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1 Introduction

The United States” H-1B visa program provides an important channel through which
firms temporarily hire highly-skilled foreign citizens in specialty occupations. As such,
it receives significant attention among academics, policy-makers, and business leaders.
Supporters argue that the U.S. has high and growing demand for skilled labor, driven
by the success of its high tech firms, and that restrictions on H-1B visas inhibit firms’
innovation and growth. Opponents contend that the program creates competition for
American jobs. In a recent iteration of this debate, Donald Trump issued a presidential
proclamation on June 22, 2020, suspending entry of H-1B visa holders, while 324 large
US employers and business-related groups had signed a public letter urging him not to
do so.!

Though details of the program have changed over time, there has always been an
annual cap on the number of new H-1B visas issued to employees of private firms.?
Initially set at 65,000 per year in the early 1990s, the cap was raised to 115,000 for
fiscal years (FYs) 1999 and 2000, peaked at 195,000 for FYs 2001-2003, then reverted to
65,000 in FY 2004. Since FY 2006, the cap has restricted new inflows to 65,000 general
H-1B workers per year, plus 20,000 H-1B visas for workers with a Master’s Degree (or
higher degree) from a U.S. university. H-1B status is valid for up to three years and
can generally be renewed for an additional three years. H-1B workers seeking to change
employers or renew their status are exempt from the cap.

Although the cap of 85,000 H-1B applications has been in place since 2006 and has
been reached every year, the constraints it imposes on hiring have been particularly
binding in times of tight labor markets. Firms competing to hire foreign labor face
smaller windows for doing so when labor markets are tight. Figure 1 illustrates this
constraint by displaying the number of days that applicants could apply for new H-
1B status in each fiscal year. Prior to FY 2021, April 1 had marked the start of the
application period for work to begin on October 1 (the first day of the US fiscal year).
Demand for new H-1B workers was so high in FYs 2007-2009 and 2014-2020 that the
cap was reached in the very first week of the application period. As a result, instead

of approving applications on a first-come/first-served basis, the government selected

1See Shear and Jordan (2020) or CompeteAmerica (2020). Note also that despite a legal dis-
tinction between the terms “visa” and “status”, we use the terms interchangeably to refer to the
right for foreign citizens to work in the United States, as consistent with popular vernacular. See
https://internationalaffairs.uchicago.edu/page/visa-vs-status for further discussion.

2Employees of universities, government, and non-profit research institutions are exempt from the
annual H-1B cap.
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among new H-1B applications using a random lottery. H-1B workers were clearly in
high demand and firms applying for them were heavily rationed during these “lottery
years.”

The goal of this paper is to analyze the effect of the rationing of H-1B visas in
lottery years on firm outcomes and on firm behavior. To do so, we build a data set
that merges the universe of H-1B applications between fiscal years 1999 and 2018 with
Compustat data on a wide range of outcomes for all publicly traded companies in the
United States. To avoid the depth of the great recession, our analysis focuses on fiscal
years 2010-2018 and examines a broad set of firm-level indicators including employment,
sales, profits, market value, and research and development (R&D) expenditures.®> The
period of tight H-1B rationing include FYs 2014-2018, while FYs 2010-2013 are the pre-
rationing period. In a difference in difference approach, we draw comparisons between
firms that relied upon the H-1B program as a source of labor during the pre-rationing
period and those that did not.

Although the heavy rationing was generated by rising aggregate demand for the H-
1B program, from the perspective of an individual firm, the “lottery years” constitute
a sudden reduction in the probability of obtaining an H-1B hire. Hence, looking at this
event through the lens of a “search model”, in lottery years each individual firm had a
lower probability of successfully matching with the right H-1B worker. For given firm
characteristics and productivity, the treatment we are considering is a negative shock to
the matching probability of that firm with an H-1B worker.

Our empirical analysis reveals several important results. First, firms that employed
H-1B workers experienced lower total employment, sales, profits, market value, and
R&D expenditures in “lottery years”. This difference in outcomes is unlikely to be
driven by firm-specific labor-demand shocks for several reasons. First, firms hiring H-
1B workers are relatively larger, more productive and more technologically advanced,
and those are firms that tend to grow faster in booms. Second, in all specifications we
include both industry-by-year and firm fixed-effects, which will capture demand changes
at the industry level and firm heterogeneity in productivity. Finally, we find no evidence
of diverging trends between H-1B employers and non-employers in the pre-treatment
period. Hence, the difference in outcomes during treatment years is consistent with

rationing of H-1B visas being the cause of those.

3Results from robustness checks using data from FY1999-FY2009 are available upon request. This
longer period includes only one earlier episode of heavy rationing and complete lottery allocation in
FY2008-FY2009.



Next, we document a strategy that a subset of companies developed in order to mit-
igate the effects of H-1B rationing. These firms hired more continuing H-1B workers
who renewed their status as the hiring of new H-1B workers was becoming harder. We
divide H-1B employers into two groups — high users and low users — based on the new
H-1B workers as share of employment prior to the lottery years. We find that high users
applied this mitigation strategy by renewing existing H-1B workers at higher rates than
low-users and possibly attracting existing H-1B workers from low-using employers in
lottery years. Our data do not allow us to distinguish the within-firm renewal channel
from the poaching of continuing H-1B workers from other companies, however the evi-
dence seems more consistent with the former behavior. Somewhat counter-intuitively, we
find that after FY 2014, high-use firms experienced smaller reductions in employment,
sales (and other performance measures) compared to low-use firms and the adoption of
mitigation strategies could be the explanation for this phenomenon.

We provide further support for these strategies by showing that high-use employers
increased their applications for new H-1B workers in the years leading to the lotteries
(2012 and 2013) when applications were still being approved in a first-come, first-served
basis, and built a “buffer” of H-1B visas, relative to low-use firms.

The remaining of the paper proceeds as follows. Section 2 summarizes academic
literature on high skilled migration to provide context for its importance to the US
economy, while Section 3 provides background on the H-1B program. Section 4 describes
the data and presents descriptive statistics. Section 5 examines the effects of H-1B
rationing on company outcomes by comparing the trajectories of users vs. non-users of
the program before and after FY2014. Section 6 provides evidence of the H-1B buffering

that occurred immediately before lottery years. Section 7 concludes.

2 Related Literature

This paper contributes to a growing body of literature on the economic impacts of
the H-1B visa program. Most studies focus on the labor market outcomes of native-
born workers, and use variation from aggregate changes to the H-1B cap or from H-
1B lotteries. Kerr and Lincoln (2010) leverage aggregate variation in the H-1B cap,
and find that growth in the skilled immigrant workforce generates sizable increases in
innovation, with no evidence that natives are crowded out of jobs. Peri et al. (2013)
complement this by also using H-1B cap variation to show that city-level increases in

foreign STEM workers are associated with higher wages paid to native skilled workers



(both in STEM and non-STEM occupations). Mayda et al. (2018) implement difference-
in-differences specifications around reductions in the H-1B cap, and find that the native-
born employment did not rise in response. Furthermore, H-1B cap reductions altered
the composition of new H-1B workers, increasing those in computer-related occupations,
those from India, and those working at firms that had previously relied heavily on
the program. Kerr et al. (2015b) use US Census Bureau’s worker-firm linked records
and exploit cap-driven variation in aggregate Skilled immigrant employment. Results
indicate that firm-level increases in skilled immigration raise overall employment, but
that these increases are disproportionately concentrated amongst young skilled natives,
while the employment share of older natives falls.

Other recent studies have utilized H-1B lotteries to identify causal impacts on work-
ers and innovation. (Peri et al., 2015) leverage variation from the H-1B lotteries in
fiscal years (FYs) 2008 and 2009 that produce negative supply shocks to H-1B work-
ers. Results indicate such negative shocks are associated with reductions in foreign-born
computer-related employment, with no corresponding increases in native-born computer
employment. Doran et al. (2014) provide an important recent contribution by using in-
dividual patent and tax records to study the partial H-1B lotteries that took place in
FYs 2005 and 2006.% They find no evidence that the lotteries affected patenting, and a
moderate negative effect on overall employment in the firm. Dimmock et al. (2019) focus
on start-up firms and show that those with a higher win-rate during the H-1B lotteries
of F'Ys 2008, 2009, 2014, and 2015, were more likely to receive additional venture capital
funding and /or a successful exit via IPO other acquisition. They also examine patenting
and find H-1B visa lottery winners receive more patents and patent citations.

Our paper expands this literature by bringing attention to firm behavior. Impor-
tantly, understanding the labor market outcomes of workers is incomplete without con-
sidering firm-level responses. Adjustments that materialize as changes to native-born
wages, employment, or invention, for example, are likely the culmination of various firm-
level choices to expand or contract hiring, or relocate, alter, or expand operations.® This
is particularly important in the case of the H-1B program, as firms play a dispropor-

tionately large role in selecting, sponsoring, and eventually hiring H-1B workers (Kerr

4In FYs 2005 and 2006, USCIS only performed a random lottery on applications received on the
final receipt date — i.e. the date on which the number of applications received exceeded the cap. In
FYs 2008, 2009, and 2014-2020, USCIS awarded all cap-subject H-1B applications via random lottery.

SFor example, Glennon (2020) finds that H-1B restrictions leads multinational firms to offshore more
jobs. Outside of the H-1B program, Bloom et al. (2019) show that part of the decline in employment
associated with Chinese imports found in many influential studies, was actually due to firms changing
industries.



et al., 2015a).

We contribute to the literature in several ways. First we do an original data con-
struction, by matching the universe of 1-129 petitions to all Compustat companies with
positive employment from FYs 1999-2018, assembling a balanced panel of 1600 firms.
As our data set contains the universe of publicly traded firms in the U.S., we speak to
impacts on large employers. Second, relative to the studies cited above, we broaden
the scope of the analysis by examining a wider set of outcomes, including employment,
sales, profits, market value, and R&D expenditures. Third, while much of the literature
has focused on earlier reductions in the cap (circa FY 2004) or initial lotteries (FYs
2006-2009), we focus on a more recent period of heightened H-1B demand (FYs 2010-
2018). Finally, we document for the first time that firms respond differently to rationing
of new H-1B, with a group of them increasing the retention/renewal of existing H-1B
workers. Let us emphasize that the last finding has important implications for method-
ologies relying on cap or lottery-driven variation, as firms may respond differently in
anticipation and in response of these events. Even when using lottery-based variation
one must account for differential mitigation strategies to identify correctly the causal

effect of H-1B workers change on firms’ outcomes.

3 Hiring H-1B Workers

Firms wanting to use the H-1B program to hire a highly-skilled foreign worker begin
the process by filing a Labor Condition Application (LCA) with the U.S. Department of
Labor. LCAs are not linked to specific individuals, but rather contain basic information
about the job, including the occupation title, wage, starting date, and ending date.
Firms must attest that they will pay the foreign worker the local prevailing wage or the
employer’s actual wage (whichever is higher), and that they will not displace American
workers. Approved LCAs serve as a permission slip of sorts for firms to search for
qualified foreign workers. Although important analyses, including Kerr and Lincoln
(2010), have relied upon LCA data to approximate the demand for H-1B workers, this
approach faces important limitations. Chief among them is the fact that the number
of LCAs filed exceeds, systematically and by far, the number of foreign workers who
receive job offers through the H-1B program. LCA data therefore provides an inaccurate
measure of the H-1B applications and of the corresponding workforce.

Once a firm has identified a foreign worker it would like to hire, it must file an
[-129 petition seeking H-1B status on the worker’s behalf. Unlike the LCA, an 1-129



is tied to a specific candidate. Firms cannot transfer H-1B status from one worker
to another, nor can they prevent a person with H-1B status from moving to a new
company that possesses an approved LCA. Nonetheless, other program features create
strong employer /employee ties. For example, an individual cannot apply for H-1B status
on his or her own; a firm with an approved LCA must petition the government for H-1B
status on his or her behalf. Moreover, the H-1B provides dual-intent status that allows
firms to sponsor their H-1B employees for permanent residency (i.e. a green card).
Employed H-1B workers might not want to jeopardize this possibility by participating
in subsequent job searches.® Altogether, this implies that I-129 data on approved H-1B
petitions are a much more accurate measure of H-1B employment at the firm level.

The U.S. limits the number of new H-1B issued to employees of for-profit firms each
year. Since FY 2006, this cap has been set at 65,000 general H-1B workers per year,
plus 20,000 to workers who have obtained a Master’s Degree (or higher) from a US uni-
versity. Employees of colleges, universities, and other non-profit research organizations
are exempt from this cap. This paper focuses only on H-1B workers at publicly-traded
for-profit firms.

The U.S. government grants H-1B status to a foreign worker for up to three years and
firms can renew a worker’s status for another 3-year period. Moreover, H-1B visa holders
waiting for permanent residency may hold H-1B status beyond six years. Importantly,
the renewals and extension of the H-1B status are not subject to the annual cap, which
only applies to new foreign workers. As we show, this provides firms with an important
margin in times of tight labor markets, allowing them to retain existing H-1B workers
whose status might not have been renewed in normal times.

The annual caps pertain to the corresponding fiscal year, which begins on October
1. Though processes changed somewhat beginning in FY 2021, historically, a firm could
petition for a worker to receive H-1B status beginning six months prior to the work start
date (thus, April 1 at the earliest). USCIS allocates H-1B status to qualified workers on a
first-come / first-served basis. The last date of receipt occurs when USCIS has received
enough applications to meet the cap. USCIS then uses a lottery to randomly select
among the applications received on that day. Such allocation process has important
consequences when labor markets are tight and aggregate demand for new H-1B workers
is high.

Consider again Figure 1, which plots the number of days until USCIS determined

the final receipt day in each fiscal year. Prior to FY 2008, firms were able to secure

6See Sparber (2019) or Depew et al. (2017) for a review.



their desired number of new H-1B workers so long as they submitted their petitions
at the beginning of the application period. However, increased demand for H-1B visas
moved the final receipt date closer to the first date of the application period, thereby
shortening the application window. In FY 2008-09, USCIS had received more than
enough applications for new H-1B visas within a week of accepting applications. As
a result, all new-employment H-1B visas were allocated through a lottery. After a
pronounced decline in H-1B demand during FYs 2010-2013, USCIS has continued to
distribute all new H-1Bs by lottery every year since FY 2014. We refer to these periods
of visa rationing, with the resulting tight hiring constraints, as “lottery years”. From
the perspective of individual firms, a lottery year represents an exogenous drop in the
probability of successfully matching with the chosen H-1B worker.

Use of the H-1B program varies substantially across firms. One expects that lottery
years would particularly constrain the hiring for firms that use the H-1B program inten-
sively, negatively affecting their growth and performance. To examine this hypothesis,
we classify employers into users and non-users of the program. Users are firms that hired
at least one new H-1B employee in the years prior to the onset of the rationing period
(i.e. in FYs 2010-2013). Furthermore, we sub-divide this latter group of firms into two
subgroups, low users and high users, according to whether they hired an above or below
median number of H-1B workers relative to total company employment.

The variation over time in the severity of H-1B hiring constraints in “lottery years”
and firms’ heterogeneous participation in the H-1B program suggest the use of a difference-
in-difference estimation strategy. For our purposes, lottery years constitute a treatment
period in which the probability of hiring (i.e. matching with the desired) H-1B workers
was exogenously reduced for all firms. Firms that participate in the H-1B visa pro-
gram (by hiring at least one new H-1B employee during the pre-treatment period) are
considered the treatment group; firms that did not participate serve as a control.

We restrict our main analysis to F'Y 2010-2013, as the pre-treatment period, and FY
2014-2018, as the treatment period. We discard the first episode of rationing (FY 2008-
2009) because it overlapped with both the Great Recession and with other important
immigration policy changes that might have affected the demand for H-1B workers.” Our
first outcome of interest is employment, which is directly affected by the rationing of

H-1B visas. We also examine several other outcomes, such as sales, worker productivity,

"For example, in April 2008 the U.S. government extended the period of Optional Practical Training
(OPT) from 12 to 29 months for foreign-nationals on F status who had graduated from a US university
with a STEM degree. Regression results for this first episode of rationing are available upon request
and support many of the results in this paper but are not informative.



profits, market value and R&D expenditures.

4 Data Sources and Description

4.1 USCIS Approved H-1B Petitions: FY 1999-2018

Our original data covers two decades of the H-1B program, namely FY 1999-2018. The
main empirical results, however, are based on the period starting in FY 2010, which
excludes the Great Recession and some years with important immigration policy changes
that would introduce confounding factors. To create a consistent firm-level dataset on
approved H-1B applications (more precisely, I-129 petitions) over this period, we rely on
two sources of data from USCIS. First, we secured individual records of H-1B applicants
from 1999-2012 through a Freedom of Information Act (FOIA) request to USCIS. These
data contain information about the perspective employee, the employer (firm), the type
of request (e.g. new H-1B, continuing H-1B worker, etc.), and the status of the petition
(e.g. approved, denied, etc). We collapse these data to obtain firm-level counts of the
number of approved new and continuing H-1B petitions by fiscal year.®

Because our FOIA data end in 2012, we also rely upon publicly available data from
the USCIS H-1B Employer Data Hub, which provides firm-level data on I-129 petitions
by year from FY 2009-2018. This dataset also includes the total number of H-1B peti-
tionss by request type for each firm and fiscal year. This allows us to build a complete
firm-level longitudinal dataset tracking [-129 petitions through FY 2018.

Panel (a) and (b) of Figure 2 show the aggregate U.S. totals for new and continuing
H-1B applications, respectively. The graphs report the 1999-2012 data obtained from
the FOIA request in blue solid line and the 2009-2018 data from the Datahub source in
the red dashed line. Three things are worth noting. First, in the overlapping years the
totals do not exactly coincide, but the discrepancy is small and the two series move in
tandem. This provides reassurance that the data are consistent across sources. In the
regression analysis, for the overlapping years (i.e. FY 2009-2012), we use FOIA data.
From FY 2013 onward, we use the USCIS Data Hub.

Second, the data also reflect well-known stylized facts—the approved new H-1B is-
suances increased around the turn of the millennium, reflecting the increases in the H-1B

cap and possibly also the Dot-Com boom. New H-1B issuances sharply contract follow-

8The approval/denial classification is based on USCIS’ first decision but is not updated to reflect
appeals and later changes. It does not include pending petitions.



ing the Dot-Com bust, and also begin to decline after the reduction in the cap circa
2004. New H-1Bs also follow a V-shaped pattern closely tracking the Great Recession
subsequent recovery. From around 2013-onward, new H-1B issuances appear to level off,
possibly as growing labor demand meets the fixed cap. Finally, the number of continu-
ing H-1B issuances (panel b) appear to continuously grow over time, except for a slight
dip during the Great Recession. This notably accelerates after 2013, during the lottery
years, creating a sizable divergence in the number of new (roughly flat or declining) and

continued (increasing) H-1B.

4.2 Compustat

We use Compustat data to measure firm-level outcomes. These data include information
on all publicly traded firms covering the two decades between FY 1999 and 2018. Our
sample retains only those firms which have positive employment in each year during
this period, while those that ever report 0 employment or missing employment are
dropped. The available outcome variables we study include total employment, sales,
worker productivity (i.e. sales per employee), (EBITDA) profits, market value, and
R&D expenditure.

The only firm identifying information available in both the H-1B and Compustat
datasets is firm name. In order to merge the datasets, we performed a fully manual
concordance of I-129s for all Compustat companies. In particular, we retained the
sample of Compustat firms that had positive sales and employment over the F'Y 2009-
2018 period. We then manually matched H-1B records by firm name.

As can be seen in Figure 3 and Table 1, our sample of firms accounts for around 20,000
new H-1B issuances per year until 2010 (that is, about 1 in 4 of the 85,000 annual cap)
and peaked at 53,000 in FY 2012 (that is, 2 in 3 of the annual cap). Since then they
have gradually declined to 24,000 in FY2018 and about 10,000 in FY2019. Approved
petitions for continuing employment increased from FY1999 through FY 2017, peaking
at 125,000, and then dropping to 102,000 in FY2018. Denials for continuing-employment
increased in FY2016 and FY2017 and exploded in FY2018. In this year there was also
an uptick in new-employment denials.

Already from the raw data we can see an interesting new trend that will play an im-
portant role in our analysis. Figure 3 shows the number of new (in blue solid line) and
continuing (red dashed line) H-1B applications by firms in the Compustat database, that

we use for our analysis. We see that since FY 2014, there has been a substantial diver-



gence between new H-1B employees, whose number declines and continuing-employment
H-1B workers, whose number increases.” One interpretation of this divergence is that
as new H-1B became harder to obtain as the market became tight and each firm faced
a decline in probability of getting them, those that could increased the rate of renewal
of existing H-1B generating an increase in their number.

Panels (a) and (b) of Figure 4 show trends in the number of new and continuing H-1B
petitions separately for the top four H-1B employers over this period (Infosys Ltd., Tata
Group, Cognizant Tech Solutions, and Wipro Ltd.) in Panel (a), and in the remaining
Compustat firms in Panel (b). Several points are worth noting. First, the reduction in
new H-1B employment between 2012 and 2018 observed in Figure 3 is largely driven by
the reduction in approvals for the top firms. New approvals for employment at those
firms dropped from about 20,000 in F'Y2014 to a few thousand in FY2018. This may be
a consequence of the larger scrutiny in the application of these firms, resulting in less
approvals. Second, the bottom figure shows only a small reduction in new approvals
since F'Y 2014 for companies excluding these top four receivers. Third, both top users
and other Compustat firms experienced a large rise in approvals for cap-exempt workers
continuing on H-1B status. These approvals have dropped drastically for the large
companies in FY 2018, possibly suggesting an extension of the scrutiny to renewals of

H-1B petitions for this group of firms.

4.3 Descriptive Statistics

Our final sample consists of 1600 firms with consistently positive employment in each
fiscal year from 1999 through 2018. Hence, our firm sample is a panel of established
firms with at least two decades of continuous history. Company closings, acquisitions, or
start-ups that occur during our time period are therefore excluded. Thus, our analysis
does not change in composition over time.°

We classify companies into users and non-users of the program: Users are defined
as firms that employed at least one new H-1B worker in the years immediately prior to
the lottery rationing period, namely in FY 2010-2013. Then we divide users into two
subgroups — low users and high users — based upon whether the firm employed an above
or below median number of H-1B workers relative to its total employment in the same

pre-treatment period.

9This tendency is also noticeable, but less extreme, in the brief rationing period FY2007-2008.
0Tssues of closures in response to H-1B program variations are analyzed in Dimmock et al. (2019)
and Glennon (2020).
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Table 2 summarizes firm characteristics of non-users, low users, and higher-users of
the H-1B program. Notice that the sample is almost equally split between users (52%
of total employers considered) and non-users (48% of total). Users, in turn, are divided
between high and low users evenly (50-50) by construction. On average non-users are
much smaller than high users, which are in turn smaller than low users, along several
dimensions. Employment, for example, averages 6,600 at non-using firms compared to
21,100 for high users and 54,300 for low users. The same picture emerges in terms of
average sales: $2.0 billion for non-users, $10.9 billion for high users, and $17.4 billion
for low users. Interestingly, profits and market value are much higher for firms that hire
H-1B workers compared to those that do not. However, differences between low and
high use firms are small.

We also observe important differences in industry composition. About 45% of com-
panies using the H-1B program are manufacturing firms, compared to only 29% among
the non-users. Additionally, non-users are much more likely to be in finance & real es-
tate than users of the program. Importantly, high users are much more likely to belong
to the computer industry (10% versus 2% for the low or no users in Compustat).!!

By construction, new-employment approvals (obtained in the period FY2010-2013)
vary across the three groups. While non-existing for the non-users, new-employment
approvals are 0.3% of the stock of employees for the low users and four times higher
(1.2%) among the high users. In interpreting the magnitudes, it is important to note
that we are comparing a flow variable (new H-1B hires) to a stock variable (employment
in the company). Thus the inflows of new H-1B hires is significant for the high users.
While the characteristics of the treated and control groups are different, we will show
in the next section that the event analysis doers not show any significant pre-treatment
differential trend in outcomes between the two groups, implying that the identification

assumption of our strategy are not violated.

5 Econometric Specification and Main Results

We perform an event study comparing the evolution of (the logarithm of) employment
and other firm-level variables between firms that participated and those that did not
participate in the H-1B program during the pre-rationing period. The first question

we address is whether severe rationing led companies that use the H-1B program to

"1The computer industry is an aggregation of several NAICS industry codes.

11



experience slower employment growth relative to non-users. This would happen if firms
could not find replacements for H-1B workers, or if H-1B workers are complementary to
other workers in the firm. As a second step, we analyze whether employment growth

was different for very high users compared to very low users of the program.

5.1 Event Study and Employment Results

We start by estimating the following two models, where y;;; is the outcome for firm 7 in

industry j and fiscal year ¢:

e =+ Y BTV x Wyear, = 1)) + 7 + v + €ijr, (1)
#2013

and

Yijt = a+ Zr7é2013 grev(Ifor x 1(year, =t)) + Zr;é2013 @High([imgh x L(year, =1)) + v + Yje + €ije- (2)

In both models the dependent variable is the log of employment (or other firm-
level variables), the term ~; captures a set of firm-level fixed effects accounting for
time-invariant heterogeneity across firms, and the term +v;; is a set of sector-by-year
effects, capturing sector-specific shocks over time.'? The coefficients of interest are 3
in Equation (1), capturing yearly differences in outcomes between users and non-users.

Low and ﬁtH ih in Equation (2), capture the relative performance of low and high users,
respectively, relative to non-users in each year. Fiscal year 2013 is the omitted category,
such that other coefficients are interpreted relative to 2013. The inclusion of firm fixed-
effects implies that 3;, BV, and BtH 9" will be identified by within-company employment
changes among users, low users, and high users (respectively), relative to non-users.

Figure 5 displays the estimates of 3, for Equation (1), which capture employment
trajectories of H-1B users relative to to non-users. Two interesting features are worth
noticing. First, employment does not exhibit significant differences between the two
groups in the pre-rationing years F'Ys 2010-2013. Qualitatively, the series perhaps shows
a slight upward trend, suggesting that during the recovery from the Great Recession,

H-1B users may have hired at the same pace, or faster, as non-users. Second, during the

12WWhen we examine firm-level outcomes for which 0 is a common value, we employ a different func-
tional form that is well defined for zero values, namely the inverse hyperbolic sine, which is defined as

sinh ™' (z) = In(z + V22 +1).
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lottery years total employment grew significantly less at firms using the H-1B program.
By FY 2018, H-1B users ended up with significantly lower employment relative to non-
users, as percent of their 2013 levels—about a 10 log-point deficit (roughly 10 percent),
implying a slower growth by about 2 percent each year. This is larger than the direct
effect of losing H-1B workers as the H-1B new hires of program users during F'Ys 2010-13
averaged 0.6 percent of their employment. This steep decline in employment growth is
consistent with complementarity between H-1B workers and other types of workers. Our
results imply that participating firms suffered employment losses beyond the reduction
in their H-1B workforce.

Figure 6 presents the estimates of the coefficients 3% and BtH 9" from Equation (2).
The top panel (a) shows the estimates and 95% confidence interval for the set of the
coefficients SF°“ that imply a comparison of non-users to low users. Analogously, the
bottom Panel (b) shows the estimates of coefficients 517" which imply a comparison
between non-users and high users.

An interesting pattern emerges from these Figures. For the low users we see clear
evidence that H-1B rationing had a negative effect on employment growth, relative to
non-users. In fact, the point estimates imply that the peak effect is equals to a 15 log-
point reduction in employment four years into the rationing period. The 95% confidence
interval includes a 10 log-point loss, which was the estimated average effect. Low users
appear to be strongly affected by rationing, and lose more than just their pre-existing
H-1B workforce, where new H-1B hires averaged 0.3 percent of employment during the
pre-rationing period.

More surprisingly, the bottom figure suggests that employment among high users
was less negatively affected. Although the pattern depicted in the figure is similar to
that for low users, the point estimates are 1/3 to 1/2 of their size, with the reduction in
employment peaking at 5 log-points. While the 95% confidence interval also includes a
peak loss of 10 log-points, the average loss in employment for this group seems equal to,
or smaller, than the direct loss in H-1B hires (equal to about 1.2 percent of employment
during pre-rationing years). It appears that low H-1B users suffered a significant drop in
employment as a consequence of rationing, presumably because they were unable to re-
place H-1B workers and may have also lost other workers due to complementarity effects.
In contrast, high users found a way to attenuate such losses. Before turning to possible
explanations for these findings, we show formal difference-in-differences estimates for

employment and a wider range of firm-level outcomes.
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5.2 Difference-in-Difference Estimates. All Outcomes

Table 3 reports difference-in-difference estimates (similar to Equation (1) and Equa-
tion (2)) for a set of company outcomes including employment, sales, profits, market
value and R&D spending. For the sake of brevity, we only report the relevant coefficient
estimates, namely, the interaction of the indicator for “Lottery Years” (rationing period)
and the indicator for H-1B users (in the top panel), or indicator variables for “low users”
and “high users” (in the lower panel).

These estimates provide an average estimate of the effects of rationing (lottery years)
on various outcomes for firms that employ H-1B workers.!3. Point estimates indicate
a 6 log-point reduction, after rationing during lottery years, in the total sales of H-1B
users relative to non-users. This effect is similar to the drop in employment, implying
stability in sales per worker, shown in column (3). Furthermore, the profits and market
value of these firms fell by about 9 log points and R&D expenditures fell by 11 log
points.!* The H-1B rationing produced declines in profitability, market valuation and
R&D that appear to be larger proportionally than the employment decline. This finding
is consistent with the interpretation that H-1B workers were associated with higher than
average value-added and were more often involved in R&D activities than the average
worker.

The bottom part of Table 3 further distinguishes users by low and high intensity; non-
users continue to serve as the comparison group. We observe that low users experienced
large reductions in all outcomes. Effects on profits, market value and RD are more
than proportional to the effects on employment. Relative to non-users, low users had
9-10 log-point reductions in employment and sales after 2013, and 11-13 log-point lower
profits, market value and R&D spending. In comparison, the effects of rationing on
high users of the H-1B program, are more muted, especially in terms of employment and
sales. Qualitatively, the point estimates suggest negative effects of rationing for high
users, but the effects are either small or imprecisely estimated.

One potential margin of adjustment to the reduced hiring of skilled workers would be
for firms to substitute H-1B workers with machinery/technology (Lewis, 2011; Clemens
et al., 2018). If the tasks performed by H-1B workers could be easily substituted by

computers or other capital equipment, the drop in employment should be accompanied

13Note that this coefficient is an estimate of the average effect after 2013, not of the peak effect
(estimated in the event study for year 2018)

140Only about 40% of the companies in our sample report positive R&D expenditures. To accommo-
date the large prevalence of zeros, we apply the inverse hyperbolic transformation to this variable. The
point estimates can be interpreted similarly to the regular log transformation.
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by an increase in capital investment. On the other hand, because H-1B workers are
somewhat skilled and may perform tasks that are difficult to automate, substitution by
new technology may not be feasible and it may even be the case that H-1B workers
and technologically intensive capital equipment are complementary (Autor, 2015). In
this case, visa rationing may reduce both H-1B employment and capital investments.
To test these hypotheses, we extend our analysis by including two new dependent vari-
ables: annual capital expenditure flows and values of (the stock of) property, plant and
equipment (PPP) of the firm.

Table 4 reports the estimates. Column (1) suggests that H-1B rationing caused
about a 6% reduction in the stock of capital for companies using the H-1B program.
Once again, the reduction was larger for low-intensity users than for high-intensity users.
Column (2) shows that these reductions were driven by declines in investment (capital
expenditures) among companies participating in the H-1B program. In this case we see
a more significant 12 percent drop in investment associated with rationing, and less of a
difference between high and low users of the program ° Overall, these estimates suggest
that capital and H-1B workers are complementary. Rationing of H-1B visas appears to
have triggered reductions in capital investments.

We conclude this section with an important check. As documented earlier, a few
companies account for a large share of all H-1B employment in many years.'® Thus,
we are concerned that the negative effects of rationing may stem primarily from these
few firms. To evaluate this concern, we eliminate the ten companies that received the
highest number of total (new and continuing) H-1B workers over our sample period. As
shown in Table 5, the exclusion of these firms has no effect on our estimates and implies
that the rationing of H-1B visas significantly affected hiring and outcomes of all users,

not just the largest ones.

15Columns 3 and 4 confirm the findings when we use the inverse hyperbolic sine transformation of
the corresponding dependent variable.

6 igure 4 plotted H-1B approvals at the top 4 receivers (Infosys Ltd., Tata Group, Cognizant Tech
Solutions, and Wipro Ltd.) in our dataset. In FY 2014, these firms accounted for about 60% of all
H-1B approvals.
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6 Mitigating Mechanism: H-1B renewal intensity

and anticipatory “buffering”

The results in the previous sections reveal that H-1B rationing affected the outcomes
of high and low H-1B users non-monotonically. In particular, during the visa rationing
period, companies defined as high-intensity H-1B users experienced smaller relative de-
clines in employment than low users. To better understand this surprising finding, we
next explore mitigating mechanisms that can account for the non-monotonic pattern.
We argue that high H-1B users have a greater need for H-1B workers, or they possess
a more sophisticated understanding of the intricacies related to obtaining H-1B visas.
As a result, they may have developed the following mitigation strategy: these employers
created “buffer stocks” of new-employment H-1B workers that could be renewed (for a
second 3-year period) in the event of rationing. To the extent that these companies may
have changed their behavior in anticipation of the onset of the rationing period, the
causal interpretation of our difference-in-difference estimates may need to be qualified.

Next, we discuss the buffering behavior in the pre-rationing period.

6.1 Continuing/Renewal of H-1B workers

In order to understand the mechanisms of adjustment at the firm level, it helps to
partition H-1B workers in two groups: (1) new hires (in their initial 3-year appointment)
and (2) continuing workers (past their initial 3-year appointment and renewed by their
previous employer or a different one). For each company and year we define the stock
of (new and continuing) H-1B workers as the sum of the flows of approved applications
of both types of workers over the previous 3 years.!”
Specifically, we define the estimated stock as:

StockH1B[7" = NewH1B;j, + (1 — §)NewH1B;j—1 + (1 — )’ NewH1B;j,_o

ijt
Stock H1BS™ = Cont H1Byj, + (1 — 0)Cont H1B;j—1 + (1 — 0)*Cont H1Byj s
StockH1B,j; = StockH1BN™ 4 Stock H1BS™,

ijt ijt

where NewH1B represent the annual flows of approved H-1B petitions for newly em-

ITFor example, the estimated stock in 2010 is the sum of the number of approved new workers in
2010, 2009, and 2008, and the number of renewed workers in 2010, 2009, and 2008.
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ployed workers and C'ont H1B denote annual approvals of renewals for continuing H-1B
workers. This procedure assumes that those workers who renew their H-1B status do so
in their third year. We also allow for a yearly attrition rate for both new and continuing
H-1B workers, ¢, that we set at 6%, based on the estimates reported by Depew et al.
(2017). This attrition rate reflects people separating from employers or returning to their
home country before exhausting the 3-year initial or final appointment.'® Measurement
error in the stock may be generated by the fact that not all new-employment H-1Bs are
used for the whole 3-year period and that renewals can take place earlier than 3 years
after issuance and, occasionally, extend beyond the standard 3-year period.

We examine the evolution of these stock variables before and during the lottery
years using an event study specification that distinguishes between high and low H-1B
users. To do so we restrict ourselves to H-1B program users only, and we estimate
a flexible model where the dependent variable, StockH1Bj;, is the stock of category
c{= New,Cont} H-1B workers at company ¢ in sector j and year t, normalized by
average company employment over the period FY 2010-2013 (Emp;). That is,

StockH1Bg;,

Emp, 0T m;m BT X Uyear, = 1)) + 7 + Y50 + €4 (3)

7 are firm-level fixed-effects and v;; are industry-by-year indicators. Since we only
include firms participating in the H-1B program, indicator variable I7%9" captures the
difference between high and low users. We interact the high user indicator with dummies
for each year, omitting year 2013 (whose coefficient is normalized to zero). Similar to
previous specifications, coefficient 6tH igh represents the difference between high and low
users in the stock of H-1B workers in the corresponding year.

Figure 7 plots the coefficients 879" (and the corresponding 95% confidence intervals)
for the stock of new (Panel a) and continuing (Panel b) H-1B workers. The vertical scale
measures the number of H-1B per thousand employees, and the coefficients represent the
difference over time in the stock of high users relative to low users, after controlling for
firm fixed-effects and sector-year trends. Three findings stand out. First, during the
lottery years (2014-18) a large and growing gap in continuing H-1B workers emerges, as
high users accumulate larger stocks of this type of workers relative to low users (panel a).
By 2018, the gap is substantial, at 40 H-1B workers per thousand employees. In the pre-
rationing years 2010-2013, the companies defined as high users had relatively smaller,

but quite similar, stocks of continuing H-1B workers relative to low users. While the

18We also construct an alternative measure assuming no attrition (§ = 1).
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figure suggests a possible slightly steeper trend for high users already before 2013, the
gap grew intensely after 2013, consistent with the idea that high users increased renewal
rates to a larger degree than low users, or succeeded in poaching (cap-free) continuing
H-1B workers from other firms during the rationing period. As we discuss next, the small
pre-2013 differential trend may be part of the “anticipation” strategy that we describe
below.

Second, in terms of stocks of new H-1B, the rationing seems to affect high and
low users in the same way, as one would expect given that visa petitions for new-
employment were allocated by means of lotteries. Coefficient estimates in panel (b) are
never significantly different from 0 and are very close to zero in lottery years 2014-2018.
This confirms that the lottery years constituted a uniformly proportional rationing on all
companies hiring new H-1B workers, consistent with a simple and uniform reduction of
matching probability. The Figure also reveals a differential pre-2013 trend in the stock
of new H-1B workers (relative to employment), suggesting that high users may begin to
build a “visa buffer stock” by increasing the hiring of new-employment H-1B workers
(relative to low users) that could be renewed in the event of a future rationing episode.

We will discuss in the next section how this mechanism may have worked and if
it affects the interpretation and identification of the difference-in-differences analysis of
outcomes, which relies on similar trends of hiring between H-1B users and non-users
before rationing. We also note that the mechanism of increased renewal (or poaching
from other firms) of continuing H-1B workers provides only temporary relief for the
effects of visa rationing due to the one-time renewal limit for H-1B visas (with the

exception of workers waiting for permanent residence).

6.2 Anticipatory H-1B Excess Hiring

The increased ability of high users to hire continuing H-1B workers after 2013, could
imply that they hire some of them away from low users or that they are more successful
in retaining/renewing visa holders within the company. Close employer-employee ties
might make hiring from other firms difficult in practice. H-1B workers might not want
to jeopardize the possibility that their employers will sponsor their permanent residency
green card, for example. The existence of firm-specific human capital may also make
such a move less attractive.

High-intensity users of the H-1B program may have been sophisticated enough to

monitor the gradual increase in the demand for visas (e.g. by keeping track of the
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evolution of the final receipt date as in Figure 1), anticipating the arrival of a period
of severe rationing one or two years in advance. For instance, the trend towards earlier
final receipt dates in F'Ys 2012 and 2013, could have easily allowed a company to predict
the rationing that began in FY 2014, and begin preparations to mitigate the effects of
the upcoming H-1B visa shortages. Such a firm, could have hired an excess number
of new H-1B workers in the years immediately before 2014, when visas were still being
allocated on a first-come, first-served basis.

To examine the presence of anticipatory “excess hiring” in the 2010-2013 period by
high users relative to low users, we proceed as follows. First, we build a firm-level
predictor of the demand for new-employment H-1B workers. Namely, we construct a
Bartik (1991)-style predictor interacting the firm’s base-year H-1B intensity with the

overall total employment in firm ¢ in year t. Choosing 2000 as the base year, the

NewH1B2000;
Emp2000:

difference between the observed flow of newly employed H-1B workers in the company

product of these terms is given by ( X Empit>. Second, we estimate the

(normalized by total company employment), h;, and the predicted flow as the residual
of the following regression model:

NewH1B2000;
Emp2000;

hy=a+p ( X Empit) + Ut (4)

The residual of this regression (u;; = hy — ﬁzt) is an estimate of the number of new
H-1B workers hired by the company in a specific year in excess of the baseline “usage
intensity” of these workers based on previous years. Accordingly, we refer to 4; as the
firm’s excess H-1B hiring.

We then then turn to a short panel of companies, that includes all the H-1B users in
the sample, covering the pre-rationing period (FY 2010 through 2013). To test whether
high use companies engaged in H-1B excess hiring in 2012 and 2013 (right before the

rationing period), we estimate:
g = o + B11(2012 < t < 2013) + Bo(2012 < t < 2013) 1" 4+ yEmpyy + 0. (5)

If anticipatory hiring behavior occurred for high use firms, we expect we expect [
— the coefficient on an indicator for FY 2012 and 2013 interacted with the indicator
of High H-1B use — to be positive. If such behavior took place, it would imply that
high users would exhibit a different hiring behavior, relative to low users, in the years

immediately prior to the rationing period because they would be building their “visa
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buffer” to cushion the impact of the upcoming rationing event.

Table 6 reports the estimate for [y, which will capture whether high users were
building visa buffer stocks in FY 2012 and 2013, relative to low users. The estimates
in column 1 indicate that high H-1B users did in fact accumulated an unusually high
number of new-employment H-1B visas in the years immediately prior to the rationing
episode. This is true even after we control for current company employment (Column
2). The magnitude of the estimates say that high H-1B users hired 12 to 13 extra h-1B
workers (per 1000 employees) annually, relative to low users, which amounted to an
increase in H-1B workers equal to 1.2 percent of their employment. The small estimated
coefficient of the 2012-13 dummy also implies that low users did not undertake any
excess hiring in the pre-2013 period, relative to predicted values. As a result, during
the rationing period, low users of the H-1B program had more limited access to the
mitigation strategy consisting of increasing renewal rates of their H-1B workers.

The anticipatory nature of the actions taken by the high users implies that some
caution is needed in interpreting causally the difference-in-differences estimates presented
in Section 5.2. It is our view that, since low-use firms did not engage in anticipatory
behavior, the estimates for that group (the only one with negative significant impacts)
can still be given a straightforward causal interpretation. Moreover, the anticipatory
excess hiring for high users is in line with the slight differential upward trend visible in

Figure 7 for high users (panel b).

7 Conclusions

The H-1B program provides an important channel through which U.S. firms can hire
skilled foreign labor. Though there has always been a cap on the number of new H-1Bs
issued to employees of private for-profit firms each year, that cap has been particularly
binding since fiscal year 2014. All cap-subject H-1B visas have been allocated by lottery
since that year. Due to this rationing, employers that use the H-1B visa program have
experienced a uniform decline in the probability of matching with a H-1B employee.

We find that the rationing episode that began in 2014 led to a reduction in employ-
ment, sales, profits, market value, R&D, and capital expenditures for the firms that were
using the H-1B program (prior to 2010) relative to firms that did not (conditional on
firm fixed-effects and industry trends).

A bit surprisingly, the effects of rationing are non-monotonic in the intensity of use

of the visa program. Specifically, firms that had used the the H-1B program more
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intensively experienced fewer reductions in performance than less intensive users. We
argue that more intensive users of the program developed strategies to attenuate the
effects of the rationing of new H-1B visas. In particular, these firms increased the
renewal of H-1B workers already in the company (or successfully poached them from
other firms), taking advantage of the fact that these status extensions are effectively
automatic and do not count toward the annual cap on (new) H-1B visas. Secondly,
these firms successfully anticipated the arrival of the rationing period and prepared for
it by creating a “buffer” of H-1B workers, that is, they hired new H-1B workers, in
excess of the predicted value, in the years right before the rationing, when cap-bound,
new-employment visas could be obtained on a first-come, first-served basis.

This mitigation strategy proved effective in limiting the economic impact of H-1B ra-
tioning on these companies. However, the effectiveness of this strategy is only temporary
because, typically, foreign workers can hold H-1B status for a maximum of six years.
Thus, the attenuating effects of the “visa buffer” should be practically disappearing
around 2020.
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Figure 1: Number of Days in the H-1B Application Period
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Notes: Number of days between the first week of April (when application window opens) and final
receipt day (when USCIS has received enough applications to meet the statutory cap). Zero values
correspond to years when USCIS allocated all cap-bound H-1Bs by lottery. In other years, USCIS
allocated H-1Bs on a first-come, first-serve basis and used a lottery only for selecting applications
received on the last date of receipt.
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Figure 2: Aggregate [-129s. FOIA and DataHub comparison
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Note: Figures show aggregate totals of approved new H-1B petitions in panel

(a), and approved continuing H-1B petitions in panel (b), by fiscal year. Blue
series shows data from USCIS I-129 FOIA data. Red series displays data from

the USCIS Datahub.
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Figure 3: 1129 data on Approved H-1B Petitions for New and Continuing Employment
at Compustat Firms.
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Note: Figures show aggregate totals of approved new and continuing H-1B petitions for
the sample of Compustat firms, by fiscal year. Blue series shows approved new H-1B
petitions, while the red dashed series shows approved continuing H-1B petitions.
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Figure 4: Approved H-1B Petitions at Four Largest H-1B Employers (Top Panel) and
Other Compustat Firms (Bottom)
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(a) Non-Top 4 H-1B Employers
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Notes: Figures show aggregate totals of approved new and continuing H-1B
petitions for the sample of Compustat firms, by fiscal year. Blue series shows
approved new H-1B petitions, while the red dashed series shows approved con-
tinuing H-1B petitions. Totals for the top four H-1B employers, in panel (a),
are based on the total number of approved petitions for new H-1B employ-
ment over the whole period (1999-2018). The top 4 companies are: Infosys
Ltd., Tata Group, Cognizant Tech Solutions, and Wipro Ltd. Totals for all
other Compustat firms are shown in panel (b).
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Figure 5: Event Study Comparing Total Employment at Firms that Employ H-1B Work-
ers to those that Do not.
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Notes: Dependent variable is the log of employment. Model includes
company fixed-effects and industry-year fixed-effects. Rationing period
covers fiscal years 2014 through 2018. Point-estimates are relative to
FY 2013, the omitted category. 95% Confidence intervals are shown in
dashed lines.
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Figure 6: Event Study Comparing Total Employment at Firms that Employ H-1B Work-
ers to Those that Do Not. Results by H-1B Usage Intensity.
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Notes: Dependent variable is the log of employment. Model includes
company fixed-effects and industry-year fixed-effects. Rationing period
covers fiscal years 2014 through 2018. Top panel compares low H-1B use
firms to no-use firms. Bottom panel compares high use firms to no-use
firms. Point-estimates are relative to FY 2013, the omitted category.
95% Confidence intervals are shown in dashed lines.
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Figure 7: Event Study Comparing the Ratio of the Stock of H-1B Workers at High use vs Low use Firms
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Notes: Dependent variable is the ratio of the stock of (new or continuing) H-1B workers normalized by a firm’s average total employment from
FY 2010-2013. Model includes company fixed-effects and industry-year fixed-effects. Rationing period covers fiscal years 2014 through 2018.
Regressions compare high use to low use firms. Point-estimates are relative to FY 2013, the omitted category. 95% Confidence intervals are
shown in dashed lines.



Table 1: Total I-1219 Petitions for Employment at Compustat Companies

Fiscal Year Approved New Approved Cont Denied New Denied Cont

1999 5,424 1,587 307 77

2000 26,687 16,314 2,575 865

2001 45,118 19,872 4,639 1,676
2002 21,622 15,141 5,170 2,119
2003 21,720 20,977 3,014 1,481
2004 34,891 34,696 2,423 1,599
2005 29,539 28,429 4,305 2,749
2006 30,483 36,935 5,631 4,393
2007 24,658 46,243 4,264 3,578
2008 23,593 44,259 5,203 6,119
2009 18,233 33,658 11,530 9,307
2010 92,425 31,365 6,664 7,085
2011 32,175 46,585 7,848 8,359
2012 53,442 44,023 10,670 9,871
2013 49,428 65,540 2,497 1,127
2014 47,305 86,420 2,462 1,862
2015 39,976 78,107 1,421 1,556
2016 33,868 114,061 1,159 3,686
2017 32,884 125,341 2,056 4,010
2018 23,684 101,728 4,256 12,563

Notes: Data represent our sapmle of all Compustat firms reporting positive employment in each
year from FYs 1999-2018. 1-129 data from 1999-2012 come from USCIS FOIA data, while counts
from 2013-2018 are from the USCIS Data Hub.
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Table 2: Firm Characteristics by Intensity of Firms’ H-1B Employment.

(1) (2) (3)
Non-Users Low Use High Use

Employment (thousands) 6.6 54.3 21.1
Sales ($ Million) 2,042.0 17,396.2 10,893.4
Profits ($ Million) 561.0 58634 46757
Market Value ($ Million) 1,716.1 13,7549  14,200.5
Agr. Mining (%) 4.27 4.76 6.33
Construction (%) 1.78 1.32 0.53
Manufacturing (%) 29.06 43.65 45.65
Trade & Trans. (%) 22.3 28.31 8.18
Fin. & Real Estate (%) 32.98 11.11 14.78
Bus. Services (%) 6.88 8.2 13.46
Other (%) 0.12 0.79 0.79
Computer Ind. (%) 2.61 1.85 10.29
USA HQ (%) 92.53 87.83 93.14
Approvals New 2010-13 0 10.5 167.8
Approvals Cont 2010-13 0.6 35.8 219.8
New Approvals/Emp201013 (%) 0 0.3 1.2
Number of Firms 843 378 379

Notes: Employment in thousands of people. Nominal sales, profits, and market values are in millions
of dollars.
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Table 3: The Effect of Rationing on Company Outcomes. DiD Estimates.

Treatment: FY2014-2018
Control: FY2010-2013

(1)

(2)

(3)

(4)

()

(6)

Dep Var: In of Emp Sales Sales/Emp Profits MV — R&D
Lottery Years x User -0.05  -0.06 -0.01 -0.09 -0.09 -0.11
(0.02) (0.03) (0.02) (0.03) (0.04) (0.05)
Lottery Years x LowUser -0.09 -0.11 -0.01 -0.11 -0.12  -0.13
(0.03) (0.03) (0.02) (0.03) (0.04) (0.07)
Lottery Years x HighUser -0.01 -0.01 0.00 -0.08  -0.07 -0.09
(0.03) (0.04) (0.03) (0.04) (0.05) (0.05)
Y Mean 1.08 7.04 5.92 5.55 7.28 1.49
Firms 1600 1598 1598 1501 1512 1600
N 14400 14301 14301 12809 12865 14400
Firm FE yes yes yes yes yes yes
Industry-year FE yes yes yes yes yes yes

Notes: The top panel reports results from a regression model that classifies companies as users or non-users of the
H-1B program. Users are companies that employed at least one cap-subject H-1B worker in FY 2010-2013. The
regression model in the bottom panel further partitions H-1B employers into Low and high users of the program
based upon whether the firm employed an above or below median number of new H-1B workers. The dependent
variable is the log of the corresponding outcome, except in column 6 where we apply the inverse hyperbolic sine
transformation to account for the large prevalence of zero values (about 60%). Firm fixed-effects included (defined
by gvkey). Rationing is an indicator for the treatment fiscal years 2014-2019. During this rationing period, all H-1B
petitions for new employment were allocated through lottery. The sample only contains companies with positive
employment in every fiscal year for period FY1999-2018. Firms that hired zero cap-subject new H-1B workers prior
to the rationing period serve as the control group and reference category in each regression. Standard errors clustered

at the firm level.



Table 4: The Effect of Rationing on Capital Expenditures. DiD Estimates.

Treatment: FY2014-2018
Control: FY2010-2013

0 @) ) @

Dep Var: In PPE In CapEx asinh PPE asinh Capkx
Lottery Years x User -0.06 -0.13 -0.04 -0.10
(0.03) (0.04) (0.04) (0.04)
Lottery Years x LowUser -0.10 -0.13 -0.08 -0.11
(0.04) (0.04) (0.04) (0.05)
Lottery Years x HighUser  -0.01 -0.12 -0.00 -0.09
(0.05) (0.05) (0.05) (0.05)
Y Mean 5.55 3.75 6.00 4.28
Firms 1539 1522 1600 1600
N 13740 13520 14400 14400
Firm FE yes yes yes yes
Industry-year FE yes yes yes yes

Notes: The top panel reports results from a regression model that classifies companies as users
or non-users of the H-1B program. Users are companies that employed at least one cap-subject
H-1B worker in FY 2010-2013. The regression model in the bottom panel further partitions H-
1B employers into Low and high users of the program based upon whether the firm employed an
above or below median number of new H-1B workers. The dependent variables are the natural log
(In) or inverse hyperbolic sine (asinh) of property, plant and equipment (PPE, a stock variable)
or capital expenditures (CapEz, an annual flow variable). Firm fixed-effects included (defined by
gvkey). Rationing is an indicator for the treatment fiscal years 2014-2019. During this rationing
period, all H-1B petitions for new employment were allocated through lottery. The sample only
contains companies with positive employment in every fiscal year for period FY1999-2018. Firms
that hired zero cap-subject new H-1B workers prior to the rationing period serve as the control
group and reference category in each regression. Standard errors clustered at the firm level.
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Table 5: The Effect of Rationing on Company Outcomes. DiD Estimates. Excludes Top
Users.

Treatment: FY2014-2018
Control: FY2010-2013

1 © (3) (4) (5)  (6)
Dep Var: In of Emp Sales Sales/Emp Profits MV — R&D

Lottery Years x User 0.05 -0.06  -0.01 0.10  -0.09 -0.08
(0.02) (0.03)  (0.02)  (0.03) (0.04) (0.06)

Lottery Years x LowUser -0.09 -0.11 -0.01 -0.11 -0.12  -0.17
(0.03) (0.03) (0.02) (0.03) (0.04) (0.07)

Lottery Years x HighUser -0.02 -0.01 0.00 -0.08  -0.07 -0.02
(0.03) (0.04) (0.03) (0.04) (0.05) (0.07)
Y Mean 1.07 7.03 5.92 5.54 7.26 3.71
Firms 1595 1593 1593 1496 1507 629
N 14355 14256 14256 12764 12820 5382
Firm FE yes yes yes yes yes yes
Industry-year FE yes yes yes yes yes yes

Notes: The top panel reports results from a regression model that classifies companies as users
or non-users of the H-1B program. Users are companies that employed at least one cap-subject
H-1B worker in FY 2010-2013. The regression model in the bottom panel further partitions H-1B
employers into Low and high users of the program based upon whether the firm employed an above or
below median number of new H-1B workers. The dependent variable is the log of the corresponding
outcome, except in column 6 where we apply the inverse hyperbolic sine transformation to account
for the large prevalence of zero values (about 60%). Firm fixed-effects included (defined by gvkey).
Rationing is an indicator for the treatment fiscal years 2014-2019. During this rationing period,
all H-1B petitions for new employment were allocated through lottery. The sample only contains
companies with positive employment in every fiscal year for period FY1999-2018. We omit the top
ten H-1B employers, five of which recorded positive employment for the entire sample period.Firms
that hired zero cap-subject new H-1B workers prior to the rationing period serve as the control
group and reference category in each regression. Standard errors clustered at the firm level.
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Table 6: H-1B Buffering: De-Trended Approved H-1B Petitions for New Employment.

Treatment: FY2012-2013
Control: FY2010-2011

(1) (2)
D201213 0.119  -1.441
(0.229)  (1.386)

D201213 x HighUser 12.200  13.207

(6.004) (6.593)

Employment 0.772

(0.592)

Obs. 3,028 3,028
Firms 757 757

Notes: The dependent variable is the de-trended number of approved H-1B petitions relative to
company employment, computed as the residual from a regression of new H-1Bs (relative to company
employment in year 2000) on a Bartik variable measuring the interaction between a firm’s year-2000
H-1B dependence and year ¢ total employment. D201213 is an indicator for years 2012 and 2013 —
years immediately preceding the H-1B rationing period. Regressions do not include non-users, and
thus only compare high users to low users. Standard errors are clustered at the firm level.
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