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We study the impact of exogenous funding shocks to German savings banks during the U.S. subprime
mortgage crisis on the labor decisions of 30,000 + private and public firms in Germany. We find that firms
with credit relationships with affected banks experience a significant decline in labor demand relative to
firms with credit relationships with healthy banks, manifested in a simultaneous reduction in firm-level
employment and average wages. The employment effect is more pronounced in larger firms, while the
wage effect is stronger in smaller firms. Both employment and wages go back to pre-shock levels three
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1. Introduction

The question of how financial stress affects employment ranks
at the top of the academic and policy agenda, mainly due to the
significant increase in unemployment during the crisis and the
“jobless recovery” that followed suit in many countries. In this pa-
per, we study empirically the impact of adverse shocks to firms’
credit access on their demand for labor. We exploit a clean and
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unique experimental setting, in which we analyses shocks that
originate in U.S. mortgage markets, propagate to German public
banks, and affect their loan provision to local firms, with a ma-
terial impact on these firms’ employment decisions.

There are three important aspects of this setting that our em-
pirical design takes advantage of: First, the exogenous variation in
financing access for firms is induced by the heterogeneous impact
of the U.S. subprime mortgage crisis across banks. The German
economy exhibited stable growth and record-low levels of unem-
ployment until 2008, and the German housing market experienced
no significant increase and rapid decline in prices as in the United
States, Ireland, or Spain. At the same time, some of the German
Landesbanken had accumulated large exposures to the U.S. sub-
prime market and were thus substantially affected right at the on-
set of the crisis. Landesbanken are in turn owned by their network
of savings banks, which were required to provide guarantees or eq-
uity injections for the affected Landesbanken. As described in Puri
et al. (2011), shocks to external financing in this set-up are thus
reliably orthogonal to local investment opportunities.

Second, on the bank side we observe actual financial distress
in the form of publicly announced support for Landesbanken with
large losses on their exposures to the U.S. subprime mortgage
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market. On the firm side, we have data on both employment and
wages and can thus reliably identify changes in firm-specific labor
demand due to the increase in the cost of external finance that are
not contaminated by potential contemporaneous shocks to local la-
bor supply, such as the migration of workers away from localities
with deteriorating credit conditions.’

Third, law mandates savings banks to serve only their respec-
tive local customers and thus operate in precisely and narrowly
defined geographic regions, following a version of narrow bank-
ing. This creates an ideal experimental setting in which we can
estimate—in a classic difference-in-differences set-up—the employ-
ment and wage adjustment by firms attached to affected banks rel-
ative to the employment and wage adjustment by similar firms at-
tached to non-affected banks.

We find that firms with a credit relationship with at least one
affected bank experience a significant decline in employment and
average labor compensation after the start of the financial crisis.
Relative to firms attached to non-affected banks, firms with credit
relationships with affected banks reduce employment by up to
1.5% and average wages for the retained employees by up to 1.8%.
We find evidence that the employment effect increases and the
wage effect decreases with firm size, suggesting that small firms
face higher firing costs—potentially because they have stronger re-
lationships with their workers—so that their adjustment in re-
sponse to impaired external finance is primarily on the labor com-
pensation margin. We also find that both effects are stronger in
industries in which firms have high external financing needs for
technological reasons such as project scale, gestation period, the
ratio of hard vs. soft information, the ratio of tangible vs. intangible
assets. Finally, the employment effect of impaired financing access
is not more long-lasting than the wage effect, with both employ-
ment and wages back to pre-shock levels on the third year after
the shock.

Our empirical design takes advantage of shocks to external fi-
nancing that are reliably orthogonal to local investment opportuni-
ties. Nevertheless, our difference-in-differences strategy might still
be subject to a number of concerns. First, our estimates could be
driven by shocks to labor demand that are unrelated to the supply
of credit, e.g., agency cost problems at firms becoming more severe
for firms borrowing from affected banks. To that end, we employ
a rich set of time-varying firm-level balance sheet characteristics
and firm fixed effects. We show that the effect of impaired access
to finance on employment and compensation is also observed for
firms with no access to foreign markets, alleviating concerns that
the reported empirical patterns are generated by a disproportion-
ate dependence on credit granted by affected banks of firms whose
exports were hit by the decline in global demand.

Second, there could be a non-random assignment of firms to
banks. It is important to note that the nature of the German bank-
ing market makes it highly unlikely that firms that anticipate a
future need to reduce employment and wages, choose to be as-
sociated with a bank that later becomes affected. Our results sur-
vive specifications with region-specific trends that allow us to iden-
tify the effect off cross-firm within-region variation at a particular

1 Migration effects are potentially large; for example, Coen-Pirani (2010) reports
a combined outflow and inflow of population of 16 percent for the average U.S.
state between 1995 and 2000. Migration flows in Germany are economically large,
too, with Wirth (2013) reporting an average annual net migration level of 1.3 per-
cent between German states, and 3.2% between counties within the same state.
Dustmann (2003) and Boustan et al. (2012),(2010) provide evidence on migration
in response to current or anticipated negative income shocks. Brown and Matsa
(2016) show that a firm-specific financial shock leads to a decline in job applica-
tions at that firm. In an early seminal paper, Katz and Murphy (1992) demonstrate
the importance of observing both employment and wage data in order to deter-
mine the relative contribution of labor demand and labor supply to changes in the
college wage premium.

point in time. This strategy makes sure that we are not comparing
affected firms in one region with unaffected firms in another re-
gion, but rather affected and unaffected firms within the same re-
gion, alleviating concerns that the effects are driven by unobserv-
able changes in labor regulation that may vary across regions.

The question of how impaired access to capital affects labor de-
mand is highly important. There is evidence for the negative ef-
fect of credit constraints on capital (Love, 2003), R&D investments
(Brown et al., 2009), and on-the-job training (Popov, 2014), how-
ever, evidence on the effect of access to finance on firms’ em-
ployment is scarce. Second, unemployment spells can have signif-
icant negative effect on workers’ employability. Job-specific skills
deplete quickly in an environment of continuous adoption of new
technologies, and this process can turn cyclical unemployment into
permanently high structural one (Ljungqvist and Sargent, 1998).
Third, by potentially inducing higher unemployment, tighter credit
can have important negative social consequences, such as an in-
crease in income inequality and crime (Raphael and Winter-Ebmer,
2001; Garmaise and Moskowitz, 2006).

Our paper is closely related to studies on the effect of finan-
cial market imperfections on employment. Some studies rely—in
the spirit of Gertler and Gilchrist (1994)—on indirect measures of
credit constraints such as firm size or debt to identify the effect
of monetary policy and the business cycle on employment (e.g.,
Sharpe, 1994; Nickell and Nicolitsas, 1999). Lichtenberg and Siegel
(1990) provide evidence that a leveraged buyout is followed by
a reduction in employment and wages. Hanka (1998) shows that
highly levered firms reduce employment more often and pay lower
wages. Falato and Liang (2016) show that loan covenant violations
are followed by simultaneous cuts in employment and wages.

Recent studies have attempted to gauge the effect of shocks to
external finance on employment using more direct measures. For
example, Benmelech et al. (2011) find that following the large de-
cline in real estate values in Japan, unemployment increased by
about 1% in U.S. metropolitan state areas dominated by Japanese-
affiliates banks. Greenstone and Mas (2012) show that the pre-
dicted decline in small business lending at the regional US level
maps into lower rates of new business formation and higher un-
employment. Boeri et al. (2012) shows that more leveraged sec-
tors exhibit higher employment-to-output elasticities during bank-
ing crises. Pagano and Pica (2012) show that during banking crises,
employment grows less in industries more dependent on external
finance. There are several studies that have used micro data to es-
timate the response of employment to credit constraints. Campello
et al. show that firms with credit constraints plan to cut invest-
ment and employment more than unconstrained firms. Chodorow-
Reich (2014) uses syndicated loan data to show that small firms
that before the crisis were borrowing from banks that subse-
quently became impaired, reduced employment more than small
firms associated with healthier banks. Acharya et al. (2014) find
that large firms with higher exposure to syndicated lending by
European periphery banks experienced lower growth of employ-
ment, sales, and capital expenditures. Bentolila et al. (2013) show
that Spanish firms with credit relationships with weak banks had
substantially lower employment levels than firms borrowing from
non-affected banks. Duygan-Bump et al. (2015) find that during re-
cessions, workers in small firms are more likely to become unem-
ployed in industries with high external financial needs.

Our paper extends upon these studies in a number of impor-
tant ways. Most importantly, we look at the wage aspect in ad-
dition to the employment effect. This is crucial because a reduc-
tion in employment can take place even if labor demand does not
change, as long as there is an inward shift in labor supply in re-
sponse to credit shocks. Observing a reduction in employment and
in wages is therefore necessary to identify an inward shift in labor
demand. Moreover, the negative welfare implications of impaired
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