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The Great Depression (1929-1939)
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How Great Depression Started…
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30% Drop in GDP
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Turned into Global Crisis
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Figure 3: Percent change in per capita GDP since last peak for select countries, 1930–1935. Countries 

are sorted by percent change in per capita GDP within each year. Callouts for countries each year with 

more than a 30% change in per capita GDP are from left to right: 1932, Mexico, Singapore; 1933: USA, 

Canada, and Cuba. GDP data are adjusted for differences in the cost of living between countries and 

for  inflation. They  are measured  in  constant  2011  international  dollars. Data were  drawn  from  the 

Maddison Project Database, version 2020. 

The fact that the Great Depression was so significant, through its major impact on so many economies 

around  the world and on  the welfare of  so many people,  has of  course been  reflected  in  economic 

research  in many ways. The quest  to understand  the Great Depression –  its  roots,  its depth, and  its 

duration – has generated major new insights into how economies work. In particular, we have learned 

about  a  number  of weaknesses  in market  economies  and  how  to  handle  them with  regulation  and 

economic policy; Keynesian macroeconomics grew out of these insights.8  

 

Economic historians paid less attention to the role of banks and imperfectly functioning credit markets 

during the Great Depression. Banking panics erupted in 1930 and kept occurring at a historically high 

                                                      
8 Keynes (1936) argued that recessions were primarily due to drops in aggregate demand, moving economic output 
below the production capacity of the economy. According to this view, governments should counter recessions 
through an expansionary fiscal policy that boosts aggregate demand.  



…But Spurred Macroeconomics Research

■ The quest to understand the Great Depression spurred macroeconomics research 
• to understand its roots, its depth, and its duration 

■ Keynseain macroeconomics grew out of the Great Depression 
• Keynes (1936): “drops in aggregate demand” cause recessions 

■ Friedman-Schwaltz (1963): monetary policy “mistake” caused the Great Depression 

■ But what was so special about the Great Depression?
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Number of Bank Failures

■ Nearly half of banks failed

8
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Policymakers understood that a temporary suspension of bank operations – suspension of convertibility 

of the bank’s deposits, during which depositors would keep their claims but not be able to withdraw 

funds – could remedy the situation, but temporary suspensions were not implemented systematically 

and efficiently until the 20th century. The need to find effective policies that could address bank runs 

and the threat of systemic banking panics was never more pressing than during the Great Depression.7 

 

Figure 1: Bank failures 1865–2018, as reported by the Federal Deposit Insurance Corporation. Data 

from 1865–1932 are drawn from the Annual Report for the Federal Deposit Insurance Corporation for 

the Year Ending December 31, 1934, Tables 37–40, pp. 92–95. Data for 1934–2018 are drawn from 

FDICs BankFind Suite: Bank Failures & Assistance Data. 

The Great Depression is by far the deepest and longest recession since systematic data on economic 

variables such as Gross Domestic Product (GDP) became available. It began with a stock market crash 

in the U.S. in 1929 – within a few years the market lost about 90% of its value – and lasted for a long 

time (10 years in the U.S.). The Great Depression spread rapidly around the world, in the form of stock 

market crashes, large decreases in international trade, and a dramatic contraction of economic activity.  

                                                      
7  While  this  historical  background  focuses  on  the  U.S.,  systemic  banking  crises  were  far  from  just  a  U.S. 
phenomenon. Reinhart and Rogoff (2009) document 54 banking crises in other countries than the U.S. over the 
period 1800-1930; in total, they identify 268 such crises across the world between 1800 and 2008. 



What Do Banks Do?
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Cause or Consequence?

■ Two views on bank failures: 
1. Bank failures are a consequence of the Great Depression 
2. Bank failures are the cause of the Great Depression  

■ The first view was dominant after the Great Depression 

■ In his 1983 paper, Bernanke brought a new perspective and argued for 2 
• His argument was based on time-series regression 
• At most suggestive given the current empirical standards

10



Bernanke (1983)
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The Great Recession (2007-2009)
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Sub-Prime Loans
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want to buy a house 

■ Too risky to lend



Securitization

■ Financial innovation in 2000s seemed to allow banks to offload risks 

■ A typical example is collateralized debt obligations (CDOs) 

■ Two steps: 
1. Pool underlying securities (mortgages, corporate loans, etc) 
2. Sell claims to parts of the cash flows on the pool (“trenches”) 

■ Example: 
• Consider loans with a promise to pay $100 without default but $0 when default  
• Construct equally weighted portfolios of many such bonds 
• Cut into “trenches” by seniority

14



Structure of CDO
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$70 $85 $100

Super senior trenches: 
pays in full unless over 

30% default

Senior trenches: 
pays in full unless 
over 15% default

Equity trenches: 
pays in full if no 

one default



“Originate and Distribute”

■ CDO created a seemingly “safe asset” though none of the loans is safe 
• Historical mortgage default rates were low 
• Past downturns in housing prices were primarily regional phenomena 

■ Credit rating agencies rated “super senior trenches” as AAA 

■ Banks hold “super senior trenches” and sell the remainings to hedge funds 

■ Happy ending?

16



House Price Started to Decline…
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Mortgage Default Rates Spiked Up
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Mortgage Credit Default Swap Indices  

19

declines, the cost of insuring a basket of mortgages of a certain rating against
default increases. On May 4, 2007, UBS shut down its internal hedge fund, Dillon
Read, after suffering about $125 million of subprime-related losses. Later that
month, Moody’s put 62 tranches across 21 U.S. subprime deals on “downgrade
review,” indicating that it was likely these tranches would be downgraded in the
near future. This review led to a deterioration of the prices of mortgage-related
products.

Rating downgrades of other tranches by Moody’s, Standard & Poor’s, and Fitch
unnerved the credit markets in June and July 2007. In mid-June, two hedge funds
run by Bear Stearns had trouble meeting margin calls, leading Bear Stearns to
inject $3.2 billion in order to protect its reputation. Then a major U.S. home loan
lender, Countrywide Financial Corp., announced an earnings drop on July 24. And
on July 26, an index from the National Association of Home Builders revealed that
new home sales had declined 6.6 percent year-on-year, and the largest U.S. home-

Figure 1
Decline in Mortgage Credit Default Swap ABX Indices
(the ABX 7-1 series initiated in January 1, 2007)
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Source: LehmanLive.
Note: Each ABX index is based on a basket of 20 credit default swaps referencing asset-backed securities
containing subprime mortgages of different ratings. An investor seeking to insure against the default of
the underlying securities pays a periodic fee (spread) which—at initiation of the series—is set to
guarantee an index price of 100. This is the reason why the ABX 7-1 series, initiated in January 2007,
starts at a price of 100. In addition, when purchasing the default insurance after initiation, the
protection buyer has to pay an upfront fee of (100 – ABX price). As the price of the ABX drops, the
upfront fee rises and previous sellers of credit default swaps suffer losses.

Markus K. Brunnermeier 83



Then Banks Failed
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History Repeats Itself
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Does the health of banks on Wall Street 
affect economic outcomes on Main Street? 

— Firm-level Evidene (Chodorow-Reich, 2014)

22



Revisit Bernanke (1983)
■ Bernanke (1983) ran 

•  can be hardly interpreted as the causal effect of bank health on  
• Many factors affect both bank health and , i.e.,  

■ Chodorow-Reich (2014) revisits Bernanke (1983) with micro data 
 

• : outcome at firm  
• : health of banks that firm  had a relationship with 
• No use of time-series variation 
• In the context of 2008-09 crisis

β Y
Y 𝔼[(Bank Health)t × ϵt] ≠ 0

Yi i
(Bank Health)i i

23

ΔYt = α + β × Δ(Bank Health)t + γ′ Xt + ϵt

ΔYi = β × Δ(Bank Health)i + γ′ Xi + ϵi



Key Idea

■ Firm 1 & 2 had pre-existing relationship with Credit Suisse & U.S. Bankcorp, respectively 

■ Credit Suisse suffered large losses from MBS, while U.S. Bankcorp didn’t 

■ Ask: How did firm 1 perform during 2008-09 relative to firm 2? 

■ Identifying assumption: firm 1 and 2 behaved similarly without Credit-Suisse suffering 
… conditional on controls

24

Firm 1 Firm 2



Empirical Implementation

■ Syndicated loan market (  of commercial and industrial lending in the US) 

■ Lender-borrower relationship data from Dealscan database 

■ Firm-level employment data from BLS LBD 

■ Bank health is measured as the total lending to firms other than 

≥ 50 %

i

25

ΔYi = β × Δ(Bank Health)i + γ′ Xi + ϵi



Lender’s Health   Less Loan↓ ⇒

■ One std. reduction in lender’s health  
 2 p.p. reduction in the probability of accessing a new loan (20% reduction)→

26

in Section IV.D; and Zi,s is an error term. The estimation uses the
full Dealscan sample (i.e., including firms not matched to the
LDB) and is done via probit. The table reports the marginal coef-
ficients scaled by 100 and after normalizing ! ~Li, s to have unit
variance; hence the coefficient on ! ~Li, s has the interpretation of
the percentage point increase in the likelihood of a positive loan
market outcome from having a relationship with a bank 1 stand-
ard deviation above the mean. The variance-covariance matrix of
Zi,s allows for arbitrary correlation among borrowers with the
same lead arranger.

TABLE VI

THE EFFECT OF BANK HEALTH ON THE LIKELIHOOD OF OBTAINING A LOAN

(1) (2) (3) (4) (5) (6)
Firm obtains a new loan or positive modification

Probit ! ~Li, s instrumented using

Lehman
exposure

ABX
exposure

Bank
statement

items All

Explanatory variables
%! loans to other firms (! ~Li, s) 2.19** 2.00** 3.65** 2.33* 2.28** 2.32**

(0.79) (0.53) (1.28) (1.12) (0.64) (0.63)
2-digit SIC, state, loan year FE No Yes Yes Yes Yes Yes
Bond access/public/private FE No Yes Yes Yes Yes Yes
Additional Dealscan controls No Yes Yes Yes Yes Yes
First stage F-statistic 14.0 8.2 18.2 19.8
J-statistic p-value . . . 0.206
E[borrow] 0.134 0.134 0.134 0.134 0.134 0.134
E½ dborrow:! ~Lp90 "! ~Lp10 # 0.052 0.048 0.087 0.055 0.054 0.055
Lead lender 1 clusters 43 43 43 40 43 40
Lead lender 2 clusters 43 43 43 40 43 40
Observations 4,391 4,391 4,391 4,354 4,391 4,354

Notes. The dependent variable is an indicator for whether the borrower signed a new loan or received
a favorable modification to an existing loan between October 2008 and June 2009. The variable ! ~Li, s

equals the change in the annualized number of loans made by the bank between the periods October 2005
to June 2007 and October 2008 to June 2009, and has been normalized to have unit variance. The variable
Lehman cosyndication exposure equals the fraction of the bank’s syndication portfolio where Lehman
Brothers had a lead role in the loan deal. The variable ABX exposure equals the loading of the bank’s
stock return on the ABX AAA 2006-H1 index between October 2007 and December 2007. The balance
sheet and income statement items include the ratio of deposits to assets at the end of 2007, the ratio of
trading revenue over 2007–8 to assets, the ratio of net real estate charge-offs over 2007–8 to assets, and
an indicator for reporting real estate charge-offs. The last column includes all of the instruments. For each
firm, the bank-level measures are averaged over the members of the firm’s last precrisis loan syndicate,
with weights given according to each bank’s role. In columns (1) and (2) estimation is via probit, and the
table reports marginal coefficients. In columns (3)–(6) ! ~Li, s is instrumented using the variable indicated
in the column heading and estimation is via two-stage least squares. Borrower-level covariates are as of
the last precrisis loan taken by each borrower. Additional Dealscan controls: multiple lead lenders indi-
cator, loan due during crisis indicator, credit line indicator, log sales at close, all in drawn spread, credit
line * all in drawn. Standard errors in parentheses and two-way clustered on the lead lenders in the
borrower’s last precrisis loan syndicate. +, *, and ** indicate significance at the 0.1, 0.05, and 0.01 levels,
respectively.

QUARTERLY JOURNAL OF ECONOMICS32
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Lender’s Health   Lower Employment↓ ⇒

■ One std. reduction in lender’s health 1.2 p.p. reduction in the employment growth→
27

decline in the sample equaled 9.2%, and employment in the total
nonfarm private sector declined 5.7% over the period.46

TABLE IX

THE EFFECT OF LENDER CREDIT SUPPLY ON EMPLOYMENT

(1) (2) (3) (4) (5) (6)
Employment growth rate 2008:3–2009:3

OLS ! ~Li, s instrumented using

Lehman
exposure

ABX
exposure

Bank
statement

items All

Explanatory variables
%! loans to other firms (! ~Li, s) 1.17* 1.67** 2.49* 3.17* 2.13* 2.38**

(0.58) (0.61) (1.00) (1.35) (0.88) (0.77)
Lagged employment growth 0.0033 0.0039 0.0045 0.0036 0.0039

(0.019) (0.019) (0.019) (0.019) (0.019)
Emp. change in firm’s county 0.89* 0.85+ 0.86+ 0.87+ 0.89+

(0.43) (0.46) (0.48) (0.45) (0.46)
2-digit SIC, state, loan year FE No Yes Yes Yes Yes Yes
Firm size bin FE No Yes Yes Yes Yes Yes
Firm age bin FE No Yes Yes Yes Yes Yes
Bond access/public/private FE No Yes Yes Yes Yes Yes
Additional Dealscan controls No Yes Yes Yes Yes Yes
First-stage F-statistic 15.5 8.5 18.5 23.1
J-statistic p-value . . . 0.190
E½gy

j " #0.092 #0.092 #0.092 #0.093 #0.092 #0.093
E½ĝy

j :! ~Lp90 #! ~Lp10 " 0.027 0.039 0.058 0.074 0.050 0.055
Lead lender 1 clusters 43 43 43 40 43 40
Lead lender 2 clusters 43 43 43 40 43 40
Observations 2,040 2,040 2,040 2,015 2,040 2,015

Notes. The dependent variable is the symmetric growth rate gy
j of employment. The variable ! ~Li, s

equals the change in the annualized number of loans made by the bank between the periods October 2005
to June 2007 and October 2008 to June 2009 and has been normalized to have unit variance. The variable
Lehman co-syndication exposure equals the fraction of the bank’s syndication portfolio where Lehman
Brothers had a lead role in the loan deal. The variable ABX exposure equals the loading of the bank’s
stock return on the ABX AAA 2006-H1 index between October 2007 and December 2007. The balance
sheet and income statement items include the ratio of deposits to assets at the end of 2007, the ratio of
trading revenue over 2007–8 to assets, the ratio of net real estate charge-offs over 2007–8 to assets, and
an indicator for report real estate charge-offs. For each firm, the bank-level measures are averaged over
the members of the firm’s last precrisis loan syndicate, with weights given according to each bank’s role.
In columns (1) and (2) estimation is via OLS. In columns (3)–(6) ! ~Li, s is instrumented using the variable
indicated in the column heading. Borrower-level covariates are as of the last precrisis loan taken by each
borrower. Firms divided into size bin classes of 1–250, 250–999, and 1,000+, and age bins for birth in the
2000s, 1990s, or earlier. Additional Dealscan controls: multiple lead lenders indicator, loan due during
crisis indicator, credit line indicator, log sales at close, all in drawn spread, credit line * all in drawn.
Standard errors in parentheses and two-way clustered on the lead lenders in the borrower’s last precrisis
loan syndicate. +, *, and ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.

46. The Online Appendix provides an alternative means of assessing economic
significance by reporting second-stage coefficients from two-stage least squares
regressions, where the first stage consists of the extensive margin loan market
outcome regressed on one of the lender health measures listed in the header to
Table IX, and the second stage the change in employment regressed on the fitted

EMPLOYMENT EFFECTS OF CREDIT MARKET DISRUPTIONS 41
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Larger Effect on Small Firms without Bond Market Access 

28

firms during the post-Lehman banking crisis period. Figure III
shows quarterly employment changes during the recession and
recovery by firm size class, using the published tabulations of the
LDB (the Business Employment Dynamics).48 Prior to the

TABLE X

THE EFFECT OF LENDER CREDIT SUPPLY ON EMPLOYMENT WITH HETEROGENEOUS

TREATMENT EFFECTS

(1) (2) (3)
Employment growth rate 2008:3–2009:3

Explanatory variables
! ~Li, s * Large 0.54

(0.97)
! ~Li, s * Medium 1.84+

(0.97)
! ~Li, s * Small 2.16**

(0.79)
! ~Li, s * Bond market access 1.04

(1.00)
! ~Li, s * No access 2.01**

(0.60)
! ~Li, s * Bond access & large 0.23

(1.15)
! ~Li, s * Bond access & small/medium 1.47

(1.06)
! ~Li, s * No access & large 0.79

(1.21)
! ~Li, s * No access & small/medium 2.26**

(0.58)
Lagged employment growth Yes Yes Yes
Emp. change in firm’s county Yes Yes Yes
2-digit SIC, state, loan year FE Yes Yes Yes
Firm size and age bin FE Yes Yes Yes
Bond access/public/private FE Yes Yes Yes
Additional Dealscan controls Yes Yes Yes
Observations (Access & large) 483 483 483
Observations (Access & small/medium) 434 434 434
Observations (No access & large) 315 315 315
Observations (No access & small/medium) 808 808 808
Observations 2,040 2,040 2,040

Notes. The dependent variable is the symmetric growth rate gy
j of employment. The variable ! ~Li, s

equals the change in the annualized number of loans made by the bank between the periods October 2005
to June 2007 and October 2008 to June 2009, and has been normalized to have unit variance. Firms
divided into size bin classes of 1–250, 250–999, and 1,000+, and age bins for birth in the 2000s, 1990s, or
earlier. Bond market access is equal to 1 if the firm has any bonds listed in the Mergent FISD database or
if the firm has a credit rating. Additional Dealscan controls: multiple lead lenders indicator, loan due
during crisis indicator, credit line indicator, log sales at close, all in drawn spread, credit line * all in
drawn. Standard errors in parentheses and two-way clustered on the lead lenders in the borrower’s last
precrisis loan syndicate. +, *, and ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.

48. The employment changes in Figure III and discussed in this paragraph use
a dynamic sizing methodology. This means that a firm that begins the quarter with
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Placebo: No Pre-trend
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predict a positive coefficient of 2008–9 lending on 2001–2 employ-
ment. Instead, the point estimates in four of the five columns of the
bottom panel are negative, and none are statistically significant.

Firms attached to worse lenders and that had worse employ-
ment outcomes during 2008–9 do not appear different from other
firms during precrisis periods.

TABLE XII

THE EFFECT OF LENDER CREDIT SUPPLY ON EMPLOYMENT IN TWO PLACEBO PERIODS

(1) (2) (3) (4) (5)
Employment growth rate

OLS ! ~Li, s instrumented using

Lehman
exposure

ABX
exposure

Bank
statement

items All

Panel A: 2005:2–2007:2

Explanatory variables
%! loans to other firms (! ~Li, s) !0.19 !0.67 !1.57 1.63 0.92

(0.74) (1.63) (1.72) (1.24) (1.15)
Lagged employment growth 0.028+ 0.027+ 0.028+ 0.028+ 0.028+

(0.014) (0.014) (0.014) (0.015) (0.015)
Emp. change in firm’s county 0.80 0.80 0.78 0.79 0.77

(0.49) (0.49) (0.50) (0.48) (0.49)
First-stage F-statistic 15.6 8.8 18.9 23.8
Observations 1,879 1,879 1,854 1,879 1,854

Panel B: 2001:3–2002:3

Explanatory variables
%! loans to other firms (! ~Li, s) !0.80 !0.74 1.30 !0.93 !0.72

(0.59) (1.44) (1.89) (0.93) (0.85)
Lagged employment growth 0.024 0.024 0.024 0.024 0.024

(0.020) (0.020) (0.020) (0.020) (0.020)
Emp. change in firm’s county 1.53** 1.53** 1.62** 1.53** 1.59**

(0.51) (0.50) (0.51) (0.51) (0.50)
First-stage F-statistic 16.5 7.7 17.8 26.3
Observations 1,675 1,675 1,653 1,675 1,653

2-digit SIC, state, loan year FE Yes Yes Yes Yes Yes
Firm size and age bin FE Yes Yes Yes Yes Yes
Bond access/public/private FE Yes Yes Yes Yes Yes
Additional Dealscan controls Yes Yes Yes Yes Yes

Notes. The dependent variable is the symmetric growth rate gy
j of employment. All right-hand-side

variables exactly equal those used to produce columns (2)–(6) of Table IX, except the lagged employment
growth rate, which instead uses the period from 3.25 to 1.25 years prior to the beginning of the placebo
period, and the county employment change, which is contemporaneous to the placebo period. Standard
errors in parentheses and two-way clustered on the lead lenders in the borrower’s last precrisis loan
syndicate. +, *, and ** indicate significance at the 0.1, 0.05, and 0.01 levels, respectively.
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Firm Level Evidence

■ One standard deviation reduction in the health of the main bank leads to… 
1. 2 p.p. reduction in the probability of accessing a new loan (20% reduction) 
2. 1.2 p.p. reduction in the employment growth 

■ Credible evidence that bank health does matter at the firm level

30



Does the health of banks on Wall Street 
affect economic outcomes on Main Street? 

— County-level Evidence (Huber, 2018)

31



Big Picture Idea

■ Huber (2018):  
How did a region more exposed to  perform relative to those less? 

■ county-level regression 
 

• : average lender’s health for firms with head office in county  

■  not only captures direct effects but also the within-county indirect effects

Δ(Bank Health)

(Bank Health)c c

β

32

ΔYc = β × Δ(Bank Health)c + γ′ Xc + ϵc



Big Bank Nearly Failed in Germany 08-09

■ Commerzbank suffered large losses on its international trading book during 08-09 

■ Losses unrelated to domestic loans in Germany but had to cut loan supply 

■ How did Commerzbank’s bank health transmit to the German economy? 

■ Compare regions with lots of pre-existing relationships to those with few
33
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 likelihood of institutional failures. Commerzbank head Martin Blessing later admit-
ted that his bank had reduced its exposure to asset-backed securities too late and had 
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Figure 1. The Lending Stock of German Banks

Notes: This figure plots the ln lending stock to German non-financial customers, relative to the year 2004, in 
2010 billions of euros. The data for Commerzbank include lending by branches of Commerzbank and Dresdner 
Bank. I sum their lending stock for the years before the 2009 take-over, using data from the annual reports. For 
all other banks, I use aggregated data from the Deutsche Bundesbank on German banks and subtract lending 
by Commerzbank. For all other commercial banks, I subtract lending by Commerzbank, the savings banks, the 
Landesbanken, and the cooperative banks.

Figure 2. Commerzbank’s Equity Capital, Write-Downs, and Profits

Notes: The left panel shows Commerzbank’s profits and write-downs and equity capital. Write-downs arise from 
changes in revaluation reserves, cash flow hedges, and currency reserves. Panel B shows the composition of 
Commerzbank’s profits. Interest income is interest received from loans and securities minus interest paid on depos-
its. Trading and investment income is the sum of net trading income, net income on hedge accounting, and net 
investment income. Pre-tax profit is interest income plus trading and investment income minus costs. The values are 
in year 2010 billions of euros. I aggregate the positions of Commerzbank and Dresdner Bank for the years before 
the 2009 take-over. The data are from the annual bank reports.



Dependence on Commerzbank
■ Firm  in county ’s dependence on Commerzbank in 2006: 

 

■ County ’s dependence on Commerzbank:

f c

c
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matched firms in the panel, 48,101 in the employment cross section, and 1,032 in 
the survey. I construct a variable to measure a firm’s dependence on Commerzbank 
in 2006, called  CB de p fc    for firm  f  in county  c . It equals the fraction of the firm’s 
relationship banks that were Commerzbank branches out of the firm’s total number 
of relationship banks:

(1) CB de p fc   =   number of relationship banks that are Commerzbank branche s fc        _____________________________________________________     total number of relationship bank s fc    .

I additionally construct a county panel dataset from 2000 to 2012. It contains data 
on GDP, employment, and migration from the German Statistical Federal Office. 
A variable called county Commerzbank dependence (   ‾ CB dep   c      for county  c ) mea-
sures the average value of firm Commerzbank dependence for firms with their head 
office in the county, using all 112,344 firms in the dataset of relationship banks. 
For each firm, I additionally construct a variable    ‾ CB dep   fc      that measures the aver-
age Commerzbank dependence of all the other firms in the county, from the point 
of view of an individual firm (leave-out mean). I calculate the distance measures 
for the IV specifications using the average geodesic distance between firms in the 
county and the location of the former Commerzbank head offices.

The household panel I analyze is the nationally representative German Socio-
Economic Panel (GSOEP). In 2002, 2007, and 2012, individuals reported the value 
of their outstanding debt. Every year they also reported a binary variable for whether 
they had any outstanding debt.

In some specifications in the paper, the outcome variable is the symmetric growth 
rate, a second-order approximation to the ln growth rate. This measure is bounded 
in the interval [−2, 2]. It has become standard in the establishment-level literature 
because it naturally accommodates zeros in the outcome variable, for example due 
to zero household debt or firm exit (Davis, Haltiwanger, and Schuh 1998).4

Table 1 summarizes the firm panel. Firms have an average of three relationship 
banks. German firms traditionally form close and durable ties to their relationship 
banks. Dwenger, Fossen, and Simmler (2015) report that only 1.7 percent of firms 
find a new relationship bank per year. There is no information in my data on what ser-
vices exactly a firm receives from a particular bank. In a separate survey, Elsas (2005) 
finds that relationship banks mostly finance bank loans, both long- and  short-term, 
and provide payment transactions. A histogram of firm Commerzbank dependence 
is in panel A of Figure 3. Just under one-half of firms have a Commerzbank branch 
among their relationship banks. The average value of firm Commerzbank depen-
dence is 0.16.

To test whether firms borrowing from Commerzbank differ from other firms, I 
regress firm Commerzbank dependence on observables from the year 2006 using the 
firm panel. There is no evidence for an economically significant correlation between 
Commerzbank dependence and any of the firm characteristics, controlling for county 

4 The formal definition of the symmetric growth of  y  between t − 1 and t is   g   y  = 2 ·    ( y t   −  y t−1  )  ______  ( y t   +  y t−1  )    . The firm panel 
contains some insolvencies, but no cases of zero employment, because the German insolvency process takes long. 
The employment cross section contains some cases of zero employment in 2012, because it includes more small 
firms, which have faster insolvency processes. 

CB depc ≡ 1
F ∑f (CB depfc)
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and industry. An analysis of firm summary statistics by bins of Commerzbank 
dependence is in online Appendix A.

In general, my firm datasets underweight small firms and the service sector rela-
tive to the population. In the population, 98 percent of firms have under 50 employ-
ees and 60 percent are in the service sector (as defined by the Statistical Federal 
Office). In the employment cross section, 72 percent of firms have fewer than 
50 employees and 53 percent are in the service sector. The selection into the firm 
panel requires that Dafne reports balance sheet variables for every year. This leaves, 
on average, larger firms (15 percent under 50 employees) and fewer in the service 
sector (48 percent) in the firm panel. Importantly, the results in the two datasets turn 
out to be similar and there is no heterogeneity in the effects by firm size or sector.

County summary statistics are in Table 2. The mean population of a county in 
2000 was 203,280 and mean county Commerzbank dependence is 0.12. There is 

Table 1—Summary Statistics for the Firm Panel

Mean SD p5 p50 p95

Firm CB dep 0.16 0.23 0 0 0.5
Number of relationship banks 3.00 1.54 1 3 6
Employment 913.71 11,592.54 19 132 2,030
Wage 32.04 47.15 15.51 29.46 46.37
Capital 57,711.61 544,582.57 225.75 5,467.81 196,539.06
Liabilities 152,628.46 3,657,557.10 1,552.79 8,848.93 213,144.20
Export share 11.02 21.31 0 0 64
Import share 5.24 16.73 0 0 40
Age 47.60 45.90 13.00 31.00 126.00
Bank debt/liabilities 0.48 0.26 0.05 0.49 0.90
Liabilities/assets 0.66 0.21 0.26 0.68 0.98

Firms 2,011

Notes: The data are from the firm panel for the year 2006. Monetary values are in year 2000 thousands of euros. 
Capital is the book value of fixed tangible assets. The wage is the total wage bill divided by the number of employ-
ees. The export share is the percentage of exports out of total revenue, and the import share is the percentage of 
imports out of total costs.
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Figure 3. Firm and County Commerzbank Dependence

Note: The figure shows histograms of firm Commerzbank dependence for the 2,011 firms in the firm panel (panel A) 
and of county Commerzbank dependence for the 385 counties in the dataset (panel B).



GDP

■ A standard deviation increase in   1% lower GDPCB dep ⇒
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The specification in column 4 estimates that a standard deviation increase in 
Commerzbank dependence lowered county employment by an average of 0.83 per-
cent, conditional on the main controls.7 Following Blanchard and Katz (1992), I 
investigate whether the effects can be explained by migration across counties in 
column 5. The outcome is county net migration divided by 2006 employment. The 
coefficient is insignificant and small, implying there was no migratory response. 
Mertens and Haas (2006) similarly report no association between county unemploy-
ment rates and migration in Germany.

C. County IV Results

I use the distance instrument to test whether there is any evidence for bias in 
the OLS estimates. Panel B of Figure 5 plots the growth rate of GDP from 2007 to 

7 Burda and Hunt (2011) show that the German government’s well-known short-time work scheme did not have 
a strong effect on the labor market. Firms could only claim subsidies for a maximum of two years. The level of 
short-time workers was back down to its pre-crisis value in 2011, suggesting if anything only a transitory impact (Fujita and Gartner 2014). 

Table 8—County Outcomes and Commerzbank Dependence (OLS)
Outcome: GDP GDP GDP Empl. Net migr.

(1) (2) (3) (4) (5)
County CB dep × d −0.132 −0.165 −0.141 −0.138 0.003

(0.063) (0.066) (0.077) (0.042) (0.006)
Observations 5,005 5,005 5,005 5,005 1,925
R2 0.301 0.341 0.350 0.494 0.592
Number of counties 385 385 385 385 385
County fixed effects Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes
Former GDR fixed effects × d No Yes Yes Yes Yes
Industry shares × d No Yes Yes Yes Yes
Export and import shares × d No Yes Yes Yes Yes
Landesbank in crisis × d No Yes Yes Yes Yes
Population × d No No Yes No No
Population density × d No No Yes No No
GDP per capita × d No No Yes No No
Debt index × d No No Yes No No
Estimator OLS OLS OLS OLS OLS

Notes: This table reports estimates from county OLS panel regressions of county outcomes on Commerzbank 
dependence (CB dep) interacted with d, a dummy for the years following the lending cut, 2009 to 2012. The out-
come in columns 1 to 3 is ln GDP, in column 4 ln employment, and in column 5 net migration (immigration − 
out-migration) normalized by 2006 employment. The industry shares are 17 variables, giving the fraction of firms 
in each of the 17 industries in 2006 (agriculture, mining, manufacturing, utilities, recycling, construction, retail 
trade and vehicle repairs, transportation and storage, hospitality, information, finance, real estate, business ser-
vices, other services, public sector, education, health). The export share is the fraction of exports out of total rev-
enue and the import share is the fraction of imports out of total costs, both averaged across firms in the county for 
2006. Landesbank in crisis is a dummy for whether the county’s Landesbank suffered losses in the financial crisis. 
Population density, total population (ln), and GDP per capita (ln) are from 2000. Debt index is a 2003 measure 
of county household leverage, calculated by credit rating agency Schufa (Privatverschuldungsindex). The regres-
sions are weighted by year 2000 population. Standard errors are clustered at the level of 42 quantiles of the coun-
ty’s industrial production share (GDP share of mining, manufacturing, utilities, recycling, construction). The GDP 
and employment data include the years 2000 to 2012. Migration data for all counties are only available for the years 
2008 to 2012. R2 is the within-county R2.

Δyc = βCB depc + γ′ Xc + ϵc



Direct vs. Indirect Effect

■ Direct effect: A firm fully dependent on Commerzbank cut 3.6 p.p. employment  

■ Would have cut 4.6 p.p. if operating in one standard deviation higher CB depc
36
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VI. Discussion of the Results

With the firm and county estimates in hand, I turn to discussing two aspects of how 
the lending cut affected firms and counties. First, I examine how the direct,  firm-level 
effects translated into county outcomes. Specifically, I test whether there is evidence 
for an indirect effect on all firms in counties with high county Commerzbank depen-
dence, independent of the firms’ individual banking relationships. Second, I show that 
the temporary lending cut had persistent effects on firms and counties.

A. The Indirect Effect

The response of county aggregates depends on two types of firm-level effects. 
The first are the direct effects on firms borrowing from Commerzbank. In addition, 
there may also be indirect effects on all firms in a county. Such indirect effects arise 
through changes in the county’s aggregate economic conditions due to the direct 
responses of firms borrowing from Commerzbank. This section explores whether 
indirect effects played a role in shaping the effect of the lending cut on counties.

I use the employment cross section dataset to estimate equation (4). The larger 
sample size of 48,101 firms enables me to estimate the direct effect  β  and the indi-
rect effect  σ  in the same specification. The outcome is the symmetric growth rate of 
firm employment between 2008 and 2012:

(4)  employment growt h fc   = ζ + β CB dep   fc   + σ  ‾ CB dep   fc     + Γ′ X fc   +  ξ fc  . 
Table 10 presents the results. The main object of interest in this section is the indirect 
effect, that is the coefficient on the average Commerzbank dependence of other firms 
in the county. I include firm control variables in column 1. The point estimate is neg-
ative and statistically significant at the 5 percent level. Adding the county controls in 
column 2 hardly affects the estimate. To illustrate the size of the indirect effect implied 
by the point estimates, consider a firm fully dependent on Commerzbank, operating in 
a county where no other firm had Commerzbank among their relationship banks. This 

Table 10—The Direct and Indirect Effects on Firm Employment 
Growth

(1) (2)
Firm CB dep −0.030 −0.036(0.009) (0.009)
CB dep of other firms in county −0.166 −0.170(0.076) (0.082)
Observations 48,101 48,101
R2 0.012 0.017
Firm controls Yes Yes
County controls No Yes

Notes: This table reports estimates from cross-sectional firm OLS regressions. 
The outcome is the symmetric growth rate of firm employment from 2008 to 
2012. CB dep of other firms in county is the average firm Commerzbank 
dependence of all the other firms in the county. The firm control variables are 
the same as in Table 4, except there are no county fixed effects. The county 
controls and the standard error calculations are the same as in Table 8.
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What Drives Indirect Effect?

■ Indirect effects are particularly large in 
• high-innovation tradable sector (agglomeration matters more!) 
• non-tradable sector (local agg. demand matters more!) 

■ Suggestive that agg. demand and agglomeration important channels
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The two theories predict no indirect effect on producers of tradables with low 
innovation activities. Indeed, the coefficient on these firms in Figure 7 is positive 
and statistically insignificant. In an unreported test, I also find no indirect effect for 
low- and medium-innovation tradables producers located in an industrial cluster, 
unlike for high-innovation firms. Furthermore, I find no heterogeneity in the direct 
effect by county Commerzbank dependence. This implies that potential increases in 
the difficulty of finding new lenders cannot explain the indirect effect.

B. The Persistence of the Effects

Firms dependent on Commerzbank reported restrictive bank loan supply in 2009 
and 2010, but not in any year before or after (Section IIIA). Figure 4 shows that 
employment at firms with Commerzbank among their relationship banks developed 
in parallel to other firms before the lending cut. In 2009 and 2010, firms dependent 
on Commerzbank grew more slowly. Afterward, they remained on a lower, parallel 
trend for two years. Figure 6 illustrates the same pattern for counties. Counties close 
to the postwar head offices, with greater Commerzbank dependence, grew more 
slowly during the years of the lending cut and did not recover afterward.

approximately 3.5 + 0.21 × 39.9 = 11.9 percent. The indirect effect on the average non-tradable firm is 25.9 per-
cent. Twenty-three percent of firms produce tradables. Therefore, the indirect effect reduces non-tradable employ-
ment by 0.23 × 25.9 = 6 percent. Multiplying the elasticity of non-tradable to tradable employment by 3.33, the 
ratio of non-tradable jobs to tradable jobs, gives the figure of 1.7. Further evidence on the local demand channel can 
be found in Bernstein et al. (forthcoming), Charles et al. (2017), and Giroud and Mueller (2017).

−1

−0.5

0

0.5

In
di

re
ct

 e
ffe

ct
 o

n 
fir

m
 e

m
pl

oy
m

en
t g

ro
w

th

Producers of
tradables

Producers of
part-tradables

Producers of
non-tradables

Low High Low Low Medium
innovation

Medium
innovation

Medium
innovation

Figure 7. The Size of the Indirect Effect by Industry Type

Notes: This figure illustrates heterogeneity in the indirect effect by industry type. The plotted point estimates are 
the effect of the Commerzbank dependence of all other firms in the county on the symmetric growth rate of firm 
employment between 2008 and 2012. The estimates are from a single regression that controls for the firm’s direct 
Commerzbank dependence and the other control variables from Table 10. The vertical lines are 90 percent confi-
dence intervals.



Takeaway

■ Bernanke (1983) argued deterioration in bank health causes recessions 

■ At that time, the evidence was at most suggestive 

■ New micro-data and empirical strategies support such a view
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