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Abstract

The industrial and banking sectors have each seen consolidation over the past twenty
years, with small institutions taking an ever-shrinking share. Existing literature argues that
small banks’ comparative advantages lie in small business finance. We argue that some of the
consolidation in the banking sector is a consequence of changes to the industrial organization
of the real economy. We use a Bartik-like instrument and variation in exposure to industries
with different patterns of small business growth to show that the real-side demand for small
bank products is partially responsible for the relative decline in small bank deposits and
branches. We do not find that small business growth impacts large banks nor do we find that
large business growth affects small bank growth. We find that the result is driven in large
part by the propensity of small bank’s to be acquired, consistent with the view that small
banks comparative advantage lies in small business finance.
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I. Introduction

Over the past fifteen years, the role of small banks in the banking sector has declined dramat-

ically around the United States. In 2002, the average county share of bank deposits held at

banks with less than $1 billion in assets1 was approximately 65 percent. By 2017, the average

county share of bank deposits held at small banks had fallen to about 50 percent.2 Among

the leading explanations for the consolidation of the financial services industry are regula-

tory changes, technological advances in lending, and changes to scale economies.3 Given the

outsized role that small banks play in small-business lending4, academics and policy-makers

have expressed concern that the trends in the banking industry may have pernicious effects

on small business and the economy. Taking as given the technological and regulatory factors

that influence financial firms, existing literature examines how financial sector trends have

affected small firms and economic growth.5 In this paper, we examine to what extent the

causality might run in the opposite direction. That is, to what extent have trends in the

organizational structure of the real economy contributed to changes in the organizational

structure of the banking industry.

Figure 1 shows the secular decline of national small-firm (< 250 employees) employment

shares and small-bank (< $1 billion in assets) deposit shares from 2000 through 2017.6 Al-

though small-firm employment shares initially rise during the time period, they fall nearly

two percentage points in share going into the 2008 financial crisis. During the recession,

small-firm employment shares increase slightly before continuing on a downward trend from

2011 through 2017. Meanwhile, small-bank deposit shares have seen continual decline from
1All nominal dollar values in the paper are expressed in constant 2002 dollars.
2The decline in the national small-bank share of deposits has been similarly large, falling from about 24 percent

to just 10 percent.
3Although it predates the time period of interest in this study, Berger, Demsetz, and Strahan (1999) and

references therein provide a nice review of leading theories on financial consolidation that continue to form the basis
of much discussion.

4For example, see the literature review in Elyasiani and Goldberg (2004) and references therein.
5E.g. Cetorelli and Strahan (2006), Sapienza (2002)
6Some county data is not available in 2000 (including for some entire states). We fix the set of counties to the

2000 sample for construction of national data throughout the paper to ensure that trends are not driven by changes
in reporting counties. From this, some entire states are excluded.
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2000 through 2017, falling by approximately fourteen percentage points.

Our paper rests on two distinct observations from the literature. The first is that small

banks’ comparative advantages lie in their services to small businesses.7 The second is that,

at least in part, shocks to the real economy have resulted in the loss of small businesses and

a change in the organizational structure of industry. From that premise, shocks to the real

economy that induce a (relative) reduction in small businesses would be expected to induce

a reduction in demand for financial services from those firms. If small banks disproportion-

ately serve the negatively impacted small firms, then small banks will disproportionately be

affected. For example, advances in inventory management and vertical supply chains may

contribute to the success of big box retailers’ abilities to exploit economies of densities, whose

expansion comes at the expense of small local retailers.8 To the extent that national retailers

access credit through large banks or capital markets and local retailers seek credit from local

financial institutions, we would expect these technological changes to lead to a decrease in the

demand for small-bank financial services. Similarly in agriculture, the Kansas City Federal

Reserve Bank Ag Finance Databook reports in July 2018, “the size of livestock loans also has

been trending higher, suggesting that consolidation has contributed to fewer, larger farms

with larger lending needs.” The Kansas City Federal Reserve Ten Magazine November 2017

edition ponders “does farm expansion make owners think the small community bank can no

longer provide them the amount of credit and services they need?”

The empirical challenge to assess the impact of small firm outcomes on small bank out-

comes is that theory and existing evidence in the literature suggest that small bank outcomes

affect small firm outcomes. We expect that known technological and regulatory changes af-

fecting small banks reduce the small-bank supply of financial services to their customers, who

are disproportionately small firms. Stated differently, this paper aims to evaluate the effects

of the demand for small-bank financial services on small-bank outcomes, which must be dis-

entangled from small-banks’ supply of financial services. To resolve this challenge empirically
7As of 2017, small banks comprised 8.6 percent all banking assets, but held 21.5 percent of all small commercial

loans (i.e. less than $1 million in 2017 dollars) made by banks. Source: Call Reports.
8See, Holmes (2011) and Jia (2008).
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we rely on a Bartik-like instrument. In our primary specification, we construct a county-

year level Bartik instrument using annual national industry growth from 2003 through 2017

(such that 2003 reflects 2002-2003 growth) weighted by year 2000 county industry shares.

The Bartik instrument relies on ex-ante variation in industry shares and the identification

assumption for the purposes of this paper is that this variation does not predict innovations

to small-bank financial services supply, given the other controls. We discuss this assumption

and associated diagnostic tests suggested by Goldsmith-Pinkham, Sorkin, and Swift (2019)

in Section VI.

We find that changes in small-firm employment are statistically and economically signif-

icant factors to changes in small-bank deposits and branches. Across specifications, we find

that a one percent decrease in small-firm employment is associated with approximately a

1.2 percent decrease in small-bank deposits. This coefficient implies that moving from the

75th percentile county-year small-firm employment growth (3.4 percent) to the 25th percentile

county-year small-firm employment growth (-3.0 percent), is associated with a 7.7 percent de-

crease in small-bank deposit growth. Similarly, we find that a one percentage point decrease

in small-firm employment growth is associated with a 0.3 percent decrease in small-bank

branch growth. In contrast, we find that large-firm employment has no statistically or eco-

nomically significant relationship with small-bank deposits or branches, suggesting that our

results are not driven by general improvements to the local economy. In addition, we find

that small-firm employment growth is not statistically or economically related to large-bank

deposit or branch growth. Together, our results are consistent with theories and evidence

on relationship banking. In particular, small firms rely disproportionately on small, local

banks, while large firms do not rely on local finance and large banks do not rely on local firms

(relative to small banks’ reliance) in their business model.

We then examine the mechanisms through which small-bank deposits and branches are

affected by changes to small-firm employment. In particular, we examine the relationship

between small-firm employment growth and the propensity of small banks to be acquired,

to grow through acquisition, and to fail. Our findings demonstrate that our main results
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are driven by the propensity of small banks to be acquired in the face of declines of small

firm employment (or, in contrast, a lesser propensity to be acquired in the presence of small-

firm employment growth). Again, our results are consistent with the view that small banks

specialize in lending to small businesses and that in the absence of small business financial

service demand, economies-of-scale from a larger bank model may be more profitable than a

small-bank business model.

This paper relates to strands of literature on bank consolidation, industrial sector con-

solidation, and relationship banking. The literature on bank consolidation is extensive and

well-established. Berger, Demsetz, and Strahan (1999) provide a summary of the literature,

highlighting leading theories of consolidation through the time of publication. Among the

leading explanations the authors present are increased economies-of-scale from technological

innovation, international consolidation of markets, and deregulation. Radecki, Wenninger,

and Orlow (1997) argue that alternative delivery of deposit services (e.g. ATMs) may im-

prove economies of scale. Similarly, Petersen and Rajan (2002) and Berger and Frame (2007)

discuss developments in small-business credit scoring and the associated economies-of-scale.

Arguments that bank consolidation is a consequence of deregulation follows from major leg-

islation passed in the 1990s that removed barriers to bank size. Among the barriers lifted by

legislation were laws limiting interstate bank branches (Riegle Neale Act of 1994) and prohi-

bitions on affiliations with certain nonbank financial intermediaries (Gramm Leach Bliley Act

of 1999). Consistent with this theory, Jayaratne and Strahan (1998) show that removal of in-

terstate restrictions on branching resulted in increase merger and acquisitions. More recently,

Cyree (2016) argues that post-crisis financial regulation is associated with fixed compliance

costs that further increase economies-of-scale and limit the profitability of small banks. Such

an argument was, at least in part, the rationale behind the passage of the Economic Growth,

Regulatory Relief and Consumer Protection Act of 2018.9

Regarding industrial consolidation, both theoretical and empirical literature demonstrate
9See Crapo (R-Idaho), Chairman of the U.S. Senate Committee on Banking, Housing and Urban Affairs remarks

on October 2, 2018.
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effects of real-side consolidation. Goldmanis, Hortascu, Syverson, and Emre (2010) show that

e-commerce contributes to decreased profitability of small firms. Jia (2008) finds that Wal-

mart entry is responsible for approximately 50 percent of the nationwide decline in small dis-

count retailers. More generally, Grullon, Larkin, and Michaely (2019) look at publicly traded

firms in Compustat and find that large firm shares and market concentration have generally

increased across industries, with “surges” in various measures of consolidation and concentra-

tion beginning in the late 1990s or early 2000s. They find that market share for the largest

four firms increased in more than 80 percent of industries and that for 21 of 65 industries,

the largest four firms’ collective market share increased by more than 40 percentage points.

Similarly, Council of Economic Advisers (2016) and citations therein document declining

competition across industries. The report notes that a “natural question is whether increased

concentration in one area of the supply chain leads to increased concentration in other parts

of the supply chain.” Relatedly, Crawford and Yurukoglu (2012) and Gowrisankaran, Nevo,

and Town (2015) examine the downstream effects of consolidation of television and managed

care industries, respectively.

Underpinning the narrative of this paper is the literature on small (“community”) banks’

and their comparative advantage in relationship lending. Relationship banking is defined as

financial services that invest in customer-specific information, with the profitability of invest-

ments evaluated across repeated customer interactions (Boot (1999)). Berger et al. (2005) and

Chakraborty and Hu (2006) argue that the proprietary information gained through relation-

ship banking gives community banks a distinct comparative advantage over their large-bank

competitors. Consistent with the view that community banks have a comparative advantage

in relationship lending, Carter and McNulty (2005) finds that community banks outperform

their peers in the more informationally opaque small business lending market. Community

banks’ comparative informational advantage in small business and relationship lending may

emanate, in part, from their distinct knowledge of local markets. Through their abilities to

acquire “soft” information, community banks expand access to credit. The organizational

structure typically exhibited within community banks may provide them advantages in re-

6



lationship lending compared to larger banks. Career paths for loan officers at community

banks and larger banks differ, with the larger banks offering more intrafirm location and

position mobility. As a result, loan officers at community banks may have more incentive to

create long-term lending relationships Petersen and Rajan (1995). Agency frictions between

loan officers and management may also be better mitigated through the flatter organizational

structure of community banks the close proximity of senior management and the loan office

reduces intrafirm monitoring costs. Stein (2002) contends that a flat organizational structure

is better than a hierarchical structure at producing “soft” information, while large hierarchies

perform better when information can be “hardened.” Recognizing that the comparative ad-

vantage is neither static (Berger, Cowan, and Frame (2011)) nor uniform across the industry

(Federal Deposit Insurance Corporation (2018)), we rely on the view from the relationship

lending literature that, in comparison to large banks, small banks disproportionately serve

small business customers.

The rest of the paper is organized as follows. Section II discusses the data used in the

analysis. Section III discusses the Bartik methdology and the diagnostic tests performed (and

to be performed) to assess the validity of the instrument. Section IV discusses the results.

Section V discusses how our small business employment measure relates to measures of small

business lending. Section VI unpacks the Bartik instrument to gain a better understanding

of the implicit identification assumptions in our estimator. Section VII concludes.

II. Data

Our paper assumes that small banks have a comparative advantage in serving small businesses

and, consequently, that shocks to small businesses disproportionate affects small banks. Pri-

marily, the narrative and the literature focus on this comparative as emanating through small

business lending. While this forms the basis of our hypothesis, small business performance

might also affect small bank growth through other banking services, including small business

deposits (Kennickell, Kwast, and Pogach (2015)) or lending to households (e.g. home equity
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line of credit) whose ultimate purpose is to support a small business (see Robb and Robinson

(2014) and Avery, Bostic, and Samolyk (1998)).

To measure small businesses, which serve as a proxy for banking services demand, we use

Census Quarterly Workforce Indicators (QWI) data on firm employment.10 QWI provide

local labor market statistics by industry and are sourced from the Longitudinal Employer-

Household Dynamics (LEHD) linked employer-employee microdata. LEHD covers over 95

percent of U.S. private sector jobs and and is itself sourced from administrative records on

employment. For this paper, the critical information provided by the employer based records

is the number of employees in a county by the size of the firm. Note that we use firm size,

rather than establishment (physical place of work) size because our narrative revolves around

the premise that the banking decisions are made at a firm, rather than an establishment,

level. For example, as of January 2017, Target Corporation had 323,000 employees and

1,803 stores, approximately 180 employees per store.11 We view the relevant measure for

Target with regard to its choice of financial services to be 323,000, not 180. Thus, we want

our measure of local firm employment for a county with a single Target store to assign 180

employees to a firm of size 323,000 employees, consistent with the measurement in QWI.

QWI includes data on the number of employees by industry by five different firm sizes: 0-

19 employees, 20-49 employees, 50-249 employees, 250-499 employees, and 500+ employees.

Through the rest of the paper, we use these size categories to define small (<250) and large

firms (>500), designating firms with 250 to 499 employees as neither small nor large.12 We

use June data from each year for all specifications to align with the timing of the branch

data, discussed below.

In Figure 2, we plot industry employment growth and changes in small-firm employment

shares by industry (plots normalized to 0 in year 2000). First, we note that there is consider-
10In unreported analysis, we show that county level small firm employment growth is strongly correlated with

small business credit growth, as measured in Community Reinvestment Act (CRA) data. However, CRA data does
not include banks below the $1 billion threshold and is therefore not a viable source of data for small bank loan
supply for this study.

11Target Corporation, 2016 Annual Report.
12We use 250 as the benchmark for small firms rather than 500 to avoid a mechanical relationship between small

firm shares large firm shares.
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able variation across industries in growth rates, changes in small-firm employment shares, and

the relationship between the two. For example, the retail industry (NAICS 44-45) saw virtu-

ally no cumulative growth in employment between 2000 and 2017. However, small retail-firm

employment shares fell by nearly ten percentage points over the period, the largest decline

in small-firm employment shares of any industry. Manufacturing (NAICS 31-33), which ex-

perienced one of the largest employment declines during the period, saw a slight increase in

small-firm employment shares. Meanwhile, the industry with the largest increase in small-firm

employment share, Mining (NAICS 21), also had increase in overall employment.

For bank data, we primarily use Summary of Deposits data from the Federal Deposit

Insurance Corporation. Summary of Deposits includes bank branch location and branch

deposits. The data are collected for all FDIC-insured institutions, which includes thrifts, but

does not include credit unions. The data is collected annually as of June 30. The reporting

allows for consolidation of deposit accounts across offices, but only within a county. For

this paper, we aggregate deposits to the county level by bank when computing measures

of competition and across all branches in a county by size for computing large- and small-

bank deposit and branch shares. We also rely upon Reports of Condition and Income (Call

Reports) to measure bank level variables, most importantly assets. For most of the analysis,

we define banks as “small” if they have less than $1 billion (2002 dollars) in assets and “large”

if they have more than $50 billion. The $1 billion cutoff for small banks is common in the

literature13 and for regulatory purposes.14 Meanwhile, the $50 billion definition for large is

consistent with the definition of large banks requiring additional oversight in the Dodd-Frank

Act in 2010.

In Figure 3 we plot average national changes in the small-firm employment shares and

small-bank deposit shares across counties. The time series plots suggest that there is a strong

temporal correlation between small-firm employment shares and small-bank deposit shares.

Small bank and small firm shares both tended to decline from 2000 to 2017, though declines
13For example, Berger et al. (2005) and also is a common benchmark for regulatory purposes.
14For example, Community Reinvestment Act requires that assets of more than (approximately) $1 billion collect

and report data on small business, small farm, and community development lending.
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for both were steepest in the boom leading up to the 2008 financial crisis and the post-crisis

recovery. Declines were the smallest (even increasing in some years) for small firms and small

banks at the tail end of the 2001 recession and during the Great Recession.

We report summary statistics in Table I for the main sample period 2003 to 2017. The

annual average decline of small-bank deposit shares across counties is 74 bps, while the average

decline in small-firm employment share across counties is nearly 10 bps. In the case of banks,

we find that the decline of small bank share is nearly 90 percent accounted for by the rise in

large-bank deposit share (which is not mechanical, given that banks between $1 billion and

$50 billion are included in neither definition). In the case of real businesses, approximately 75

percent of the decrease in small firm employment share is accounted for from an increase in

large firm share (7.6 bps). Changes in small-firm employment and small bank shares can also

be observed through the log differences of businesses (growth). Average annual growth for

large firms across county-years is approximately 129 bps during this period, though only about

10 bps for small firms. Meanwhile, both small bank deposits and small bank branches shrunk

on average across county-years by about 187 bps and 183 bps, respectively. In contrast, large

bank deposits grew on average by 1543 bps across county-years and large bank branches grew

by 237 bps. Collectively, both the real and banking industries saw stagnant growth if not

declines in smaller institutions and considerable growth in larger institutions. We also report

values of pre-sample controls from the year 2000: population (Census), unemployment rate

(BLS), indicator for urban (Census), income per capita (Haver), number of branches (SOD),

and small bank deposit share (SOD).

In Table II we present five year growth statistics for our variables of interest to show how

the trends from Table I differ across the pre-crisis, crisis, and post-crisis periods. In each of

the five year periods, small-firm employment and small-bank deposit shares fell, though the

dynamics differed across periods. Prior to the financial crisis, the average county saw growth

in both small-bank deposits (7.9 percent) and small-firm employment (4.6 percent). However,

both saw their relative shares decline as larger institutions grew even faster, with (180 percent

for large-bank deposits and 8.2 percent for large-firm employment). These trends led to

10



average declines in small-bank deposit shares of 3.2 percent and small-firm employment share

of 0.19 percent across counties. During the five-year period encompassing the 2008 financial

crisis and associated recession period (June 2007 through June 2012), the average county saw

an absolute decline in both small-bank deposits (11.8 percent) and small-firm employment (5

percent). In both cases, large-firm employment growth (2.8 percent) and large-bank deposit

growth (48 percent) continued, albeit at slower rates than in the expansion period. In the

recovery period (June 2012 to June 2017), small firms continued to lose employment share

(0.65 percent), driven by large-firm employment growth outpacing small-firm employment

growth (8.9 percent to 2.1 percent), similar to the pre-crisis period. For banks in the recovery

period, the average county saw declines in small-bank deposit share as small-bank deposits

shrunk at a faster rate than they did for large banks (24 and 3.9 percent, respectively).

In Figures 4 and 5 we map the county trends in small-firm employment growth and

small-bank deposit growth, respectively. Starting with Figure 4, we show that county level

small-firm employment grew the 2002 to 2017 most in the Mountain Region (e.g. CO, UT,

NV) with strong growth in counties across southern Texas and western North Dakota. Areas

in Appalacchia, the Midwest, and the Plains also appear to generally have lower small-firm

employment growth compared to the rest of the country, despite reasonably strong small-

firm employment growth in the urban areas in these regions (e.g. Indianapolis, Columbus,

Pittsburgh). In Figure 5, we map small-bank deposit growth across counties in the United

States from 2002 to 2017. In some areas, small-bank deposit growth resembles that of small-

firm employment growth. Texas and Western North Dakota have notably strong small bank

deposit growth, while Appalachia generally has weaker small-bank deposit growth. However,

small-bank deposit growth and small-firm employment growth have notable differences in the

Heartland and rural versus urban areas. Whereas small-business employment growth seems

weakest in the Heartland and rural areas, this is where small-bank deposit growth is strongest.

In Table III we show that the correlations suggested Figures 4 and 5 are borne out statisti-

cally. In Column 1 we show results from a univariate regression of small-bank deposit growth

on small-firm employment growth for 2003 through 2017 and find a statistically significant
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relationship at the 5 percent level. The coefficient of 0.16 implies that a 1 percent growth

in county small firm employment is associated with a 16 bps increase in county small bank

deposit growth. In Column 2 we show that the result is similar in magnitude and significance

when including year fixed effects. In Column 3 we similar show that the association persists

at a similar magnitude and significance when adding controls from 2000, including log pop-

ulation, unemployment rate, an urban indicator variable, log income per capital, log number

of branches and the small bank deposit share. Of the controls, only log number of branches

and log population are statistically significant, with larger counties by population associated

with slower deposit growth and larger counties measured by branches associated with larger

small bank deposit growth. In Column 4 we find similar associations in magnitude and sta-

tistical significance when adding state fixed effects. In Columns 5 through 8 we run a similar

analysis but use large-firm employment growth rather than small firm employment growth

as an explanatory variable. In none of the specifications is large-firm employment growth

statistically or economically significance in its association with small bank deposit growth.

Thus, the regressions suggest that the association between small-bank deposit growth and

small-firm employment growth not a function of a relationship of small-bank deposit growth

to economic growth in general, but is instead specific to small-firm growth.

III. Methodology

We use a Bartik-like approach to estimate the effect of small-firm performance on small-bank

performance. We are interested in the following kind of equation:

yct = ρDct + xctβ0 + εit (1)

where c are counties, t is year, yct are bank outcomes, Dct is a vector of controls, xct are real

sector outcomes, and εct is a structural error term. In our primary analysis, we are interested

in small-bank deposit log differences as the yct variable and real small-firm log differences
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as the xct variable. The identification challenge from the above equation is that small-firm

outcomes may be driven by small-bank outcomes, rather than the reverse, which biases the

OLS parameter estimate of β0. Indeed, established literature (e.g. Cetorelli and Strahan

(2006)) suggests that shocks to small bank operations (e.g. mergers) affect small businesses.

The Bartik instrument is constructed by taking the inner product of county-specific indus-

try shares and and national real industry-period growth rates (for the variable of interest).

As discussed in Goldsmith-Pinkham, Sorkin, and Swift (2019), the underlying assumption

from this approach is that the industry shares are exogenous (conditional on the controls) to

innovations in the outcome variable (e.g. small-bank deposit growth).15 Namely, the Bartik

instrument is constructed as:

Bct = Zc0Gt =
∑

k

zck0gkt (2)

where Gt is a 1×K vector of national real (i.e. nonfinance) industry small business growth

rates in year t, Zc0 is a 1×K vector of initial (year 2000) industry shares for county c. This

produces a standard two-stage least squares estimation, where the first stage regresses the

explanatory variable of interest (county c small firm growth in period t) on the controls and

the Bartik instrument:

xct = Dctτ +Bctγ + ηct. (3)

For control variables Dct we include time dummies and year 2000 county controls, namely:

log population, log income per capital, an urban indicator variable, log bank branches, and

small bank deposit share. We assume that these variables are strictly exogenous for this

methodology. While this is a strong assumption, it is standard for this environment and we

lag our estimation time frame (2002 to 2003 growth rates being the earliest period in our

sample data) from the initial period (2000) to mitigate concerns about the violation of this
15Note that we are using log differences rather than levels, similar to Autor, Dorn, and Hanson (2013).
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assumption.

In Table IV we report regressions of the small-firm county-year growth on the Bartik

instrument. First, in Column 1 we report the relationship between the instrumented variable,

small-firm employment growth, and the controls. Small firm employment growth has strong

positive correlations with a number of control variables. Small firm growth is positively

correlated with 2000 values of log county population, an urban indicator, and log income per

capita and negatively correlated with 2000 values of unemployment and log bank branches.

In Column 2 we report the results of a regression of small firm employment growth on the

Bartik instrument, with year fixed effects only. The coefficient on the Bartik instrument

is approximately 1, with a F-statistic of 33. Results are similar when we include the year

2000 county controls in Column 3. In Columns 4, 5, and 6 we report regression results of

small firm employment on the Bartik instrument for the separate five year samples 2003-2007,

2008-2012, and 2013-2017 (all years inclusive). In each case, the F-statistics for the associated

regressions are 7.6, 46, and 10, respectively.

The question that this paper considers is whether the decreased role of small banks in

the banking industry is a consequence of demand for small bank financial services emanating

from real side shocks to small firms. For the Bartik instrument to be valid, the identifying

assumption is that industry composition does not predict innovations to the supply of small

bank financial services. While this assumption is not directly testable, we perform a number

of diagnostic tests to assess the validity of the estimator.

First, we would expect that one of the primary drivers of the supply of small bank financial

services would come from household deposit supply. Two natural channels through which

household deposit supply be influenced are population growth and increases in wealth (per

capita income). In Table V we show in Column (1) that small bank deposit growth is

strongly correlated with both of these demographic variables, though the regression does

not distinguish whether this correlation is driven by changes to the supply or demand of

deposits. In Column (2) we show that the Bartik instrument constructed using national

industrial trends on small firm employment and year 2000 county-level industrial shares does
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not predict county population growth. In contrast, in Column (3), we show that a Bartik

instrument constructed on large firm employment trends does predict population growth. In

a regression jointly estimating the relationship of Bartik instruments constructed with small

and large employment growth in Column (4), we find that the small firm employment Bartik

instrument actually has a negative relationship with population growth, after controlling

for the large firm employment Bartik instrument. In Columns (5) through (7) of Table V

we perform a similar exercise to Columns (2) through (4), using income per capita growth

as the dependent variable rather than population growth. Columns (5) and (6) show that

Bartik instruments using both small firm and large firm employment growth, respectively,

have a strong positive association with per capita income growth. However, in Column (7) we

show that this correlation is driven primarily by the variation in the large firm employment

instrument. Naturally, growth in per capita income may itself be the consequence of changes

to the real side demand for labor. In robustness analysis we use the Bartik instrument for

large firm employment to provide insights on how our results may be driven by innovations

to household deposit supply. In addition to examining factors that affect the supply of small

bank financial services, we further explore the validity of our instrument using the analysis

of Goldsmith-Pinkham, Sorkin, and Swift (2019) in Section VI.

IV. Results

In Table VI we report the results of our main specification of small bank deposit and branch

growth on instrumented small firm employment growth. In Column 1, we report the results

of an OLS regression of small bank deposit growth on the Bartik instrument. The coefficient

on the Bartik instrument is 1.3 and statistically significant at the five percent level. The

result suggests that a one percent increase in annual county small firm employment growth

is associated with 1.3 percent increase in county small bank deposit growth. Similarly, using

a two-stage least square approach in Column 2, we find that county small firm employment

growth is associated with a 1.2 percent increase in small bank deposit growth, again significant
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at the 5 percent threshold. In Column 3, we report results of a two stage least squares

regression of small bank deposit growth on large firm growth, instrumenting with a similarly

constructed Bartik instrument for large firms. The association of small bank deposit growth

and large firm growth is less than half as large (0.49) and marginally significant. In Columns

4, 5, and 6 we report results from similar regressions to Columns 1, 2, and 3, using small

bank branch growth rather than small bank deposit growth as the dependent variable. In

Column 4, we find that a one percentage point increase in Bartik instrument for small firm

employment growth is associated with a 0.34 percent increase in small bank branch growth,

significant at the five percent level. Using the Bartik instrument for small firm growth in a

two-stage least squares, we report in Column 5 an coefficient of 0.31, also significant at the

five percent level. We report in Column 6 no statistically significant relationship between

instrumented large firm growth and small bank branch growth, with a coefficient of 0.09. In

unreported results, we find similar coefficients both in magnitude and statistical significance

when using 3-digit NAICS codes as the basis of our construction of the Bartik-instrument.

In Table VII we examine a number of alternative specifications relative to the baseline. In

Column (1) we report results of the baseline Bartik two stage least squares specification using

small bank deposits as the dependent variable, but weighting observations by county popula-

tion. The point estimate (1.3) and the statistical significance (5 percent) of the weighted two

stage least square are similar to that of the unweighted regression. In Column (2) we report

results of the baseling Bartik two stage least squares specification using small bank branches

as the dependent variable, but weighting observations by county population. Like the small

bank deposit specification, the point estimate (0.35) and statistical significance (5 percent)

are similar to the unweighted specification. In Column (3) we report an OLS regression of

change in county level HHI on small firm employment growth. We find no significant rela-

tionship between changes to HHI and small firm employment, suggesting that our baseline

results are not leading to changes in how many banks are competing in a county, but rather

which banks are competing in a county. In Column (4) and (5), we report the results of an

OLS regression of large bank (>$50 billion in assets) deposits and branches, respectively, on
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small firm employment. In neither case is there an economically or statistically significant

relationship between small firm employment and large bank growth variables. These regres-

sions suggest that our main specifications are not driven by a general increase in demand for

banking services associated with small firm growth.

Given our definition of “small” banks as those below $1 billion, the county-level small

bank measurements can be affected by small firm employment growth through at least four

distinct mechanisms. Small banks could be acquired by larger banks, ceasing to be designated

as “small.” Small banks could themselves acquire other small banks to grow out of the small

bank classification. Small banks can fail. Finally, small banks can organically grow out of

the definition. Theories and existing literature on relationship banking suggests that the first

mechanism, acquisition by another bank, is the most likely mechanism through which small

firm employment affects small banks. In particular, our paper relies on the view that small

banks have a comparative advantage in small business lending. If small business lending

struggles, then a small bank would not be expected to capitalize on this advantage through

organic growth or acquisition. For example, Berger, Saunders, Scalise, and Udell (1998) find

that acquired institutions adopt the lending strategies of their acquirer. Thus, a small bank

facing a decline in small firm customers would be unlikely to capitalize on their comparative

advantage through acquiring another institution. While it seems theoretically possible for

small firm employment to affect small bank deposit and branches through failure, we expect

that failures are more likely the consequence of larger regional and macroeconomic trends.

To examine the mechanisms through which small bank deposit and branch growth may

occur, we measure small bank deposits (branches) affected from acquisition,16 acquiring an-

other institution, and failing, as a proportion of county deposits. In Table VIII we relate

these measures to small firm employment growth. We use both an OLS regression and also

a Tobit regression to account for the fact that the county measures of affected small bank

deposits (branches) is bounded below by zero and, for many county-years, is exactly equal to
16We exclude intracompany merger in our merger definition, where an “intracompany” acquisition is defined as a

merger in which the institutions belonged to the same holding company for less than one year prior to the merger.
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zero. In Columns (1) and (2) we analyze the relationship between small-firm employment and

acquired small-bank deposits. In Column (3) and (4) we analyze the relationship between

small-firm employment and acquiring small-bank deposits. In Column (5) and (6) we analyze

the relationship between small-firm employment and failed small-bank deposits. Columns (1)

and (2) suggest in both OLS and Tobit regressions a strong statistical relationship between

small-firm employment growth and the propensity for small bank deposits to be acquired:

Counties experiencing a one percent decrease in small firm employment are expected to see 2

bps (OLS) and 28 bps (Tobit) of small-bank deposits be acquired, relative to county deposits.

In Column (3) we find that small-firm employment growth is positively associated with small

banks engaging as an acquiring institution, though the result is not robust to a Tobit specifi-

cation. In Columns (5) and (6) we do not find a statistically significant relationship between

small-firm employment growth and small bank deposits associated with a failure.

While our results suggest that shocks to small firms affect small banks on the external

margin (e.g. deposit growth, branch growth, mergers), it may also be the case the small-firm

outcomes affect small banks on the internal margin. For example, small banks may shift their

business strategies in response to changes in the organizational structure of the real economy.

As the role small firms declines, banks may shift their portfolios away from small-business

lending and move toward other activities, such as residential real estate lending.

Empirically, one challenge with assessing the relationship between small firm outcomes

and small bank business strategies is that other than the number of branches and deposits,

data for banks tends to be available at the bank level rather than the bank-location level.

This is particularly true for small banks that are not subject to Community Reinvestment

Act reporting requirements (see Section V). However, survey data from Federal Deposit In-

surance Corporation (2018) finds that more than 70 percent of small banks focus their small

business lending portfolio at the county-level or finer. Consequently, to analyze small bank

portfolio decisions, we focus exclusively on small banks with a geographical presence in a

single county,17 understanding as a limitation that some portion of banks portfolios may ex-
17This is the case for 54 percent of small banks in the data.
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tend beyond their branch footprint. We use data from Call Reports to measure the banks’

portfolios.

For small banks operating in single counties, we examine the relationship of industrial

organization on small banks by regressing bank portfolio allocations on small-business firm

employment growth, including bank fixed effects. We run the regression both as OLS and as

two stage least squares regressions, using a small-firm Bartik instrument (national industry

small-firm employment growth weighted by year 2000 county-industry shares). We report the

results in Table IX In the odd numbered columns we report results from the OLS specification

and in the even numbered columns we report specifications from the two-stage least squares

specification. Columns 1 and 2 use core deposits to liabilities as the independent variable;

Columns 3 and 4 use small-business lending (measured using the Call Report data as loans

less than $1 million to businesses plus loans less than $500 thousand to farms);18 Columns

5 and 6 use commercial and industrial loans to total loans as the independent variable; and

Columns 7 and 8 use residential real estate loans to total loans as the independent variable.

We find in Columns 1 and 2 that the proportion of core deposit liabilities increases with

small firm growth. In Columns 3 and 4, we find in both the OLS and 2SLS specifications

that the proportion of the loan portfolio devoted to small business lending are statistically

associated with small firm growth. In Columns 5 and 6, we show that the results from

Columns 3 and 4 are specific to small business lending and do not apply to the commercial

and industrial loan portfolio more generally. In particular, the parameter estimate from

Column 5 on the relationship of small firm employment growth on the commercial loan

portfolio is quantitatively similar to that in Column 3, which includes only small business

loans. Moreover, the results from the 2SLS specification for small business loans does not

carry over to the commercial loan portfolio more generally in Column 6. In Columns 7 and 8,

we show that the residential real estate lending portfolio is negatively associated with small

firm employment growth and that the magnitudes of this relationship is almost exactly the
18Most studies (e.g. Cortés et al. (2019)) loan size as a proxy for firm size absent a better measure. Federal

Deposit Insurance Corporation (2018) discuss the limitations of this approach.
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reverse of the estimates for the small business lending portfolio. Thus, our results suggest

that when small firm employment decreases, bank loan portfolios shift from small business

loans to residential real estate loans.

In Table X we examine to what extent the results from Table IX are particular to small-

firm employment growth. To test this, we consider similar OLS regressions to Table IX. In the

odd number columns, we report results from OLS regressions of bank portfolio composition

on large firm employment growth. In even number columns, we report results from OLS

regressions of bank portfolio composition on both large and small firm employment growth.

In the odd numbered columns, we observe that large firm employment growth is positively

associated with core deposit funding for banks, but unrelated to bank portfolio allocations.

When we include both small firm and large firm employment growth, we observe that the

former is of similar (if not larger) magnitude and statistical significance after including the

latter. In addition, the magnitudes of the coefficients are greater for small firm employment

growth than large firm employment growth. Small firm employment is associated with more

than three times the increase in core deposits to liabilities ratio than is large firm employment

growth (Column 2); more than four times the increase of small business loans to total loans

than is large firm employment growth (Column 4); more than five times the increase in

commercial loans to total loans than is large firm employment growth (Column 6); and more

than eight times the decrease in residential real estate loans to total loans than is large firm

employment growth (Column 8).

V. Employment and Small Business Lending

In our analysis, we rely upon QWI data on employment by firm size to measure changes in

the aggregate size and performance of small businesses. Meanwhile, our narrative focuses on

changes in the demand for financial services from small businesses. While this may include a

variety of services, the extant literature points to small business loans as an integral part of

small business finance. In this section, we examine how our measure of small business financial
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services demand from the QWI data corresponds to measures of small business borrowing.

To assess the relationship between small firm employment and small business borrower,

we rely upon data from the Community Reinvestment Act (CRA). CRA is intended to en-

courage depository institutions to help meet the credit needs of the communities in which

they operate, including low- and moderate-income neighborhoods. All banks that meet an

asset size threshold are subject to data collection and reporting requirements. As of De-

cember 31, 2017, the asset size threshold that triggers data collection and reporting for all

agencies is $1.226 billion, and generally increases year-on-year at about the rate of inflation.

CRA data includes bank loans of certain size thresholds aggregated to the county level on an

annual basis. Consequently, a limitation of the data is that it does not measure loans to small

businesses per se, but rather small loans, independent of firm size. Nevertheless, CRA data

has commonly been used in the literature to proxy for small business lending (e.g., Cortés

et al. (2019) and references therein).

For the purposes of our study, the asset size threshold is problematic to measure small

business lending by small banks because it explicitly excludes those banks in which we are

interested. However, under the assumption that the county-level demand for small business

loans is correlated across large and small institutions, we use the CRA data to inform to what

extent the demand for small business loans from small banks is correlated to our primary

variable of interest, growth in small firm employment.

In Table XI we report results of regressions of county-level small business lending from

CRA on our measure of county-level small business employment from QWI. In Column 1,

we report results of county-aggregate CRA loan volume growth regressed on small firm em-

ployment growth from QWI and year 2000 county controls. We find that CRA lending is

strongly correlated with small firm employment. In Column 2, we find a similarly strong

relationship using county fixed effects in place of year 2000 county controls. In Column 3,

we add large firm employment growth as a control and find that it is an order of magnitude

smaller in explaining CRA county lending growth than small firm employment growth and is

marginally significant. In Columns 4 through 8, we use bank-county-year data to examine the
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relationship between small firm employment growth and small business lending. In Column 4,

we show that our specification from Column 1 yields similar results in the bank-county-year

data.

One challenge with the CRA data is that reporting specifically excludes smaller banks.

As a result, CRA county aggregates are in part a consequence of which bank report within

a county. In Columns 5 through 8 we exploit the structure of the CRA data to assess

the relationship of small business lending and small business employment within bank. In

Column 5, we show that the relationship between QWI small firm employment growth and

CRA lending growth are strongly related after controlling for bank fixed effects. In Column

6, we should that the relationship holds across counties within a bank-year. In Column 7,

we show that the relationship holds within a bank-year after controlling for county fixed

effects. Finally, in Column 8, we show that the effect persists after controlling for changes in

log large-firm employment. Although large firm employment is statistically related to small

business loans measures with CRA data, the relationship between small firm employment and

small business lending is an order of magnitude larger and also statistically much stronger.

Together, the results of this sections suggest that small firm employment is strongly related

to small business loan demand.

VI. Bartik Diagnostics

Goldsmith-Pinkham, Sorkin, and Swift (2019) (GSS) show how to construct Rotemberg

weights which allow us to better understand which industries are primarily driving the es-

timates, and to make more concrete the set of specification tests that support the research

design. In this section, we discuss the Rotemberg weights associated with our instruments.

In particular, GSS show that the Bartik instrument is effectively a weighted sum of just-

identified instrumental variable estimators where each industry’s share can be considered as

its own instrument. They then show that the Bartik estimator (β̂Bartik) can be rewritten as
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a weighted sum of the just-identified estimators. Mathematically:

β̂Bartik =
∑

t

∑
k

α̂ktβ̂k

where

β̂k = (Z ′kX⊥)−1Z ′kY
⊥ and α̂kt = gktZ

′
kX
⊥∑

t

∑
k′ gk′tZ

′
kX
⊥

so that
∑

t

∑
k

α̂kt = 1

where Zk are year 2000 county shares of industry k, gkt is the national small firm growth

rate of industry k in year t demeaned by the industry average,19 X is a matrix of county

small-firm employment growth rates, Y is a matrix of small bank deposit growth rates, and

X⊥ = MDX where MD is the annhilator matrix for controls D, MD = I −D(D′D)−1D′ and

I is the identity matrix. Denote α̂k =
∑

t α̂kt.

We interpret the Bartik instrument in this paper as reflecting variation in 2000 county-

industry shares. Thus, the implicit assumption in this paper is that those county-industry

shares are exogenous to future small bank deposit growth conditional on the other covariates.

The Rotemberg weights provide insight into which of the assumptions of exogeneity of county-

industry shares are most important for the empirical design or, alternatively, the assumption

for which our design is most sensitive to mis-specification. In Table XII and Figures 6 and 7,

we report diagnostics of Rotemberg weights as suggested by GSS.

Panel A of Table XII shows that the bulk of the absolute weight of the estimator is

absorbed by industries that receive positive weights. In Panel B, we show that the high

weight industries are not necessarily higher or lower growth industries, with a correlation

coefficient of -0.082. However, the high weight industries are highly correlated with first-

stage F-statistics, which is also borne out in Figure 6. This is an important diagnostic, as
19When the industry shares sum to one within a location, the instruments are linearly dependent. To address this

issue, we follow GSS, and report Rotemberg weights that come from demeaning the (unweighted) industry growth
rates.
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it reveals that the high-weight industries act as strong instruments. In addition, the high-

weight industries are also associated with industries with more industry share variation across

counties (correlation coefficient 0.450). In Panel C, we show that much of the absolute weight

of the instrument is absorbed by two years in the data, 2009 and 2016. Panel D of Table XII

indicates that, consistent with Figure 6 the top five industries absorb nearly the entirety of

the absolute weight of the estimator and the top two industries (Mining, Quarrying, and Gas

Extraction; and Manufacturing) receive more than 80 percent of the absolute weight of the

estimator. Thus, our identifying assumption can be best understood as an assumption that

conditional on other covariates, county employment shares for these two industries in 2000 is

not driven by future innovations to small bank deposit growth, especially for 2009 and 2016.

Panel D also shows that the point estimates across the top-five industries are similar to one

another and to the overall Bartik estimator. Furthermore, the highest two weight industries

those with below average county-small-firm-employment growth, so that our identification is

coming from counties where small-firm employment has relatively declined.

In Figure 7 we plot the first-stage F-statistics against the just-identified estimators βk to

understand the heterogeneity of the just-identified instruments. We restrict attention to only

those instruments with a first-stage F-statistic greater than 5, consistent with GSS. The circles

in the graph represent industries with positive Rotemberg weights, while the diamonds reflect

industries with negative Rotemberg weights and the size of the shapes reflect the magnitude of

the weight α̂k. The plot demonstrates that the strongest first-stage industries in our analysis

tend to produce estimates similar to our Bartik estimator (i.e. centered around 1) and one

another.

VII. Conclusions

In this paper, we argue that the financial consolidation is, in part, a consequence of real

consolidation. Given that extant literature finds that the bank consolidation reduces small-

business lending, our results suggest that there is a feedback loop between the real and
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financial sectors. Our findings complement existing views that regulation and technology

have contributed to bank and real-side consolidation. The results highlight that the viability

of small banks may depend on the viability of small firms.
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Table I: Source: Census, QWI, and SOD data. Difference variables expressed as annual differences (e.g.
the difference between 2003 and 2002).

Annual County Data, 2003-2017

mean p50 sd County-Years
Ln(Pop2000) 10.3 10.2 1.4 39,341
Unemployment2000 4.23 3.90 1.60 39,341
Urban2000 0.139 0 0.346 39,341
Ln(Per Capita Inc2000) 10.1 10.1 0.2 39,341
Ln(Branch2000) 2.48 2.40 1.21 39,341
Small Bank Share2000 0.63 0.68 0.32 39,341
∆Small Bank Share*100 (0.74) 0 7.56 39,341
∆Small Firm Share*100 (0.10) (0.07) 2.49 39,341
∆Large Bank Share*100 0.66 0 6.05 39,341
∆Large Firm Share*100 0.08 0.03 2.17 39,341
∆Ln(Small Firm Emp)*100 0.11 0.42 7.96 39,341
∆Ln(Large Firm Emp)*100 1.29 0.86 31.6 39,341
∆Ln(Small Bank Dep)*100 (1.87) 2.94 89.6 39,341
∆Ln(Large Bank Dep)*100 15.43 0 154.9 39,341
∆Ln(Small Bank Branches)*100 (1.83) 0 15.2 39,341
∆Ln(Large Bank Branches)*100 2.37 0 19.9 39,341
Small Bank Deposits Acquired/Total County Deposits*100 3.44 0 10.7 39,341
Small Bank Branches Acquired/Total County Branches*100 3.57 0 10.0 39,341
Deposits of Acquiring Small Banks/Total County Deposits*100 1.52 0 6.87 39,341
Branches of Acquiring Small Banks/Total County Branches*100 1.63 0 6.49 39,341
Deposits of Failed Small Banks/Total County Deposits*100 1.93 0 8.12 39,341
Branches of Failed Small Banks/Total County Branches*100 1.95 0 7.48 39,341
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Table XII: This table reports statistics about the Rotemberg weights. When we report statistics about
industry weights, we report aggregates across years. Panel A reports the share and sum of negative
Rotemberg weights. Panel B reports correlations between the weights (αk), the national component of
growth (gk), the just-identified coefficient estimates (βk) , the first-stage F-statistic of the industry share
(F k), and the variation in the industry shares across locations (V ar(zk)). Panel C reports variation in
the weights across years. Panel D reports the top five industries according to the Rotemberg weights.
The gk is the national industry growth rate, βk is the coefficient from the just-identified regression,
the 95% confidence interval is the weak instrument robust confidence interval using the method from
Chernozhukov and Hansen (2009) over a range from -10 to 10, and Ind Share is the industry share
(multiplied by 100 for legibility). Panel E reports statistics about how the values of (βk) vary with the
positive and negative Rotemberg weights.

Panel A: Negative and positive weights
Sum Mean Share

Negative -0.039 -0.006 0.036
Positive 1.039 0.094 0.964
Panel B: Correlations of Industry Aggregates

αk gk βk Fk Var(zk)

αk 1
gk -0.082 1
βk 0.011 0.130 1
Fk 0.771 0.152 0.013 1

Var(zk) 0.450 0.186 0.034 0.749 1
Panel C: Variation across years in αk

Sum Mean

2002 0.097 0.005
2003 -0.014 -0.001
2004 -0.002 -0.000
2005 0.021 0.001
2006 0.074 0.004
2007 0.029 0.002
2008 0.024 0.001
2009 0.212 0.012
2010 0.033 0.002
2011 0.040 0.002
2012 0.092 0.005
2013 0.020 0.001
2014 0.003 0.000
2015 0.052 0.003
2016 0.286 0.016
2017 0.034 0.002

Panel D: Top 5 Rotemberg weight industries
α̂k gk β̂k 95 % CI Ind Share

Mining, Quarrying, Gas Extraction 0.559 -0.090 0.65 (0.30,1.00) 1.625
Manufacturing 0.248 -0.065 1.80 (0.60,3.00) 21.686
Construction 0.092 -0.028 1.30 (-0.10,2.70) 6.798
Health Care, Social Assistance 0.053 0.098 1.55 (-0.20,3.30) 13.043
Agriculture, Forestry, Fishing, Hunting 0.033 0.021 1.20 (-2.90,5.30) 3.369
Panel E: Estimates of βk for positive and negative weights

α-weighted Sum Share of overall β Mean

Negative -0.006 -0.007 -0.880
Positive 0.916 1.007 1.874
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Appendix A. Concentration versus Consolidation
In this appendix, we separate and define two related, but different concepts related to com-
petition in the banking industry: consolidation and concentration. Although often used
interchangeably, for the purposes of this paper, the distinction is important. The first, con-
solidation, is the focus of this paper. We define “consolidation” as the agglomeration of
smaller firms into larger firms and measure the concept in this paper by measuring small
(or conversely, large) market shares. In contrast, we use the term “concentration” to refer
to the competitiveness of a particular market. Following the literature, when discussed in
this paper we use the Herfindahl-Hirschman Index (HHI) as a market concentration mea-
sure. While consolidation and concentration are clearly related concepts, they may exhibit
materially different properties because HHI is defined for a given geographical market, while
firm size is defined independent of the geographical market. For this paper, this distinction is
important because our question revolves around the definition of which banks are competitive
in an area given trends in the real economy and not about how competitive is the banking
sector given those real economic trends.

To see how this distinction matters we plot in Figure A.1 the average county HHI and
small bank shares from 2000 through 2017. Whereas the average county small bank deposit
shares exhibit a monotonic secular decline in the 2000s thus far, average county HHI fell (i.e.
the average county became more competitive) leading up to the 2008 financial crisis before
rising back to approximately where it started at the turn of the century. That is, while the
average county in the United States experienced no overall change in market concentration,
the set of banks competing in the average county shifted from smaller to larger institutions.
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