy Co-authorships and Stable Team Share. With these team variables, we are capturing a
differential effect of team dissolution on innovation that is different from the average effect of
separation from the firm. In other words, we are measuring the incremental impact of teamspecific human capital relative to the firm-specific effect that is captured by the interaction Post x
Treated.

3.5 Inventor mobility after a bankruptcy: are well-established teams more likely to colocate?

20

One question that arises in light of the previous analysis is whether the labor market values
team-specific human capital in the sense that, on average, productive team configurations are
retained post-bankruptcy. Because inventor productivity is enhanced in the cases of joint mobility,
one may expect the labor market to attempt to preserve the valuable team-specific human capital
and hire inventors as groups, instead of individually.
To shed light on this question, we proceed as follows. First, for each bankruptcy event, we
create all possible pairs of inventors that were employed by the firm one year prior to bankruptcy,
and that remain active post bankruptcy. For example, a firm with four inventors has six possible
inventor pairs. We then construct the variable Pair Co-dependence, a pairwise measure of the teamspecific human capital, by calculating the share of patents of the pair that is co-authored by its
constituent members up to year t-1 relative to the bankruptcy. We use this measure to test whether
inventors that work closely together in the firm pre-bankruptcy are more likely to move together
to a new employer post-bankruptcy. In this test, each inventor pair enters the sample only once
and the dependent variable of interest, Move Together, is an indicator that takes the value of one if
the firm to which the two inventors move after the bankruptcy is the same for both inventors in
the pair.
Results are presented in Table 9. Column 1 reports the coefficients from a regression
specification without any controls, while the specification reproduced in column 2 includes firm
fixed effects. Consistent with the conjecture that labor markets recognize the importance of teamspecific human capital, we find that in cases where co-authorships are important, inventors are
indeed more likely to move together. The coefficient of 0.49 in column 2 implies that an inventor
pair that has all patents together pre-bankruptcy is almost 50% more likely to co-locate than a pair
that has no co-authored patents, and for whom separation is likely to have a small or inexistent
impact on productivity, according to our previous analysis reported in Tables 3—5.

4. Bankruptcy spillovers
In the previous section, we focused on firms and inventors that are directly affected by the
bankruptcy event. However, bankruptcies may also have an indirect impact on innovation
through the occurrence of spillovers between firms. In particular, companies may benefit from
bankruptcies of other firms. For example, they may be able to take advantage of the increased
supply of talent in the labor market and hire skilled labor at a discount. Furthermore, experienced
inventors leaving bankrupt firms may also positively affect the productivity of existing inventors
in the hiring firm. In this section, we study these general equilibrium effects of creative destruction
by analyzing how the innovation productivity of firms and inventors that are not experiencing a
bankruptcy is affected by bankruptcies of their peers. More specifically, we investigate the
evolution of innovation at firms that hire inventors previously employed by bankrupt firms.
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We test whether citations per patent, patents per inventor, and citations per inventor
change in firms that hire the inventors previously employed by bankrupt firms, relative to nonbankrupt firms that do not employ any inventor with previous experience at a bankrupt firm.
Scaling the innovation measures insures that what we are picking up is not just an increase in the
scale of the operation of the hiring firm. For this analysis, our main explanatory variable of interest
is Spillover, which is an indicator variable that takes the value of one in the case of firms that
employ at least one inventor from a bankrupt firm. To exclude any direct effect of bankruptcies
on innovation, we focus on a sample of firms that never experience a bankruptcy event themselves
during our sample period. We estimate the following firm-level regression models:
′
𝑌𝑓𝑡 = 𝛼 + 𝛽 ∙ 𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟𝑓𝑡 + 𝑋𝑓𝑡
𝛾 + 𝛹𝑓 + 𝜀𝑓𝑡

(3)

where Y is a measure of innovation. The coefficient of interest is 𝛽, which measures the impact of
corporate bankruptcies on the innovation in firms that hire inventors from bankrupt firms but
that are not subject to a bankruptcy event themselves. We include the following control variables
in our test: Firm size, ROA, R&D Intensity, Cash Ratio, and Leverage. Finally, we saturate our
regressions with firm and industry-year fixed effects.
We report results from these regressions in Table 10. We find evidence of a positive
spillover of bankruptcy events on the innovation productivity of non-bankrupt firms. Firms that
hire inventors from bankrupt firms experience an increase in innovation on the order of 0.5% in
citations per inventor, 190% in patents per inventor and 3.4% in citations per patent, although the
effect on citations per patent is not statistically significant. These results suggest a positive
externality that bankrupt firms exert on their non-bankrupt peers.

5. Conclusion
Innovation is a crucial engine for economic growth and prosperity. Creative destruction is
commonly perceived as a key mechanism through which innovation occurs. This makes corporate
bankruptcies and the associated flow of resources from failing businesses to growing firms an
important area of inquiry.
In this paper, we analyze the impact of corporate bankruptcies on innovation by tracking
the careers and productivity of inventors employed by firms that file for bankruptcy. Innovation
is typically a collaborative effort; we therefore take into consideration the role of team-specific
human capital when assessing changes in inventor productivity post-bankruptcy. We find that
team stability (or lack thereof) is a crucial aspect in determining whether there is more knowledge
creation than destruction when human capital is reallocated post-bankruptcy. When teams are
dissolved and inventors that had previously worked together go their separate ways, innovation
decreases. On the other hand, when inventors that have active working relations move together
to a new firm, innovation productivity is enhanced. The labor market for inventors takes into
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account the importance of teams: inventors with strong complementarities (as measured by their
past joint output) are more likely to be jointly hired. Finally, we document positive spillover
effects of bankruptcy as non-bankrupt firms that hire inventors from bankrupt firms experience
an increase in innovation output.
Our findings provide micro-level evidence of the process of creative destruction in a
setting that focusses on the productivity and careers of individual inventors. Our results also
highlight the importance of team-specific human capital for the production of knowledge in the
economy and suggest that an efficient bankruptcy procedure that aims to maintain an
environment that is conducive to innovation should consider the impact that bankruptcy may
have on team stability.
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Table 1: Summary Statistics
This table presents summary statistics, separate for treatment and control group. Panel A reports summary
statistics for the firm-level sample, Panel B presents summary statistics for the inventor-level sample, and
Panel C presents the summary statistics for the team-specific human capital variables of treated inventors post
bankruptcy. In Panel A, Firm Inventors is the annual count of inventors by firm; Firm Citations is the total
number of citations associated with these patents; Firm Patents is defined as the total number of patents filed
by inventors of a given firm in a given year; Firm Citations per Patent is the annual number citations per patent
for a given firm in a given year; Firm Citations per Inventor and Firm Patents per Inventor are the annual
number of citations and patents per inventor, respectively. In Panel B, Citations is defined as the total number
of citations (until 2006) obtained on all patents that the inventor files in a given year; Patents is the sum of
patents applied for by a given inventor in a given year; Citations per Patent is the average number of citations
per patent for all patents that a given inventor applies for in a given year; Experience is the number of years
between the current year and the year of the first patent by a given inventor. The following variables are defined
similarly in both panels. Firm Size is defined as the natural logarithm of total assets; ROA is defined as net
income divided by total assets; R&D Intensity is expenditures on research and development divided by total
assets; Cash Ratio is defined as cash and short term interests divided by total assets; Leverage is the sum of
short and long term debt divided by total assets. In Panel C, for an inventor that was at a bankrupt firm one
year prior to bankruptcy, Bankruptcy Co-authorships measures the total share of that inventors patents that
are co-authored with other inventors that were also at the bankrupt firm in the year before bankruptcy; Stable
Team Share measures the stability of innovation teams post-bankruptcy. The sample spans the period 1975 to
2004. The sample construction and all variables are described in Section 2 of the paper.

Panel A: Firm-level sample
Control

Treatment

Variable

Obs.

Mean

SD

Obs.

Mean

SD

Firm Inventors
Firm Citations
Firm Patents
Firm Citations per Patent
Firm Citations per Inventor
Firm Patent per Inventor
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage

28,742
28,742
28,742
28,742
28,742
28,742
28,742
28,742
28,742
28,742
28,742

89.857
281.951
21.89
14.654
4.101
0.302
5.623
-0.058
0.089
0.164
0.268

335.789
1344.234
93.351
21.668
10.87
0.277
2.303
0.769
0.239
0.21
3.128

428
428
428
428
428
428
428
428
428
428
428

84.624
157.561
22.577
10.595
2.851
0.301
6.934
-0.076
0.034
0.087
0.382

224.199
382.297
67.673
12.524
4.769
0.295
1.524
0.366
0.052
0.129
0.254
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Table 1 [Continued]

Panel B: Inventor-level sample
Control

Treatment

Variable

Obs.

Mean

SD

Obs.

Mean

SD

Citations
Patents
Citations per Patent
Experience
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage

2,937,768
2,937,768
2,937,768
2,937,768
2,937,768
2,937,768
2,937,768
2,937,768
2,937,768

7.858
0.592
4.726
6.347
8.624
0.033
0.063
0.109
0.231

31.532
1.402
15.309
5.491
2.194
1.192
0.103
0.134
0.736

39,711
39,711
39,711
39,711
39,711
39,711
39,711
39,711
39,711

6.721
0.654
3.761
8.367
8.436
-0.007
0.043
0.069
0.268

23.410
1.328
11.287
6.382
1.831
0.224
0.044
0.077
0.198

Panel C: Team-specific human capital of treated inventors post bankruptcy
Variable

Obs.

Mean

SD

Bankruptcy Co-authorships
Stable Team Share

7,188
7,188

.603
.151

.423
.216
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Table 2: The evolution of innovation for firms approaching bankruptcy
This table examines the evolution of firm level innovation output of firms approaching bankruptcy. We report
coefficients from estimating the following OLS regression:
Yf t = α + β · Treated f × Tf t + δ · Treated f + Xf0 t γ + f t
where Y, the dependent variable, is R&D Intensity in the specification reported in column 1, Firm Inventors in
column 2, Firm Citations in column 3, Firm Patents in column 4 and Firm Citations per Patent in column 5.
T reatedf is a dummy variable that takes the value of one if firm f experiences a bankruptcy during our sample
period, and zero otherwise. The matrix Tf t includes event-time dummy variables that indicate the years relative
to the bankruptcy event. The matrix of controls X includes firm fixed effects, industry × year fixed effects,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. We require treated firms to be present in the sample
at time t-6 and exclude any observations of such firms after year t-1. The variables and sample construction
are detailed in Section 2 of the paper. The t-statistics in parenthesis are calculated based on standard errors
clustered at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:

t-5
t-4
t-3
t-2
t-1
Firm Size
ROA

R&D
Intensity
(1)
0.006
(0.7)
0.004
(0.5)
0.003
(0.3)
-0.033*
(-1.7)
-0.070***
(-2.8)
-0.037***
(-6.9)
-0.298***
(-5.9)

R&D Intensity
Cash Ratio
Leverage
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations

-0.120***
(-4.6)
-0.053***
(-5.8)
Y
Y
0.78
29,170

Firm
Inventors
(2)
-49.660
(-1.4)
-56.005
(-1.2)
-104.355*
(-1.8)
-78.169
(-1.1)
-14.852
(-0.2)
172.814***
(6.1)
-13.491
(-0.9)
79.878*
(1.9)
-141.095**
(-2.2)
-1.447
(-0.6)
Y
Y
0.59
29,170
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Firm
Citations
(3)
-0.649
(-0.1)
-0.597
(-0.1)
-7.144
(-1.3)
-10.993***
(-2.6)
-13.470**
(-2.6)
11.848***
(4.0)
0.966
(0.8)
9.133***
(3.3)
-9.339**
(-2.0)
0.238
(1.1)
Y
Y
0.60
29,170

Firm
Patents
(4)
-10.817
(-1.2)
-15.859*
(-1.8)
-30.190***
(-2.8)
-39.904***
(-2.9)
-42.505*
(-1.9)
41.020***
(5.6)
3.712
(1.1)
28.913***
(3.3)
-43.820***
(-2.9)
0.887
(1.5)
Y
Y
0.78
29,170

Firm Citations
per Patent
(5)
-0.341
(-0.2)
2.427
(1.4)
0.706
(0.5)
2.023
(1.0)
2.441
(1.5)
-3.188***
(-6.3)
0.096
(0.2)
1.671
(1.4)
5.748***
(3.4)
0.014
(0.2)
Y
Y
0.50
29,170

Table 3: The impact of corporate bankruptcies on the productivity of inventors
This table examines the impact of corporate bankruptcies on inventor level output. We report coefficients from
estimating the following OLS regression:
0
Citationsit = α + β1 · Treatedi × Post it + β2 · Treated i + Xit
γ + it

Where Citations is the number of forward citations of all patents filed in year t by inventor i; Treated is a
dummy variable that takes the value of one if inventor i is part of the treatment group, and zero otherwise.
Post is an indicator variable that takes the value of one in the years after bankruptcy, and zero in the years prior
to bankruptcy; it always takes the value of zero for inventors that are part of the control group. In columns 2
and 4 we add to the specification the interaction Post × Treated × Bankruptcy Co-authorships, and in columns
3 and 4 we include the interaction Post × Treated × Stable Team Share. The matrix of controls X includes
inventor fixed effects, firm fixed effects, industry × year fixed effects, inventor Experience and Experience2 ,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. All variables and sample construction are detailed
in the data section of the paper. The t-statistics in parenthesis are calculated based on standard errors clustered
at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:
(1)
-0.590
(-1.0)

Post × Treated
Post × Treated × Bankruptcy Co-authorships
Post × Treated × Stable Team Share
Experience

8.632
(0.0)
-0.038***
(-17.2)
1.154***
(3.2)
0.009
(1.3)
3.376***
(3.7)
2.705***
(2.7)
0.006
(0.4)
Y
Y
Y
0.19
2,977,479

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations

30

Citations
(2)
(3)
0.603
-1.336**
(1.0)
(-2.5)
-2.007***
(-2.8)
6.114***
(2.9)
8.677
8.673
(0.0)
(0.0)
-0.038*** -0.038***
(-17.4)
(-17.4)
1.147*** 1.146***
(3.2)
(3.2)
0.009
0.009
(1.3)
(1.3)
3.367*** 3.366***
(3.6)
(3.6)
2.705*** 2.706***
(2.7)
(2.7)
0.008
0.008
(0.5)
(0.5)
Y
Y
Y
Y
Y
Y
0.19
0.19
2,977,479 2,977,479

(4)
-0.343
(-0.5)
-1.618**
(-2.0)
5.636***
(2.6)
8.730
(0.0)
-0.038***
(-17.4)
1.147***
(3.2)
0.009
(1.3)
3.367***
(3.6)
2.705***
(2.7)
0.008
(0.5)
Y
Y
Y
0.19
2,977,479

Table 4: The impact of corporate bankruptcies on number of patents
This table examines the impact of corporate bankruptcies on the inventor-level quantity of innovation. We
report coefficients from estimating the following OLS regression model:
0
P atentsit = α + β1 · Treatedi × Post it + β2 · Treated i + Xit
γ + it

where Patents is the number of new patents filed in year t by inventor i; Treated is a dummy variable that
takes the value of one if inventor i is part of the treatment group, and zero otherwise. Post is an indicator
variable that takes the value of one in the years post bankruptcy, and zero in the years prior to bankruptcy; it
always takes the value of zero for inventors that are part of the control group. In columns 2 and 4 we add to
the specification the interaction Post × Treated × Bankruptcy Co-authorships, and in columns 3 and 4 we also
include the interaction Post × Treated × Stable Team Share. The matrix of controls X includes inventor fixed
effects, firm fixed effects, industry × year fixed effects, inventor Experience and Experience2 , Firm Size, ROA,
R&D Intensity, Cash Ratio and Leverage. All variables and sample construction are detailed in the data section
of the paper. The t-statistics in parenthesis are calculated based on standard errors clustered at the firm level.
Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:
(1)
-0.023
(-0.7)

Post × Treated
Post × Treated × Bankruptcy Co-authorships
Post × Treated × Stable Team Share
Experience

0.262
(0.0)
-0.002***
(-18.8)
0.120***
(4.4)
-0.000
(-0.7)
0.159***
(3.1)
-0.138*
(-2.0)
-0.001
(-0.5)
Y
Y
Y
0.22
2,977,479

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations
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Patents
(2)
(3)
0.006
-0.118***
(0.2)
(-2.6)
-0.048
(-1.1)
0.752***
(5.5)
0.264
0.264
(0.0)
(0.0)
-0.002*** -0.002***
(-19.1)
(-19.1)
0.120*** 0.120***
(4.4)
(4.4)
-0.000
-0.000
(-0.8)
(-0.8)
0.159*** 0.159***
(3.1)
(3.1)
-0.138*
-0.138*
(-2.0)
(-2.0)
-0.001
-0.001
(-0.5)
(-0.5)
Y
Y
Y
Y
Y
Y
0.22
0.22
2,977,479 2,977,479

(4)
-0.120**
(-2.2)
0.004
(0.1)
0.753***
(5.5)
0.261
(0.0)
-0.002***
(-19.1)
0.120***
(4.4)
-0.000
(-0.8)
0.159***
(3.1)
-0.138*
(-2.0)
-0.001
(-0.5)
Y
Y
Y
0.22
2,977,479

Table 5: The impact of corporate bankruptcies on number of citations per patent
This table examines the impact of corporate bankruptcies on the inventor-level quality of innovation. We report
coefficients from estimating the following OLS regression:
0
Citations per patentit = α + β1 · Treatedi × Post it + β2 · Treated i + Xit
γ + it

where Citations per Patent is the average number of citations per new patent filed in year t by inventor i; Treated
is a dummy variable that takes the value of one if inventor i is part of the treatment group, and zero otherwise.
Post is an indicator variable that takes the value of one in the years post bankruptcy, and zero in the years prior
to bankruptcy; it always takes the value of zero for inventors that are part of the control group. In columns 2
and 4 we add to the specification the interaction Post × Treated × Bankruptcy Co-authorships, and in columns
3 and 4 we also include the interaction Post × Treated × Stable Team Share. The matrix of controls X includes
inventor fixed effects, firm fixed effects, industry × year fixed effects, inventor Experience and Experience2 ,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. All variables and sample construction are detailed
in the data section of the paper. The t-statistics in parenthesis are calculated based on standard errors clustered
at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:
(1)
-0.052
(-0.2)

Post × Treated
Post × Treated × Bankruptcy Co-authorships
Post × Treated × Stable Team Share
Experience

3.988
(0.0)
-0.018***
(-16.5)
0.139
(1.1)
0.006**
(2.0)
1.375***
(3.2)
1.031**
(2.2)
0.008
(1.4)
Y
Y
Y
0.1
2,977,479

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations
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Citations per Patent
(2)
(3)
0.500
-0.402
(1.6)
(-1.3)
-0.925**
(-2.2)
2.882***
(3.0)
4.011
4.009
(0.0)
(0.0)
-0.018*** -0.018***
(-16.6)
(-16.6)
0.135
0.135
(1.1)
(1.0)
0.006**
0.006**
(2.0)
(2.0)
1.371*** 1.370***
(3.2)
(3.2)
1.031**
1.031**
(2.2)
(2.2)
0.009
0.009
(1.6)
(1.6)
Y
Y
Y
Y
Y
Y
0.1
0.1
2,977,479 2,977,479

(4)
0.053
(0.2)
-0.741
(-1.6)
2.663***
(2.7)
4.032
(0.0)
-0.018***
(-16.6)
0.135
(1.1)
0.006**
(2.0)
1.371***
(3.2)
1.031**
(2.2)
0.009
(1.6)
Y
Y
Y
0.1
2,977,479

Table 6: The impact of corporate bankruptcies on the productivity of ‘Star’ inventors
This table examines the impact of corporate bankruptcies on inventor-level innovation output. We report
coefficients from estimating the following OLS regression:
0
Citationsit = α + β1 · Treatedi × Post it + β2 · Treated i + Xit
γ + it

where Citations is the number of forward citations of all new patents filed in year t by inventor i; Treated is a
dummy variable that takes the value of one if inventor i is part of the treatment group, and zero otherwise. Post
is an indicator variable that takes the value of one in the years post bankruptcy, and zero in the years prior to
bankruptcy; it always takes the value of zero for inventors that are part of the control group. In columns 2 and 4
we add to the specification the interaction Post × Treated × Bankruptcy Co-authorships, and in columns 3 and
4 we include the interaction Post × Treated × Stable Team Share. The matrix of controls X includes inventor
fixed effects, firm fixed effects, industry × year fixed effects, inventor Experience and Experience2 , Firm Size,
ROA, R&D Intensity, Cash Ratio and Leverage. We restrict the sample to ”Star inventors”, which are those
inventors that are in the top 15% of inventors in terms of number of patents in our sample. All variables and
sample construction are detailed in the data section of the paper. The t-statistics in parenthesis are calculated
based on standard errors clustered at the firm level. Statistical significance at 1%, 5% and 10% is market with
***, ** and * respectively.

Dependent Variable:
(1)
-0.788
(-1.0)

Post × Treated
Post × Treated × Bankruptcy Co-authorships
Post × Treated × Stable Team Share
Experience

-4.065
(-0.0)
-0.044***
(-15.9)
1.693***
(2.9)
0.008
(1.6)
6.138***
(3.7)
4.430***
(2.7)
-1.077
(-1.1)
Y
Y
Y
0.24
1,243,401

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations
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Citations
(2)
(3)
1.536
-1.976**
(1.6)
(-2.4)
-3.961***
(-3.3)
7.597***
(3.1)
-3.960
-3.991
(-0.0)
(-0.0)
-0.045*** -0.045***
(-16.0)
(-16.0)
1.688*** 1.687***
(2.9)
(2.9)
0.008
0.008
(1.6)
(1.6)
6.140*** 6.141***
(3.7)
(3.7)
4.433*** 4.434***
(2.7)
(2.7)
-1.087
-1.089
(-1.1)
(-1.1)
Y
Y
Y
Y
Y
Y
0.24
0.24
1,243,401 1,243,401

(4)
0.043
(0.0)
-3.280**
(-2.5)
6.645***
(2.7)
-4.017
(-0.0)
-0.045***
(-16.0)
1.688***
(2.9)
0.008
(1.6)
6.141***
(3.7)
4.431***
(2.7)
-1.088
(-1.1)
Y
Y
Y
0.24
1,243,401

Table 7: Placebo test – the impact of debt covenant violations on the productivity of inventors
This table examines the impact of debt covenant violations on inventor-level output. We report coefficients
from estimating the following OLS regression:
0
Citationsit = α + β1 · Placebo Treatedi × Post it + β2 · Placebo Treated i + Xit
γ + it

where Citations is the number of forward citations of all new patents filed in year t by inventor i; Placebo
Treated is a dummy variable that takes the value of one if inventor i is part of a firm that violates a debt
covenant in the year prior to the covenant violation, and zero otherwise. Post is an indicator variable that
takes the value of one in the years post debt covenant violation, and zero in the years prior to bankruptcy; it
always takes the value of zero for inventors that are part of the control group. In columns 2 and 4 we add to
the specification the interaction Post × Placebo Treated × Covenant Co-authorships, and in columns 3 and 4
we also include the interaction Post × Placebo Treated × Stable Team Share. The matrix of controls X includes
inventor fixed effects, firm fixed effects, industry × year fixed effects, inventor Experience and Experience2 ,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. All variables and sample construction are detailed
in the data section of the paper. The t-statistics in parenthesis are calculated based on standard errors clustered
at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:
(1)
-0.068
(-0.1)

Post × Placebo Treated
Post × Placebo Treated × Covenant Co-authorships
Post × Placebo Treated × Stable Team Share
Experience

-5.053
(-0.0)
-0.038***
(-17.1)
0.951***
(3.2)
0.009
(1.4)
3.622***
(3.7)
3.464***
(2.9)
0.009
(0.6)
Y
Y
Y
0.20
2,878,561

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations
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Citations
(2)
(3)
-0.060
-0.067
(-0.1)
(-0.1)
0.128
(0.1)
-0.600
(-0.1)
-3.086
-5.077
(-0.0)
(-0.0)
-0.038*** -0.038***
(-17.2)
(-17.2)
0.943*** 0.944***
(3.1)
(3.2)
0.009
0.009
(1.4)
(1.4)
3.616*** 3.610***
(3.7)
(3.7)
3.462*** 3.459***
(2.9)
(2.9)
0.011
0.011
(0.8)
(0.8)
Y
Y
Y
Y
Y
Y
0.20
0.20
2,878,561 2,878,561

(4)
-0.060
(-0.1)
0.229
(0.1)
-0.875
(-0.2)
-3.022
(-0.0)
-0.038***
(-17.2)
0.943***
(3.1)
0.009
(1.4)
3.616***
(3.7)
3.462***
(2.9)
0.011
(0.8)
Y
Y
Y
0.20
2,878,561

Table 8: The impact of corporate bankruptcies on the productivity of inventors: subsample of
only “eventually treated” inventors
This table examines the impact of corporate bankruptcies on inventor-level output. We report coefficients from
estimating the following OLS regression:
0
Citationsit = α + β1 · Treatedi × Post it + β2 · Treated i + Xit
γ + it

where Citations is the number of forward citations of all new patents filed in year t by inventor i, and Treated
is a dummy variable that takes the value of one if inventor i is part of the treatment group (inventors that
were associated with a bankrupt firm at t-1 relative to the bankruptcy filing date), and zero otherwise. Post
is an indicator variable that takes the value of one in the years post bankruptcy, and zero in the years prior
to bankruptcy. In columns 2 and 4 we add to the specification the interaction Post × Treated × Bankruptcy
Co-authorships, and in columns 3 and 4 we also include the interaction Post × Treated × Stable Team Share.
The matrix of controls X includes inventor fixed effects, firm fixed effects, industry × year fixed effects, inventor
Experience and Experience2 , Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. The sample includes
only inventors that are eventually treated, that is, only inventors that were at a bankrupt firm in the year prior
to bankruptcy at some point during our sample period. All variables and sample construction are detailed in
the data section of the paper. The t-statistics in parenthesis are calculated based on standard errors clustered
at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, ** and * respectively.

Dependent Variable:
(1)
0.399
(0.5)

Post × Treated
Post × Treated × Bankruptcy Co-authorships
Post × Treated × Stable Team Share
Experience

5.177
(0.0)
-0.028***
(-5.2)
1.881*
(1.8)
0.726
(0.8)
8.416
(0.8)
-9.500*
(-1.8)
-0.963
(-0.6)
Y
Y
Y
0.24
39,561

Experience2
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Inventor F.E.
Firm F.E.
Industry × Year F.E.
Adjusted R2
Observations
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Citations
(2)
(3)
1.590*
-0.540
(1.8)
(-0.7)
-2.203***
(-3.1)
6.957***
(3.1)
4.815
5.179
(0.0)
(0.0)
-0.030*** -0.029***
(-5.3)
(-5.3)
1.904*
1.891*
(1.8)
(1.8)
0.690
0.693
(0.8)
(0.8)
8.511
8.667
(0.8)
(0.8)
-9.351*
-9.201*
(-1.8)
(-1.8)
-1.059
-1.087
(-0.7)
(-0.7)
Y
Y
Y
Y
Y
Y
0.24
0.25
39,561
39,561

(4)
0.542
(0.6)
-1.886**
(-2.5)
6.503***
(2.9)
4.855
(0.0)
-0.030***
(-5.2)
1.915*
(1.8)
0.671
(0.8)
8.559
(0.8)
-9.283*
(-1.8)
-1.105
(-0.7)
Y
Y
Y
0.25
39,561

Table 9: Team-specific human capital and joint mobility of inventors post bankruptcy
This table examines the impact of team-specific human capital on the probability of joint mobility of inventors
after bankruptcy. For each bankruptcy event, we first create all possible pairs of inventors that were employed
by the firm one year prior to bankruptcy. For example, a firm with four inventors has six possible inventor
pairs. Each inventor pair enters the sample only once. We then estimate the following OLS regression model:
Move Together ijf = α + β1 · Pair Co-dependence ijf + Bf + ij
where Move Together is a dummy variable that takes the value of one if the two inventors in the pair move to
the same new firm after bankruptcy. Pair Co-dependence is the share of patents of the inventors in the pair
that is co-authored by its constituent members one year prior to the bankruptcy. Bf denotes bankruptcy firm
fixed effects, which we include in the specification corresponding to column 2. The t-statistics in parenthesis
are calculated based on heteroskedasticity-robust standard errors. Statistical significance at 1%, 5% and 10%
is market with ***, ** and * respectively.

Dependent Variable:
Pair Co-dependence
Firm F.E.
Adjusted R2
Observations
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Move Together
(1)
(2)
0.332** 0.490*
(2.3)
(1.7)
N
Y
0.31
0.31
2,155
2,155

Table 10: Bankruptcy spillovers
This table examines the general equilibrium effects of corporate bankruptcies on the innovation output of nonbankrupt firms. We report coefficients from estimating the following OLS regression:
Yf t = α + β · Spillover f t + Xf0 t γ + f t
where Y is Firm Citations per Patent in the specification reported in column 1, Firm Citations per Inventor in
column 2, and Firm Patents per Inventor in column 3. Spillover is a dummy variable that takes the value of
one if the non-bankrupt firm employs at least one inventor that was at a bankrupt firm one year prior to the
bankruptcy, and takes the value of zero otherwise. The matrix of controls X includes firm fixed effects, industry
× year fixed effects, Firm Size, ROA, R&D Intensity, Cash Ratio, and Leverage. The sample only includes firms
that never file for bankruptcy during our sample period. The t-statistics in parenthesis are calculated based on
standard errors clustered at the firm level. Statistical significance at 1%, 5% and 10% is market with ***, **
and * respectively.

Dependent Variable:

Spillover
Firm Size
ROA
R&D Intensity
Cash Ratio
Leverage
Firm F.E.
Industry × Year F.E.
Adjusted R-squared
Observations

Firm Citations
per Patent
(1)
0.493
(0.6)
-3.231***
(-6.3)
0.109
(0.2)
1.673
(1.4)
5.929***
(3.4)
0.017
(0.2)
Y
Y
0.50
28,731
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Firm Citations
per Inventor
(2)
0.017*
(1.8)
0.005
(1.4)
-0.000
(-0.0)
-0.010
(-0.6)
-0.010
(-0.5)
0.001
(0.8)
Y
Y
0.48
28,731

Firm Patents
per Inventor
(3)
0.590***
(3.2)
-0.647***
(-4.2)
-0.092
(-0.4)
0.107
(0.2)
2.025**
(2.4)
-0.018
(-0.4)
Y
Y
0.56
28,731

Figure 1: Evolution of teamwork in knowledge production over time
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This figure shows the evolution of the average number of co-authors per patent for the period 1975 to 2005. The data are
from the NBER Patent Dataset.
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Figure 2: Corporate bankruptcies over time
This figure shows the distribution of corporate bankruptcies by year during the period of our sample (1975 to 2004).
Information on bankruptcy filings is from the UCLA-LoPucki Bankruptcy Research Database.
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Figure 3: Corporate bankruptcies across industries
This figure shows the distribution of corporate bankruptcies by industry during the period of our sample (1975 to 2004).
Information on bankruptcy filings is from the UCLA-LoPucki Bankruptcy Research Database.
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Figure 4: Team dissolution and innovation output around corporate bankruptcies
This figure presents the impact of disruptions to team-specific human capital on the evolution of inventors’ productivity
around bankruptcy events. It shows the differential evolution of innovation (as measured by the log of citations) for
inventors with varying Bankruptcy Co-authorships. We estimate the following OLS regression model:
0
Log(Citations)if t = α + β · Treated i × Tit + θ · Treatedi × Bankruptcy Co-authorships i × Tit + δ · Treated i + Xit
γ + it

We plot the coefficients θ associated with the interaction between Treated × Bankruptcy Co-authorships and the eventtime dummies included in matrix T : we include dummies for the years t-5, t-4, t-3, t-2, t-1, 0 (bankruptcy year), t+1,
t+2, t+3, t+4, and t+5 relative to the bankruptcy event. These event-time dummies always take the value of zero for
firms that are part of the control group. The matrix of controls X includes firm fixed effects, industry × year fixed effects,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. We require firms to be present in the sample at time t-6 and
exclude any observations after year t+5. The 95% confidence are calculated based on standard errors clustered at the
firm level.
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Figure 5: Team stability and innovation output around corporate bankruptcies
This figure presents the impact of disruptions to team-specific human capital on the evolution of inventors’ productivity
around bankruptcy events. It shows the differential evolution of innovation (as measured by the log of citations) for
inventors with varying Stable Team Share. We estimate the following OLS regression model:
0
Log(Citations)if t = α + β · Treated i × Tit + θ · Treatedi × Stable Team Share it × Tit + δ · Treated i + Xit
γ + it

We plot the coefficients θ associated with the interaction between Treated × Bankruptcy Co-authorships and the eventtime dummies included in matrix T : we include dummies for the years t-5, t-4, t-3, t-2, t-1, 0 (bankruptcy year), t+1,
t+2, t+3, t+4, and t+5 relative to the bankruptcy event. These event-time dummies always take the value of zero for
firms that are part of the control group. The matrix of controls X includes firm fixed effects, industry × year fixed effects,
Firm Size, ROA, R&D Intensity, Cash Ratio and Leverage. We require firms to be present in the sample at time t-6 and
exclude any observations after year t+5. The 95% confidence are calculated based on standard errors clustered at the
firm level.

42

