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This paper shows that financing constraints of small firms were one of the drivers of
unemployment dynamics during the 2007–2009 recession in the United States. Specifi-
cally, workers in small firms were more likely to become unemployed during the 2007–
2009 recession than comparable workers in large firms, but only if they were employed in
industries with high financing needs. We find very similar results for the 1990–1991
recession, but not for the 2001 recession, where only the former was associated with a
reduction in loan supply. The findings support the credit constraints hypothesis and
underscore the role of bank lending in explaining labor market activity.
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1. Introduction

Lending to small businesses in the United States fell dramatically after the onset of the Great Recession. Between the second
quarter of 2008 and the second quarter of 2010, small business loans made by commercial banks declined by over $40 billion.
Although part of this decline in new lending may be due to decreased demand of bank credit by firms, recent evidence
suggests that much of it reflected changes in the supply of credit (Ivashina and Scharfstein, 2010; Huang and Stephens, 2011;
Bassett et al., 2014). Similarly, the responses to the Federal Reserve's Senior Loan Officer Opinion Survey on Bank Lending
Practices indicate that banks significantly tightened credit standards on Commercial and Industrial loans to firms between
2007 and 2009.1

The decline in small business lending has received much attention from policy makers and the media, especially because
of its potential link to the high rate of unemployment. Indeed, more than 90% of all firms in the U.S. have fewer than 99
employees, and they comprised roughly 35% of aggregate paid employment.2 Unlike larger firms, which have broader access
to capital markets, small businesses are highly dependent on bank financing.3 An important implication is that any kind of
disruption in the flow of bank credit may have significant real effects on the labor market.
kov).
idated Reports of Condition and Income, where small business loans are defined as loans with original
enior Loan Officer Opinion Survey on Bank Lending Practices are from Fig. 1 in the October 2011 report.
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This paper investigates the link between small business lending and unemployment during the Great Recession in the
United States. We identify credit supply effects by using industry-level measures of external financial dependence following
the work of Rajan and Zingales (1998). If the reduction in small business lending affects employment, then workers in
smaller firms are more likely to be affected, primarily those working in firms that depend on bank financing. We test our
hypothesis by combining information on workers' firm size and employment status from the Current Population Survey
with firms' financial information from Compustat and the Survey of Small Business Finance. Next, we estimate the
likelihood of becoming unemployed during the recent financial crisis across industrial sectors with different degrees of
external financial dependence, separately for small and large firms.

The analyses indicate that during the Great Recession workers are more likely to become unemployed if they work in
sectors with high external financial dependence. In these sectors the impact of the recession on the likelihood of becoming
unemployed is stronger for workers in smaller firms. By contrast, there are no significant differences in unemployment
propensity between workers of small and large firms in sectors with low external financial dependence. These results are
consistent with a credit supply shock that affected disproportionally more those workers in financially constrained firms
during the recent financial crisis. A back of the envelope calculation suggests that these dynamics explain about 8% of the
rise in the aggregate unemployment rate. The findings are robust to the exclusion of the construction sector and to using
different measures of external financial dependence.

While these results are consistent with a credit supply shock hypothesis, an important potential confounding factor is a
reduction on the demand side. Borrowers may be reluctant to expand their businesses, or may consider down-sizing
because of changes in the demand for their goods and services during the recession. This would lead to a reduction in their
demand for loans and an increase in layoffs of workers. This channel may explain our findings if the reduction in the
demand falls primarily on small, bank-dependent firms. The methodology is specifically designed to address this issue by
dividing firms by external financial dependence at the industry level. If small firms suffer larger declines in demand for their
goods there is no evident reason this should primarily happen in sectors with high external financial dependence.

To provide further support for our interpretation of the findings, the paper repeats the analyses around the 2001
recession and the Savings and Loan (S&L) crisis that led to the 1990–1991 recession. We exploit the fact that the 2001
recession did not originate in banks' balance sheets and was therefore not associated with a reduction in loan supply. The
S&L crisis, on the other hand, did originate in the banking sector similarly to the Great Recession. If credit constraints are
important in explaining transitions to unemployment during a downturn, one should find larger swings in unemployment
for credit-constrained firms in 1990–1991 but not in the 2001 recession.

The findings from the 2001 and 1990–1991 recessions are fully consistent with our hypothesis. The estimates around the
2001 recession show almost identical changes in unemployment among small and large firms in industries with high and
low external financial dependence. However, the estimates for the 1990–1991 recession show very similar patterns to the
estimates from the 2007–2010 analysis, where transition to unemployment is more pronounced among small firms in
industries with high external financial dependence. For the 1990–1991 recessions, the analyses also exploit the regional
variation and focus on New England. The S&L crisis was especially virulent in New England, a region that experienced sharp
declines in real estate prices and whose banks faced large capital declines due to their exposure to real estate (Peek and
Rosengren, 1994). The results from this exercise show a steeper increase in unemployment in New England as banks
responded to their deteriorated financial condition by shrinking their balance sheets and reducing credit availability in a
very similar fashion to the Great Recession.

All of these results are consistent with a credit supply contraction hypothesis and highlight the importance of banks'
financial health for credit availability and their impact on the macroeconomy, along the lines of Bernanke (1983),
Holmstrom and Tirole (1997), and Peek and Rosengren (2000). Our paper also reinforces the conclusions in Gertler and
Gilchrist (1994), who find that growth in sales, inventories, and bank debt of small manufacturing firms is more sensitive to
monetary policy shocks than that of larger firms. Similarly, these findings are consistent with a long list of studies that
document the impact of credit constraints on investment spending, employment, and the fact that during recessions,
industries with higher external financial dependence are hit harder in terms of production growth, value added, capital
formation, and number of establishments.4 Methodologically, our paper differs from these papers in that the current paper
differentiates firms by both size and external financial dependence. Another difference is that we examine changes in
employment focusing on the recent financial crisis as well as the 2001 and 1990–1991 recessions.

This paper's key contribution is to emphasize the channels underlying the important role of finance in real economic
activity, as it shows that small businesses were laying off workers in the current recession due to credit constraints. This
result naturally relates to the literature on the real effects of the credit supply shock during the Great Recession. Duchin et al.
(2010), for example, find that investment declines significantly more for firms with low cash reserves during the crisis.
Similarly, Almeida et al. (2012) find that firms vulnerable to refinancing at the peak of the financial crisis reduce investment
spending and bypass attractive investment opportunities. A study of 1050 Chief Financial Officers conducted by Campello
et al. (2010) also indicates that financially constrained firms planned deeper cuts in employment in the midst of the recent
4 Examples include Fazzari et al. (1988), Gertler and Hubbard (1988), Hoshi et al. (1991), Whited (1992), Kashyap et al. (1994), Duchin et al. (2010),
Sharpe (1994), Nickell and Nicolitsas (1999), Gozzi and Goetz (2010), Benmelech et al. (2011), Basci et al. (2011), Braun and Larrain (2005), Kroszner et al.
(2007), Dell’Ariccia et al. (2008).
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financial crisis. Chodorow-Reich (2014) is most complementary to our work as he finds that the withdrawal of credit played
an important role in explaining the employment decline at small and medium firms in the year following the Lehman
bankruptcy.

This paper also contributes to the literature that focuses on the role of small businesses in job creation and labor markets.
The academic literature in this area has mixed findings. Haltiwanger et al. (2010), for example, show that small firms do not
create jobs faster once firm age is accounted for. On the other hand, Neumark et al. (2011) find an inverse relationship
between net growth rates and firm size, though not in the manufacturing sector. Similarly, Moscarini and Postel-Vinay
(2009) find that small businesses create more jobs in periods of high unemployment and recessions. Our paper highlights
the importance of credit availability to achieve this outcome.

The next section describes our empirical strategy, the data, and the construction of measures of external financial
dependence by industrial sectors. Section 3 provides descriptive statistics of the data and presents our main findings.
Section 4 describes various robustness tests, looking at two additional recession episodes, constructing an alternative
measure of financing needs, and estimating changes in the number of establishments instead of changes in unemployment.
Section 5 concludes.
2. Empirical strategy and data

2.1. Empirical strategy

Our econometric analysis is based on a specification of the following form:

yijst ¼ pd
isþx0ijstθ

dþδd recessiontþμdsmallijst�1

þρd recessiont � smallijst�1
� �þμd

ijst ð1Þ

where yijst is an indicator that equals to one if person i – whose main industry of occupation in the previous year was j and
who currently resides in state s – switched from employment to unemployment between the years t�1 and t.5

Employment in year t�1 means that the person was employed at some point during the previous year. Unemployment
in year t means that the person is unemployed in the month of March of year t in the week before she was surveyed by the
Current Population Survey. yijst takes the value of zero if person i is employed both in t�1 and t.6

p js are industry-state fixed effects that control for industry-state time invariant observable and unobservable factors
that impact the probability of switching from employment to unemployment. The vector of characteristics� controls for
workers' observable differences in age, gender, ethnicity, and years of completed education.7 Controlling for these
characteristics is important because the propensity of becoming unemployed in the Great Recession has not been equal
across age, gender, ethnicity, and education (see for example Elsby et al. (2010)).

The paper analyzes the transition from employment to unemployment around three recession episodes in the United
States: July 1990–March 1991, March–November 2001, and December 2007–June 2009. For each recession, our analysis uses
a two to three-year window around the recession. Importantly, transition from employment to unemployment is observed
only in the month of March of every year. We estimate Eq. (1) separately for each recession episode. Thus, for the 1990
recession, the recession indicator in Eq. (1) equals to one in the years 1991–1992 and equals to zero in the years 1988–1990;
for the 2001 recession, the indicators equals to one in the years 2001–2002 and equals to zero in 1998–2000; finally, for the
Great Recession, the recession indicator is equal to one for the years 2008–2010 and zero for the years 2005–2007.

Small firms are defined as firms with at most 99 employees and large firms with 100þ employees. Later in the paper the
analyses consider a more granular definition of firm size. Information about the size of the employer is reported by the
Current Population Survey respondents and refers to the main employer in the year prior to the survey. The small-firm
indicator in Eq. (1) accounts for the fact that during non-recession times the transition from employment to unemployment
may differ by firm size. To capture the differences in transition to unemployment by firm size during a recession, we interact
small-firm indicator with a recession indicator. This is the main variable of interest in our analyses.

The contribution of this paper is the analysis of transition from employment to unemployment for workers during an
economic downturn by firm size and external financial dependence. In this paper, external financial dependence is the
proportion of capital expenditures financed with external funds and mark every industry as having either “high” or “low”

dependence on external finance, as explained in the next section. The specification in Eq. (1), therefore, includes a full set of
interaction terms between all the right-hand side variables and an indicator for being in an industry with high external
5 To capture potential churning between unemployment and out of the labor force for a given worker and the fact that a lot of adjustment might have
been on this margin, we also look at the transition from employment to non-employment, defined to include both transitions into unemployment and out
of labor force. The results of our analysis carry through as reported in Table A1, Panel A.

6 Respondents to the Current Population Survey (CPS) self-report their employment status in the week before the interview. In the March supplement
to the CPS, respondents are asked about the size of their main employer in the previous year. Respondents who provide information on the size of their
main employer must have been employed at some point during the previous year, but there is no information on the exact period.

7 In our specification ethnicity is an indicator that equals to one if the person is white and equals to zero otherwise. We use the following categories for
years of completed education: 0–11, 12, 13–15, 16, and 17þ because of the redesign of the CPS in the early 1990s. See Polivka (1996) for details.
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financial dependence. For ease of illustration the additional interaction terms in Eq. (1) are represented by an upper index
d¼ flow;highg in all the regression parameters.

Thus, ρ̂low estimates the impact of a recession on transition from employment to unemployment among workers in small
firms relative to workers in large firms in industries with low external financial dependence, whereas ρ̂high has the same
interpretation for industries with high external financial dependence. Our main interest is in the difference between the two
point estimates,

ρ̂high� ρ̂low ð2Þ
The difference between the estimates exploits variation in unemployment propensity across three dimensions: time

(before and after the recession), firm size (small and large), and external financial dependence (high and low). The third
dimension is especially useful because it helps isolate factors that have a differential impact on unemployment by firm size.
It is possible, for example, that the reduction in the demand for goods and services during the recession fell
disproportionately more on small firms and therefore affected their workers' likelihood of becoming unemployed. The
estimate in (2) differences out this potential effect as long as the reduction in the demand is not differential by firms'
external financial dependence.

We estimate Eq. (1) using Ordinary Least Squares instead of Probit or Logit because of concerns of bias of nonlinear
estimates with fixed effects.8 When assessing the statistical significance of the difference between ρ̂high and ρ̂low, the
standard errors are clustered by state and industry using the procedures in Liang and Zeger (1986) to adjust for potential
group structure of the error term.9

2.2. Data

The unemployment status of workers is obtained from the Current Population Survey (CPS) conducted by the Bureau of
the Census for the Bureau of Labor Statistics. Our primary source is the Annual Demographic Supplements to the CPS which
are conducted every March because they include information about the size of each individual's main employer in the year
prior to the survey and her industry of occupation. Firm size is important because it helps us to categorize workers into
small and large firms in terms the number of employees in the firm. Similarly, industry information is necessary because it
helps us to assign measures of external financial dependence at the industry level based on separate calculation using
Compustat firms.10

The March CPS files include some demographics of respondents, such as age, gender, ethnicity, years of completed
education, and state of residence, allowing us to control for these characteristics in the regression analyses. We include in the
CPS sample all adult civilians aged 16þ in the year prior the survey (the year of employment) who work for wages and salary
in the private sector, excluding respondents whose main industry of occupation is in the financial sector or agriculture. The
CPS has a sampling weight that allows recovering the representativeness of the sample to the whole population.

Because the annual data do not capture short-term unemployment or employment spells and because even during the
crisis the monthly flow rate from unemployment to employment was around 15–20%, we also use the monthly data around
the March supplement and construct a semi-panel exploiting the panel dimension of the CPS: Individuals complete the
survey during 4 consecutive months, then stop for 8 months, and finally are surveyed for 4 additional months the following
year. As noted above, only the March supplement asks for the size of the firm. Therefore, to construct the monthly panel, the
analyses are bound to use individuals that are interviewed in March. For these individuals, the data contain information on
their employment status up to 3 months before or after March, allowing constructing a monthly semi-panel around the
March interviews. The main advantage of using the monthly panel is that it allows capturing individuals who switch from
unemployment to employment (or vice versa) around March. For example, an individual who was employed in March, then
switched jobs and stayed unemployed while looking for a job, and then she was employed during the next March survey.
The annual data would not capture this transition, while the monthly panel does.

Despite the use of a monthly panel, the analysis is subject to limitations. Each worker's firm size is available in the year
prior to the survey only if she was employed at least for some time in that year. Thus, firm size information is not available for
individuals who were unemployed for the entire year prior to the survey. This implies that long term unemployment spells are
not captured in our calculations, which may underestimate the role of financing constraints. Moreover, because of the focus on
estimating transition to unemployment, we are concerned about not capturing individuals who were unemployed during the
entire previous year but are currently employed. The fraction of such individuals is not large, however, and does not affect our
8 We have state-industry fixed effects separately for small and large firms, resulting in more than 5500 fixed effects. Nonlinear estimates using Probit
or Logit with this number of fixed effects may lead to biased estimates. In a specification with significantly less fixed effects we obtained essentially
identical results using Ordinary Least Squares, Probit, and Logit.

9 See Moulton (1986) and Bertrand et al. (2004) for further discussion about biases of standard errors with grouped data.
10 Ideally, we would like to analyze changes in hiring and layoffs instead of looking only at the transition from employment to unemployment.

Unfortunately, except for the CPS, we were not able to find data that include both firm size and detailed industry information. The Business Employment
Dynamics (BED) which contains information on job gains and losses for new/existing/closing establishments has information either by firm size or by
industry, but not both. The Job Openings and Labor Turnover Survey (JOLTS) – which has information on job openings, hires, and separations – does not
contain information on firm size. In the Business Dynamics Statistics (BDS) all the industries are collapsed into eight sectors. This aggregation is not
granular enough to capture cross-industry heterogeneity in external financial dependence.
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Table 1
Mean characteristics of firms by external financial dependence.

External financial dependence

Low High Difference

(1) (2) (3)

Assets growth .045 .019 � .026
(.016)

Capital expenditures growth .201 .134 � .067
(.082)

Sales growth .066 .042 � .024
(.031)

Note – The table reports characteristics of Compustat firms by external financial dependence of their industry. Column (3) reports the difference between
the first two columns. Robust standard errors are in parentheses. The results are based on 4847 mature Compustat firms in the years 1980–1996. Mature
firms are firms that have been in Compustat for at least 10 years. The growth rates of assets, capital expenditures, and sales are median values of year-to-
year real ($1997, CPI adjusted) growth rates over the period 1980–1996. External financial dependence equals the proportion of capital expenditures
financed with external funds. A negative value (low external financial dependence) indicates that firms have free cash flow. A positive value indicates that
firms must issue debt or equity to finance their investment. External financial dependence is calculated at a 2-digit Standard Industrial Classification codes
using mature Compustat firms for the period 1980–1996 using the procedures described in Cetorelli and Strahan (2006).
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main results. We show this by assuming two extreme cases: first, by assigning all such workers to small firms, and second, to
large firms. Making these two assumptions does not change our main findings.

Given these data limitations in the CPS, the main analyses are supplemented by looking at the impact of the Great
Recession on the number of establishments, using data from the County Business Patterns (CBP). Importantly, the CBP
counts establishments by firm size and industry (3-digit NAICS). We sum the total number of establishments in a given state,
year, and industry separately for small and large firms, divide the total number of establishments by the state population,
and use the natural logarithm of the number of establishments per capita as the left-hand side variable in a specification
similar to Eq. (1). As in the CPS, small firms are defined as firms with at most 99 employees and assign measures of external
financial dependence to the industrial sectors in the CBP using figures from Compustat.11

Information on the external financial dependence of the different industrial sectors is based on data from Compustat. To
construct this measure, which was originally proposed by Rajan and Zingales (1998), we follow the procedures described in
Cetorelli and Strahan (2006) and define external financial dependence as the proportion of capital expenditures financed
with external funds.12 A positive value indicates that firms must issue debt or equity to finance investments, whereas a
negative value indicates that firms have free cash and therefore no external financing needs. We match the two-digit SIC
categories in Compustat to the industrial categories in the CPS.13

Rajan and Zingales (1998) argue that there is a technological reason why some industries depend more on external
finance than others. For example, industries may differ in the scale of the initial project, the gestation period, the cash
harvest period, and the requirement for continuing investment. These technological factors determine the demand for
external financing. It implies that, ceteris paribus, industries such as pipelines, metal mining, and home furniture – which
require a lot of external funding – should be more affected by a credit supply shock than industries like leather and leather
products, insurance carriers, and forestry.14

As a robustness check – and to better capture bank dependence of smaller firms – we calculate bank dependence using
the 1998 Survey of Small Business Finance (SSBF). For each firm we construct bank dependence by calculating the share of
assets financed with debt from financial institutions and then aggregate to two-digit SIC categories using the median
values.15 Bank dependence is constructed for all industrial sectors in the SSBF and then matched to the industrial categories
in the CPS.

3. Results

3.1. Descriptive statistics

Table 1 reports mean characteristics of Compustat firms by the median external financial dependence (EFD) of their
industry. The table shows that growth of assets, capital expenditures, and sales for firms in low EFD industries is somewhat
11 The mapping between the industrial sectors in these two data is provided in Table O.1 in the online appendix.
12 We use firms that have been on Compustat for at least 10 years between the years 1980 and 1996. The reason for this choice is to capture firms'

demand for credit and not the amount of credit supplied to them. It has been widely documented that young firms are financially constrained and their
debt is likely to be determined by the amount of credit offered to them and not by the optimal equity-to-debt ratio (see e.g., Fazzari et al., 1988).

13 See Table O.2 in the online appendix.
14 Table A2 reports measures of external financial dependence for each of the 60 industrial sectors in our sample.
15 Debt includes loans, capital leases and lines of credit, as well as personal mortgages. We use the limits on the lines of credit to better capture the

supply of credit to those businesses.
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Table 2
Mean characteristics of workers by firm size and external financial dependence before the recession.

Firm size External financial dependence

Low High

Small Large Diff. Small Large Diff. Diff.�Diff.
(1) (2) (3) (4) (5) (6) (7)

Age (years) 41.75 39.60 2.15 41.13 39.88 1.25 � .90
(.87)nn (.71)n (1.12)

Proportion male .59 .60 � .01 .70 .67 .03 .04
(.04) (.03) (.05)

Proportion white .84 .78 .07 .86 .81 .05 � .01
(.02)nnn (.02)nnn (.03)

Proportion high-school dropouts .13 .14 � .01 .15 .11 .04 .05
(.03) (.02)nn (.03)

Hourly wage ($2000) 14.16 16.37 –2.22 15.27 17.56 –2.29 � .07
(.85)nn (.67)nnn (1.08)

Number of observations
Unweighted (sample) 12,131 12,007 24,164 26,480
Weighted (population) 17.6 M 17.5 M 34.5 M 38.3 M

Note – The table reports mean characteristics of respondents to the 2005 March Current Population Survey (CPS). The figures are reported by firm size and
external financial dependence of the industry. Columns (1)–(3) include only industries with low external financial dependence, whereas columns (4)–(6)
are for industries with high external financial dependence. Column (3) reports the difference between columns (1) and (2). Column (6) reports the
difference between columns (4) and (5). The last column reports the difference between columns (6) and (3). Robust standard errors are in parentheses.
“Small” firms have at most 99 employees. External financial dependence equals the proportion of capital expenditures financed with external funds. A
negative value (low external financial dependence) indicates that firms have free cash flow. A positive value indicates that firms must issue debt or equity
to finance their investment. External financial dependence is calculated at a 2-digit Standard Industrial Classification codes using mature Compustat firms
for the period 1980–1996 using the procedures described in Cetorelli and Strahan (2006). All figures in the table are weighted by the sampling weights
provided by the CPS. Mean values in the table are calculated based on the “unweighted” number of observations. Last row shows the sum of the sampling
weights of the 2005 March CPS sample. Hourly wages are constructed by dividing annual earnings by the product of annual working weeks and usual
weekly hours. We exclude wage values below the 2nd percentile and above the 98th percentile of year-specific wage distribution. Finally, we convert
hourly wages to 2000 dollars using the Consumer Price Index.

n Indicate statistical significance at the 10% level.
nn Indicate statistical significance at the 5% level.
nnn Indicate statistical significance at the 1% level.
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larger than firms with high EFD during the period 1980–1996. For example, the average real growth rate of assets of low EFD
firms over the period 1980–1996 is 4.5% versus 1.9% for high EFD firms. However, the difference in growth rates of assets
between the two groups of firms is statistically insignificant (column 3). The differences in growth rates of capital
expenditures and sales between high and low EFD industries are insignificant as well. These figures suggest that the greater
demand for external finance does not seem to reflect greater growth or investment opportunities. Instead, external finance
reflects differences in financing needs mainly due to industry level technological reasons as was initially argued by Rajan
and Zingales (1998).

Table 2 reports mean characteristics of workers by firm size and external financial dependence. The table compares
workers' age, gender, ethnicity, and years of completed education across small and large firms, separately for industries with
high and low external financial dependence based on their responses to the 2005 March Current Population Survey. We find
that small firms in both low and high EFD industries have slightly older workers and a higher percentage of workers who
identify themselves as white. In industries with high external financial dependence, small firms have slightly more high-
school drop-outs (4 percentage point difference). The gender composition across small and large firms is statistically
identical.

The important result emerging from Table 2 is that differences in workers' characteristics between small and large firms
are similar in industries with low and high external financial dependence. The “balancing” of workers' characteristics across
firm size and external financial dependence is important for our analyses because it helps to rule out the possibility that
workers in small firms in industries with high external financial dependence are more likely to become unemployed
because they have different characteristics. For example, the wage comparison between workers in small and large firms
shows that workers in larger firms earn more than workers in smaller firms, with an average gap of about $2.00 per hour.
This may lead to the possibility that workers in large firms are more skilled and are able to find jobs faster. The key for our
identification strategy, however, is the difference in the wage gap across industries with high and low external financial
dependence. Table 2 shows that in industries with low external financial dependence the wage gap is $2.22 and in industries
with high external financial dependence the gap is $2.29. The difference in the wage gaps is insignificant (column 7). This
provides comfort that the main results in the paper are not driven by selection.
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3.2. Main results

Our empirical strategy is to emphasize the differential impact of the Great Recession on the probability of transition to
unemployment using the variation in firm size and financing needs. Table 3 illustrates this strategy using the specification in
Eq. (1).

All estimates in Panel A of Table 3 are from a single regression. For ease of illustration the results are presented as
follows: the columns of the table are divided by workers' firm size and external financial dependence (EFD) of their
industry; the rows show the differences between the columns. Small firms are firms with 1–99 employees, whereas large
firms have at least 100 employees. Industries with low external financial dependence are industries with belowmedian EFD.

The first two columns indicate an almost identical increase of 2.5 percentage points in unemployment propensity among
workers in small and large firms in industries with low EFD. The next two columns, on the other hand, show that the
recession has a more pronounced impact on the probability of becoming unemployed for workers in high EFD industries. In
these industries, the unemployment likelihood among workers of small firms increased by 3.8 percentage points compared
to 2.5 in large firms. This is a difference of 1.3 percentage points. The second row of the table shows that this difference is
statistically significant at a 1% confidence level.

The third row of Table 3 exploits variation across the dimensions of firm size and external financial dependence by taking
the difference between the two differences in the second row. In the notation of Eq. (2) this difference is

ρ̂high� ρ̂low ¼ :038� :025ð Þ� :025� :025ð Þ ¼ :013

The point estimate of .013 means that the relative (small versus large) impact of the recession on unemployment
propensity is 1.3 percentage points larger in industries with high financing needs. This difference is statistically significant
and economically large.16

Panel B of Table 3 reports the results using the monthly CPS data. The number of observations increases substantially because
of monthly information for the same individuals that were in the annual data. Both data sets include the March observation for
each individual. The monthly panel also includes the months before or after March for those individuals surveyed in March.
While it is hard to compare the magnitude of the coefficients from the annual and the monthly analysis, it is important to note
that the estimates are qualitatively similar.17 The coefficient for the small firms in high EFD industries (.035) is the largest
coefficient and is statistically different from the other coefficients, consistent with the results based on the annual data.

Our interpretation of the findings is that financing constraints played an important role in explaining changes in
unemployment during the Great Recession. An alternative interpretation, however, is that the recession was especially
harmful for the demand for goods and services produced by small businesses. And perhaps the drop in demand was
especially steep for small businesses in industries with high external financial dependence.

This paper explores this possibility across two dimensions. First, the regression analyses account for industry-state fixed
effects, thus estimating the changes in unemployment in small versus large firms within the same industry and state. The
identifying assumption here is that changes in demand are not differential by firm size within an industry in any given state.

Second, the paper excludes the construction sector from the analysis realizing that the construction sector has especially
suffered during the recession. Panel B in Table A1 shows the results from this exercise. The construction sector has external
financial dependence above the median and thus the results in the first two columns of Table A1 are identical to the results
in Panel A of Table 3. In high EFD industries, changes in unemployment are smaller for workers in both small and large firms
once the construction workers are excluded. Nevertheless, the differential impact of the recession by firm size is significant
(.028� .020¼ .008) both statistically and economically. The difference between high and low external financial dependence
(.008�(.000)¼ .008) is significant as well, indicating that our core findings hold when the construction sector is excluded.

Despite these findings, our main result may still be confounded by some demand effects. Our EFD measure intends to
capture the technology used at the industry level. However, small firms within a given industry may use a technology that is
actually very different from the one used by their larger counterparts in the same industry. Similarly, small business may be
concentrated in industries with smaller natural scales (Hurst and Pugsley, 2011). Therefore, it is plausible that small and
large firms within a given industry and state may have received different demand shocks during the recession and, in that
case, they would be affected differently by the credit crunch. In order to reinforce our interpretation of the results, we
conduct additional robustness checks in the following sections.

3.3. Monotonicity analysis

So far the workers have been split into two buckets of firm size (small and large) and two buckets of external financial
dependence (high and low). In this section both firm size and external financial dependence are broken into three
16 We also find a similar pattern with respect to the transition out of the labor force, i.e. when including not just the transition from employment to
unemployment but also the transition from employment to non-participation as reported in Panel (A) of Table A1.

17 Recall that our annual analysis is not able to capture individuals who may transition in and out of employment within the past year. Similarly, in our
monthly analysis, while capturing such short-term dynamics, we are only able to do so within a given 4-month window. Moreover, even if the monthly
analysis is likely to capture a higher number of unemployment spells which would be missing from the annual analysis, it is not at all clear why the
coefficient of interest (the differential effect by firm size and EFD) should be larger or smaller in the monthly analysis.
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Table 3
Transition to unemployment following the 2007 recession: estimates by external financial dependence and firm size.

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Panel A: annual analysis
Recession .025 .025 .038 .025

(.002)nnn (.002)nnn (.003)nnn (.002)nnn

Small�Large .000 .014
(.003) (.002)nnn

(Small�Large)High�(Small�Large)Low .013
(.004)nnn

Observations 73,941 74,339 141,502 157,422

Panel B: monthly analysis
Recession .027 .022 .035 .024

(.002)nnn (.002)nnn (.003)nnn (.002)nnn

Small�Large .005 .011
(.003)n (.002)nnn

(Small�Large)High�(Small�Large)Low .006
(.004)n

Observations 160,655 171,990 371,413 405,647

Note – The dependent variable is an indicator that equals to one if a person transitioned from employment to unemployment between periods t�1 and t.
The table reports Ordinary Least Squares estimates. Panel A is based on the annual March CPS files; Panel B is based on the monthly CPS files around the
March supplement. Within each panel, all estimates are from a single regression that controls for workers' characteristics and state-industry (2-digit SIC)
fixed effects. Workers' characteristics include age, gender, ethnicity, and years of completed education (0–11 years, 12, 13–15, or 16). Standard errors are
adjusted for clustering at state-industry (2-digit SIC) level and appear in parentheses. All estimates are weighted by probability sampling weights provided
by the CPS. “Recession” equals to one in the years 2008–2010 and equals to zero in the years 2005–2007. “Small” firms have at most 99 employees. External
financial dependence equals the proportion of capital expenditures financed with external funds. A negative value (low external financial dependence)
indicates that firms have free cash flow. A positive value indicates that firms must issue debt or equity to finance their investment. External financial
dependence is calculated at 2-digit Standard Industrial Classification codes using mature Compustat firms for the period 1980–1996 using the procedures
described in Cetorelli and Strahan (2006).

n Indicate statistical significance at the 10% level.
nnn Indicate statistical significance at the 1% level.
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categories. If changes in unemployment are driven by changes in the supply of credit, the probability of unemployment
should increase monotonically with external financial dependence and to decline monotonically with respect to firm size.

To test the monotonicity of our findings with respect to firm size and external financial dependence (EFD), Fig. 1 plots the
changes in workers' unemployment propensity in 2008–2010 relative to 2005–2007. First, in Panels (a) and (b), instead of
separating firms into only two categories, the sample is split into three equal-sized buckets based on the distribution of
external financial dependence. Workers in the lowest 33 percentiles of the EFD distribution belong to the “low” EFD bucket,
whereas workers in the top 33 percentiles fall into the “high” EFD bucket. Workers between the 34th and the 66th
percentiles are in the “medium” category. As before, firms are separated by two size categories: 1–99 versus 100þ
employees. The bars in Fig. 1 represent point estimates of δ from the following specification:

yijst ¼ p jsþx0ijstθþδrecessiontþμijst ð3Þ

where as before, yijst is an indicator that equals to one if person i – whose main industry of occupation in the previous year
was j and who currently resides in state s – switched from employment to unemployment between the years t�1 and t. p js

are industry-state fixed effects and the vector of characteristics x controls for workers' observable differences in age, gender,
ethnicity, and years of completed education. Finally, recession takes the value of unity in the years 2008–2010 and equals
zero in the years 2005–2007. Eq. (3) is estimated using Ordinary Least Squares, using sampling weights provided by the CPS
to ensure representativeness of our sample.

The parameter δ in Eq. (3) is estimated six times for each category of firm size and for the three groups of external
financial dependence. The results, shown in Panels (a) and (b) of Fig. 1, show that during the recession the unemployment
propensity is changingmonotonically with the degree of external financial dependence but only for small firms. In particular,
workers of small firms in low EFD industries were 2.1 percentage points more likely to become unemployed compared to 2.6
percentage points in the medium EFD and 3.6 percentage points in the high EFD group. However, for large firms, there is no
evidence for a monotonic relationship between the likelihood of becoming unemployed and external financial dependence.

Next, we test the monotonicity of our findings with respect to firm size. Specifically, the firms are separated into three
categories of size based on the number of employees: 1–99, 100–499, and 500þ . This time, therefore, Eq. (3) is estimated
separately for each of the two categories of external financial dependence and three categories of firm size.
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Fig. 1. Monotonicity by external financial dependence and firm size. Note – The plots show changes in unemployment rate following the 2007 recession by
external financial dependence and firm size. The upper plots are divided into three categories based on the distribution external financial dependence:
below the 33rd percentile; 34th–66th percentile; and 67th percentile and above. Plot (a) includes firms with at least 100 employees, whereas plot (b)
includes firms with at most 99 employees. The lower plots are divided into three categories of firm size based on the number of workers in the firm: 1–99;
100–499, and 500þ . Plot (c) includes industries with below median external financial dependence. Plot (d) includes industries with external financial
dependence above the median. External financial dependence equals the proportion of capital expenditures financed with external funds. External
financial dependence is calculated using mature Compustat firms for the period 1980–1996. The bars represent estimates from 12 separate OLS regression
where the dependent variables is an indicator that equals to one if a person transitioned from employment to unemployment between years t�1 and t.
Each regression controls for workers' characteristics and state-industry (2-digit SIC) fixed effects. Workers' characteristics include age, gender, ethnicity,
and years of completed education (0–11 years, 12, 13–15, or 16). All estimates are weighted by sampling weights provided by the Current Population
Survey.
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The results are presented in Panels (c) and (d) of Fig. 1. The figures show a clear-cut monotonic relationship between the
propensity of becoming unemployed and firm size in high EFD industries. The largest changes in unemployment are for
workers of the smallest firms (1–99 employees), whereas the smallest changes are for those in the largest firms (500þ
employees). In particular, a high EFD industry worker in a firm with 1–99 employees is 3.2 percentage points more likely to
become unemployed during the crisis, compared to 2.9 percentage points for those working in firms with 100–499
employees, and 1.9 percentage points in firms with 500þ employees. In industries with low external financial dependence,
on the other hand, there is no relationship between firm size and the likelihood of becoming unemployed during the
recession.

These monotonicity analyses provide further evidence for the channels that drove the transitions to unemployment
during the 2008–2010 financial crisis. In particular, we find a monotonic relationship between firm size and changes in
unemployment propensity. Importantly, this relationship holds only for industries with high external financial dependence.
Similarly, there is a monotonic relationship between external financial dependence and changes in unemployment.
Strikingly, this relationship holds only for smaller firms.

3.4. Contribution to aggregate unemployment

To get a sense of how much of the increase in the overall unemployment rate – which doubled from 5.0% in December
2007 to 10.0% in December 2009 (BLS) – can be attributed to financial constraints of small firms, we first estimate howmany
workers were in small firms in high EFD industries. According to BLS, total employment in the U.S. in December 2007 stood
at 146,273,000. Multiplying this by the share of workers in small firms in high EFD industries computed from the CPS (31%),
results in 45,344,630 workers.

Multiplying this number by the differential transition probability from employment to unemployment reported in
Table 3 (1.3%), results in additional 589,480 workers who became unemployed due to financial constraints of small firms.
According to BLS, the number of unemployed in the U.S. was 7,645,000 in December 2007 and the total U.S. labor force stood
at 153,120,000 in December 2009. Hence, our estimates suggest that an increase of 589,480 would cause the number of
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unemployed to go up to 8,234,480 and the unemployment rate to increase from 5.0% in December 2007 to 5.4% in December
2009 due to financial constraints of small firms in high EFD industries. Relative to an overall rise of 5 percentage points, this
implies that the credit supply shock explains about 8% of the overall increase in unemployment rate during the recession.

4. Robustness tests

4.1. Other recessions

So far our findings indicate that the financial crisis of 2007–2010 is especially harmful for small firms in industries with
high financing needs. Our interpretation is that changes in unemployment in these firms are driven by changes in the supply
of credit. To provide further evidence for this hypothesis we repeat our empirical exercise for the 2001 recession and for the
Savings and Loan (S&L) crisis that led to the 1990–1991 recession.

The 2001 recession was triggered by the bursting of the bubble in the technological sector and did not originate in banks'
balance sheets. The 2001 recession, therefore, serves as a “placebo” test: if changes in unemployment in small, financially
constrained firms are driven by changes in the supply of credit, then there should be no differential impact of the 2001
recession on unemployment by firm size and external financial dependence.

The S&L crisis, on the other hand, originated in the banking sector and was related to problems in the real estate. The
resulting credit crunch and the recession in 1990–1991 provide an ideal scenario to test the robustness of our findings. If
credit supply contraction is important in driving the transition to unemployment for bank-dependent firms, then our
estimates around the 1990–1991 recession should be similar to the estimates around the recent financial crisis.

In addition, the 1990–1991 recession was characterized by a strong geographical component, with New England being
the most affected region (Peek and Rosengren, 1994). We exploit this regional variation by estimating the transition to
unemployment separately for New England. We expect small, financially constrained firms in New England to be especially
affected by the 1990–1991 recession.

We start with the 2001 recession in Panel A of Table 4. The specification here is identical to Table 3, except that the
recession indicator now takes the value of unity in the years 2001–2002 and takes the value of zero in the years 1998–2000.
The coefficients estimated imply that, in industries with low external financial dependence, workers are .6 percentage
Table 4
Transition to unemployment following the 2001 and 1990 recessions: estimates by external financial dependence and firm size.

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Panel A: 2001 recession
Recession .006 .012 .006 .008

(.002)nn (.002)nnn (.002)nnn (.002)nnn

Small�Large –.007 –.003
(.002)nnn (.002)

(Small�Large)High�(Small�Large)Low .004
(.003)

Observations 48,934 53,076 93,496 110,102

Panel B: 1990–1991 recession
Recession .015 .019 .033 .020

(.003)nnn (.003)nnn (.004)nnn (.002)nnn

Small�Large –.004 .013
(.004) (.004)nnn

(Small�Large)High�(Small�Large)Low .017
(.006)nnn

Observations 42,538 45,031 88,396 97,811

Note – The dependent variable is an indicator that equals to one if a person transitioned from employment to unemployment between years t�1 and t. The
table reports Ordinary Least Squares estimates. Within each panel, all estimates are from a single regression that controls for workers' characteristics and
state-industry (2-digit SIC) fixed effects. Workers' characteristics include age, gender, ethnicity, and years of completed education (0–11 years, 12, 13–15, or
16). Standard errors are adjusted for clustering at state-industry (2-digit SIC) level and appear in parentheses. All estimates are weighted by probability
sampling weights provided by the CPS. In Panel A, “Recession” equals to one in the years 2001–2002 and equals to zero in the years 1998–2000. In Panel B,
“Recession” equals to one in the years 1991–1992 and equals to zero in the years 1988–1990. “Small” firms have at most 99 employees. External financial
dependence equals the proportion of capital expenditures financed with external funds. A negative value (low external financial dependence) indicates
that firms have free cash flow. A positive value indicates that firms must issue debt or equity to finance their investment. External financial dependence is
calculated at 2-digit Standard Industrial Classification codes using mature Compustat firms for the period 1980–1996 using the procedures described in
Cetorelli and Strahan (2006)

nn Indicate statistical significance at the 5% level.
nnn Indicate statistical significance at the 1% level.
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Table 5
Transition to unemployment following the 1990 recession estimates by region, external financial dependence, and firm size.

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Panel A: New England
Recession .038 .026 .080 .029

(.009)nnn (.008)nnn (.015)nnn (.008)nnn

Small�Large .012 .051
(.012) (.013)nnn

(Small�Large)High�(Small�Large)Low .039
(.018)nn

Observations 4005 4744 8071 8533

Panel B: Rest of the U.S.
Recession .013 .019 .030 .019

(.003)nnn (.003)nnn (.004)nnn (.002)nnn

Small�Large –.005 .011
(.004) (.004)nnn

(Small�Large)High�(Small�Large)Low .016
(.006)nnn

Observations 38,533 40,287 80,325 89,278

Note – The dependent variable is an indicator that equals to one if a person transitioned from employment to unemployment between years t�1 and t.
Panel A includes only the following states: Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont. Panel B excludes these states.
The table reports Ordinary Least Squares estimates. Within each panel, the estimates are from a single regression that controls for workers' characteristics
and state-industry (2-digit SIC) fixed effects. Workers' characteristics include age, gender, ethnicity, and years of completed education (0–11 years, 12, 13–
15, or 16). The table reports Ordinary Least Squares estimates. Standard errors are adjusted for clustering at state-industry (2-digit SIC) level and appear in
parentheses. All estimates are weighted by probability sampling weights provided by the CPS. “Recession” equals to one in the years 1991–1992 and equals
to zero in the years 1988–1990. “Small” firms have at most 99 employees. External financial dependence equals the proportion of capital expenditures
financed with external funds. A negative value (low external financial dependence) indicates that firms have free cash flow. A positive value indicates that
firms must issue debt or equity to finance their investment. External financial dependence is calculated at 2-digit Standard Industrial Classification codes
using mature Compustat firms for the period 1980–1996 using the procedures described in Cetorelli and Strahan (2006).

nn Indicate statistical significance at the 5% level.
nnn Indicate statistical significance at the 1% level.
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points more likely to become unemployed if they work for small firms and 1.2 percentage points if they work for large firms.
The difference between the two estimates is statistically significant. Instead, in industries with high external financial
dependence, the probability of unemployment increased by .6 and .8 percentage points for small and large firms,
respectively. This difference is statistically insignificant. More importantly, the difference of the differences (� .003�
(� .007)¼ .004) is insignificant as well, indicating that financing constraints become insignificant in explaining the
unemployment patterns of small or large firms during the 2001 recession.

In Panel B of Table 4 we analyze the results for the 1990–1991 recession. The recession indicator in this table takes the
value of unity in the years 1991–1992 and takes the value of zero in the years 1988–1990. Similarly to the analysis of the
Great Recession, workers in small firms in industries with high financing needs are primarily affected by the 1990–1991
recession. The difference between small and large firms in high EFD industries (1.3 percentage points) is statistically
different from the same difference in low EFD industries (� .4 percentage points) and is also economically large.

Table 5 contains the regional analysis of the 1990–1991 recession. The specifications in this table are identical to Panel B
of Table 4, except for the separation of the results by regions. In Panel A we report the results only for New England and in
Panel B for the other regions. Consistent with the fact that the credit crunch was more severe in New England, workers in
small firms in industries with high financing needs in New England have the steepest rise in unemployment during the
1990–1991 recession. This increase was larger than for workers in corresponding firms in regions outside of New England
and in industries with low external financial dependence within New England. These results further reinforce the credit
supply channel.

Fig. 2 graphically illustrates our findings through the various recessions. We plot the year-by-year proportion of workers
who switched from employment to unemployment between the years t and t�1 by firm size and external financial
dependence using the March Current Population Surveys from 1988 to 2011. The left plot is for industries with low EFD and
the right plot is for high EFD industries. The solid lines represent workers in small firms (1–99 employees), while the dashed
lines are for workers in large firms (100þ employees).

This figure depicts the results we are capturing in the regressions. Clearly, the transition to unemployment increases
during recessions. However, there are remarkable differences across firm size and external financial dependence. For
industries with low financing needs, the unemployment trends for workers in small and large firms move very closely. In
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Fig. 2. Likelihood of transition from employment to unemployment. Note – The plots show year-by-year proportion of workers who switched from
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industries with high financing needs, on the other hand, the transition to unemployment during recessions increases much
more for smaller firms.

4.2. Bank dependence

So far our analyses have relied on measures of external financial dependence based on mature Compustat firms. As a
robustness check we construct an alternative measure of financing needs using the 1998 Survey of Small Business Finance
(SSBF). The SSBF measure of financial dependence captures bank dependence more accurately than the measure based on
Compustat because it is based on small firms which primarily use bank loans. However, the SSBF-based measure of bank
dependence mixes demand for credit and supply of credit because it is based on a survey of small firms. Nevertheless, it is
helpful to use an additional measure of dependence on bank financing as a robustness check. As before, the industries are
split by the median dependence on banks.

The results in Table 6 are very similar to previous results using the Compustat-based measure of financing needs. As
before, there is no differential impact of the Great Recession on unemployment by firm size in industries with low bank
dependence. Using the annual data (Panel A), the difference between small and large firms is equal to .004 percentage
points (.024–.019) which is not statistically different from zero. In industries with high bank dependence, on the other hand,
the probability of becoming unemployed during the recession is 1.5 percentage points (.047–.033) higher for workers in
small firms. The difference of the differences (.015–.004) is statistically significant at the 5% level and is very similar in
magnitude to the corresponding difference in Table 3. The results are very similar when using the monthly CPS panel data
(Panel B). Overall, the results in Table 6 show that the core findings of the paper are robust to the measure of financial
dependence.

4.3. Number of establishments

One of the potential limitations of the analyses is the focus on the transition of workers from employment to
unemployment, thus missing other important margins. The reason for this limitation is data availability as described in
detail in Section 2.2. Looking only at one margin becomes especially binding when thinking about policies to help reviving
the labor market.

In order to obtain a more complete picture, we complement our core findings by analyzing changes in the number of
establishments per capita from the County Business Patterns. The idea is to use the change in the number of establishments
as a measure that combines changes in both employment and unemployment. The establishments analysis is similar to the
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Table 6
Transition to unemployment following the 2007 recession: estimates by bank dependence and firm size.

Firm size Bank dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Panel A: annual analysis
Recession .024 .019 .047 .033

(.002)nnn (.002)nnn (.003)nnn (.003)nnn

Small�Large .004 .015
(.002)n (.003)nnn

(Small�Large)High�(Small�Large)Low .010
(.004)nn

Observations 122,114 136,683 93,329 95,078

Panel B: monthly analysis
Recession .022 .018 .046 .032

(.002)nnn (.002)nnn (.003)nnn (.003)nnn

Small�Large .004 .014
(.002)nn (.003)nnn

(Small�Large)High�(Small�Large)Low .010
(.003)nn

Observations 294,434 338,677 237,634 238,960

Note – The dependent variable is an indicator that equals to one if a person transitioned from employment to unemployment between years t�1 and t. The
table reports Ordinary Least Squares estimates. Panel A is based on March CPS files; Panel B is based on monthly CPS files. Within each panel, all estimates
are from a single regression that controls for workers' characteristics and state-industry (2-digit SIC) fixed effects. Workers' characteristics include age,
gender, ethnicity, and years of completed education (0–11 years, 12, 13–15, or 16). Standard errors are adjusted for clustering at state-industry (2-digit SIC)
level and appear in parentheses. All estimates are weighted by probability sampling weights provided by the CPS. “Recession” equals to one in the years
2008–2010 and equals to zero in the years 2005–2007. “Small” firms have at most 99 employees. Bank dependence is the share of assets financed with
debt. We use the 1998 Survey of Small Business Finance (SSBF) to calculate measures of bank dependence for each 2-digit SIC industry. Industries with
“low” bank dependence are industries with belowmedian share of assets financed with debt. “High” bank dependence industries have above median share
of assets financed with debt.

n Indicate statistical significance at the 10% level.
nn Indicate statistical significance at the 5% level.
nnn Indicate statistical significance at the 1% level.
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baseline specification in Eq. (1) with the exception that the dependent variable is the natural logarithm of the number of
establishments per capita in a given industry, state, and year. Another exception is that the vector of control variables no
longer includes workers' characteristics, x, as we are analyzing differences across establishments and not workers.

Echoing prior results, Table 7 shows that the reduction in the number of establishments during the Great Recession was
especially steep among smaller firms in industries with high external financial dependence. Specifically, the number of
establishments among large firms dropped by 4.0% compared to 5.2% among small firms. In contrast, the contraction was
significantly smaller in industries with low financing needs and very similar between large and small firms (3.6% and 3.5%,
respectively). The difference of the small–large differences (� .012–.001) is statistically significant at the 5% level. These
findings support prior analyses of transition to unemployment and highlight the importance of financial constraints from an
aggregate perspective.
5. Conclusion

This paper highlights the role of financing constraints of small firms in explaining unemployment dynamics around the
Great Recession. In particular, this paper shows that workers in small firms in industries with high external financial
dependence were more likely to become unemployed during the financial crisis than workers in large firms in the same
industries. On the other hand, there were no significant differences in unemployment dynamics between workers in small
and large firms in sectors with low external financial dependence. These results suggest that the reduction in bank lending
during the Great Recession disproportionally affected small firms that are highly dependent on external financing.

To provide additional evidence that the results are capturing credit supply shocks, the paper also examines the 1990–
1991 and the 2001 recessions in the U.S. The 1990–1991 findings are very similar to the findings around the Great Recession,
with larger changes in unemployment among workers in small firms in industries with high external financial dependence.
Moreover, the 1990–1991 results are especially pronounced in New England where banks were disproportionally affected by
the Savings and Loan crisis. The 2001 analyses, on the other hand, show no differential impact on unemployment by firm
size and external financial dependence. This is in line with our expectations because the 2001 recession was concentrated in
the technological sector, and unlike the 1990–1991 recession banks were largely unaffected.
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Table 7
The impact of the December 2007 recession on log establishments per capita.

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Recession –.035 –.036 –.052 –.040
(.005)nnn (.004)nnn (.002)nnn (.003)nnn

Small�Large .001 –.012
(.005) (.003)nnn

(Small�Large)High�(Small�Large)Low –.013
(.006)nn

Observations 37,635 30,108 67,210 53,768

Note – The dependent variable is the natural logarithm of the number of establishment per capita in an industry/state/year. The table reports Ordinary
Least Squares estimates. All estimates are from a single regression that controls for state-industry (3-digit NAICS) fixed effects. Standard errors are adjusted
for clustering at the state-industry (3-digit NAICS) level and appear in parentheses. “Recession” equals to one in the years 2008–2009 and equals to zero in
the years 2005–2007. “Small” firms have at most 99 employees. External financial dependence equals the proportion of capital expenditures financed with
external funds. A negative value (low external financial dependence) indicates that firms have free cash flow. A positive value indicates that firms must
issue debt or equity to finance their investment. External financial dependence is calculated at a 2-digit Standard Industrial Classification codes using
mature Compustat firms for the period 1980–1996 using the procedures described in Cetorelli and Strahan (2006). The mapping between the industrial
codes in Compustat and the industrial codes in the County Business Patterns is detailed in Online Appendix materials. Number of establishments is from
County Business Patterns for the years 2005–2009. Population estimates are from the U.S. Census Bureau.

nn Indicate statistical significance at the 5% level.
nnn Indicate statistical significance at the 1% level.
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This paper indicates that financing constraints of small firms were an important driver of unemployment dynamics in
the U.S. during the Great Recession, explaining about 8% of the overall change in unemployment between 2007 and 2009.
We suggest that policies aimed at making credit available to small firms, such as loans guaranteed by the Small Business
Administration, would help keep the labor markets stable during times of economic and financial distress and ease
subsequent recovery.
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Appendix A

See Tables A1 and A2.
Table A1
Additional robustness tests.

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

Panel A: Dep. variable is transition to non-employment
Recession .024 .020 .034 .021

(.003)nnn (.003)nnn (.003)nnn (.002)nnn

Small�Large .004 .013
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Table A1 (continued )

Firm size External financial dependence

Low High

Small Large Small Large
(1) (2) (3) (4)

(.004) (.003)nnn

(Small�Large)High�(Small�Large)Low .009
(.005)n

Observations 79,142 78,710 152,544 167,853

Panel B: construction sector is excluded
Recession .025 .025 .028 .020

(.002)nnn (.002)nnn (.002)nnn (.002)nnn

Small�Large .000 .008
(.003) (.002)nnn

(Small�Large)High�(Small�Large)Low .008
(.004)n

Observations 73,941 74,339 106,058 148,212

Note – Panel A is different from the results reported in Table 3 in that the dependent variable is an indicator that equals to one if a person transitioned from
employment to non-employment (unemployment or out of the labor force) between year t�1 and t. The table reports Ordinary Least Squares estimates.
Panel B is identical to the specifications in Panel A of Table 3, except the exclusion of the construction sector. All estimates are from a single regression that
controls for workers' characteristics and state-industry (2-digit SIC) fixed effects. Workers' characteristics include age, gender, ethnicity, and years of
completed education (0–11 years, 12, 13–15, or 16). Standard errors are adjusted for clustering at state-industry (2-digit SIC) level and appear in
parentheses. All estimates are weighted by probability sampling weights provided by the CPS. “Recession” equals to one in the years 2008–2010 and equals
to zero in the years 2005–2007. “Small” firms have at most 99 employees. External financial dependence equals the proportion of capital expenditures
financed with external funds. A negative value (low external financial dependence) indicates that firms have free cash flow. A positive value indicates that
firms must issue debt or equity to finance their investment. External financial dependence is calculated at 2-digit Standard Industrial Classification codes
using mature Compustat firms for the period 1980–1996 using the procedures described in Cetorelli and Strahan (2006).

n Indicate statistical significance at the 10% level.
nnn Indicate statistical significance at the 1% level.

Table A2
External financial dependence by industrial sectors.

SIC EFD Num. of obs.

Small Large

Industry (low external financial dependence)
Forestry 08 –4.63 52 8
Insurance carriers 63 –3.96 3032 6898
Leather and leather products 31 –.96 125 168
Tobacco products 21 –.92 11 83
Apparel and other finished products made from fabrics and similar materials 23 –.61 729 526
Educational services 82 –.55 11,744 11,236
Security, commodity brokers, and services 62 –.44 1815 2792
Social services 83 –.43 7277 3696
Miscellaneous repair services 76 –.25 2160 491
Food and kindred products 20 –.24 1507 6133
Fabricated metal products, except machinery and transportation equipment 34 –.24 2796 2413
Furniture and fixtures 25 –.23 1243 1281
Stone, clay, glass, and concrete products 32 –.20 969 1128
Miscellaneous manufacturing industries 39 –.20 1440 1399
Apparel and accessory stores 56 –.16 1668 2605
Business services 73 –.16 18,622 16,536
Local and suburban transit and interurban highway passenger transportation 41 –.12 1104 1246
Personal services 72 –.12 6911 1120
Printing, publishing, and allied industries 27 –.07 2631 3116
Communications 48 –.07 1351 5552
Engineering, accounting, research, management, and related services 87 –.05 5797 3733
Measuring, analyzing, and controlling instruments; photographic, medical, and optical goods 38 –.04 957 2179

Total for low external financial dependence 73,941 74,339

Industry (high external financial dependence)
Transportation equipment 37 .00 1236 7213
Transportation services 47 .01 1189 1003
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Table A2 (continued )

SIC EFD Num. of obs.

Small Large

Industrial and commercial machinery and computer equipment 35 .01 1756 4030
Primary metal industries 33 .03 592 1394
Railroad transportation 40 .04 91 966
Lumber and wood products, except furniture 24 .04 1490 993
Rubber and miscellaneous plastics products 30 .04 133 498
Mining and quarrying of nonmetallic minerals, except fuels 14 .05 885 1602
Paper and allied products 26 .06 315 1363
Petroleum refining and related industries 29 .09 95 523
Wholesale trade: non-durable goods 51 .10 2329 3636
Textile mill products 22 .10 810 1287
Motor freight transportation and warehousing 42 .10 5042 4169
General merchandise stores 53 .12 2018 11,622
Coal mining 12 .13 97 572
Miscellaneous retail 59 .16 8533 7688
Food stores 54 .16 4056 8445
Motion pictures 78 .17 717 681
Amusement and recreation services 79 .21 5389 4735
Electronic and other electrical equipment and components, except comp. equipment 36 .22 1202 4409
Electric, gas, and sanitary services 49 .24 1393 3703
Eating and drinking places 58 .25 17,491 15,204
Chemicals and allied products 28 .28 1277 4641
Fishing, hunting, and trapping 09 .31 325 34
Wholesale trade: durable goods 50 .32 2304 1946
Health services 80 .35 19,625 34,212
Real estate 65 .38 6991 2743
Hotels, rooming houses, camps, and other lodging places 70 .38 2020 4921
Oil and gas extraction 13 .40 122 271
Automotive dealers and gasoline service stations 55 .41 6176 4396
Automotive repair, services, and parking 75 .43 4973 1303
Building materials, hardware, garden supply, and mobile home dealers 52 .47 2151 2876
Transportation by air 45 .48 245 1934
Construction 15–16–17 .57 35,444 9210
Water transportation 44 .67 75 189
Home furniture, furnishings, and equipment stores 57 .69 2851 2670
Metal mining 10 .96 22 175
Pipelines, except natural gas 46 1.00 42 165

Total for high external financial dependence 141,502 157,422

Note – This table reports measures of external financial dependence (EFD) for each industry at the 2-digit SIC category as well as the number of
observations in the March Current Population Survey for the years 2005–2010. Numbers of observations are reported separately by firm size. “Small” firms
have at most 99 employees. External financial dependence equals the proportion of capital expenditures financed with external funds. A negative value
indicates that firms have free cash flow, whereas a positive value indicates that firms must issue debt or equity to finance their investment. External
financial dependence is calculated using mature COMPUSTAT firms for the period 1980–1996. Mature firms are firms that have been on Compustat for at
least 10 years.
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Appendix A. Supplementary information

Supplementary data associated with this article can be found in the online version at http://dx.doi.org/10.1016/j.jmoneco.
2014.12.011.
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