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This paper examines whether corruption acts to “grease” or “sand” firms' exit. Cor-

ruption could facilitate exit when it is a tax that distorts markets, or it might retard

exit when it empowers firms to obtain undue favors. Results, using panel data across

US states and considering market exit and firms' death rates as dependent variables,

show that greater corruption acts as grease rather than sand in that it facilitates firms'

exit/death. In other findings, larger states, greater regulations, and more unemploy-

ment contributed to exit, as did some demographic aspects. Higher state minimum

wages resulted in firms' death but not exit.

J E L C L A S S I F I C A T I ON

L26; M21; K42; O51

1 | INTRODUCTION

The literature has mostly focused on the drivers of entrepreneurial

entry, although the consideration of firms' exit is equally important,

with implications for economic growth and industry evolution (see

DeTienne & Wennberg, 2016; Parastuty, Breitenecker, Schwarz, &

Harms, 2016; Wennberg & DeTienne, 2014). Exiting firms impact pro-

duction and market competitiveness, while often leaving stranded

assets that maybe socially wasteful for an extended period of time.

Yet the drivers of exit are not completely understood. A part of the

reason for this relative lack of understanding is that not all exit is vol-

untary on the part of exiting firms. Some firms might exit their markets

due to factors beyond their control. Government policies to nurture

firms would benefit from information on the causes of their exit.

This paper contributes to the literature by examining the nexus

between corruption and firms' market exit: Does corruption act as

grease or sand in firms' exit? Corruption could facilitate exit when it

acts as a tax or transaction cost on firms that distorts the fair play of

markets. Corruption can also be seen as a sign of weak institutions

where the prevalence of corruption increases the uncertainty about

payoffs, while simultaneously increasing costs (when firms have to

pay bribes to stay in business or bid competitively in securing con-

tracts). This might induce some firms to exit their markets. On the

other hand, corruption might retard exit when corruption empowers

firms to obtain undue favors. For instance, firms facing the possibility

of failure/exit might bribe government officials to obtain government

contracts on preferential terms (lower costs) that might postpone or

cancel their exit.

There could be many reasons for exit, including bankruptcy, volun-

tary liquidation, or M&A (Balcaen, Manigart, Buyze, & Ooghe, 2012),

and these different exit strategies could have somewhat different

factors influencing them (Greenaway, Gullstrand, & Kneller, 2009).

Corruption might directly induce exit by imposing additional costs of

doing business or by altering the costs of filing for bankruptcy, liquida-

tion, or M&A's. Bankruptcy may be viewed as involuntary exit,

whereas liquidation and M&A may be more voluntary (see Parastuty

et al., 2016). In the related literature, there is slow but growing

recognition of understanding firms' exit decisions. However, the exit

decisions are complex—for example, they could be voluntary or invol-

untary, they may be driven by individual attributes of firms and/or the

entrepreneurs involved, and they may vary across institutional con-

texts. The present study addresses institutional context with specific

and unique focus on the role of corruption in the firms' exit process.1

The focus on the drivers of firms' exit is important. The payoffs

from subsidizing or otherwise facilitating firms' entry would not be
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fully realized if some of those firms quickly exit. Furthermore, as firms

exit, the structure and competitiveness of markets change.

Our results, using panel data across US states and alternatively

considering market exit rates and firm's death rates as dependent vari-

ables, show that greater corruption consistently acts as a grease by

facilitating firms' exit/death. In other findings, larger states, greater

regulations, and more unemployment all contributed to exit, as did

some demographic aspects. Interestingly, higher state minimum wages

were instrumental in inducing firms' death but not their exit. Finally,

firms engaged in research were not statistically different from others

in their propensities to exit.

The layout of the paper includes the motivation and the model in

the next section, followed by data and estimation, results, and

conclusions.

2 | MOTIVATION AND MODEL

2.1 | Motivation

To help motivate this study, we can tie to the literatures on entrepre-

neurship and on the effects of corruption (see, e.g., Anokhin &

Schulze, 2009; Boudreaux, Nikolaev, & Holcombe, 2018; Dimant &

Tosato, 2018; Dutta & Sobel, 2016; Goel & Saunoris, 2019). In gen-

eral, the literature has considered corruption as a sign of weak institu-

tional quality. Researchers have devoted far less attention to the

factors driving firms to exit their markets, than to factors facilitating

market entry. The results about corruption's impact on entry remain

mixed (see, e.g., Dreher & Gassebner, 2013; Dutta & Sobel, 2016;

Goel & Saunoris, 2019). Yet an understanding of exit decisions is argu-

ably as important as an understanding of entry decisions. For instance,

the payoffs from policy initiatives to facilitate market entry would not

be realized if entrants exit markets quickly.

Thinking about firm exit or mortality, some exit might be volun-

tary (e.g., through voluntary liquidation or through M&A), whereas

others might be involuntary (e.g., bankruptcy or forced exit by credi-

tors). Empirical distinctions among the types of exit require firm-level

detail; however, such detail is generally not available. In a notable

exception, Balcaen et al. (2012) use exit-related information from Bel-

gian firms to show that bankruptcy and voluntary liquidation are fun-

damentally different exit strategies (also see Stam, Thurik, & van der

Zwan, 2010). Surveys of the related literature are provided by Sieg-

fried and Evans (1994) and Wennberg and DeTienne (2014); also see

DeTienne and Wennberg (2016) and Parastuty et al. (2016).

Hopenhayn (1992) was among the early formal theoretical

models of entry and exit in relation to the long-run equilibrium. Other

scholars have since studied the nexus between the business cycle and

the exit of firms (Clementi & Palazzo, 2016).

Exit may be differently affected by an individual firm's character-

istics as well as by the competitive and institutional environment in

which firms operate (Stam et al., 2010). Some studies in the literature

have considered the role of firms' attributes in driving market exit.

Focusing on age and using UK data, Hudson (1990) shows that

nonbankrupt firms that decide to exit are generally older, compared

with firms who are driven out by creditors. Parastuty et al. (2016)

study the firm age-exit nexus for Austrian firms. The role of firm size

in exit is alternatively considered by Ghemawat and Nalebuff (1985).

Besides larger firms sometimes having greater staying power in an

industry, different modeling considerations to exit might apply,

depending upon firm size. For instance, Garrod and Miklius (1990)

note that whether sequential decision-making models or gambler's

ruin models explain firm mortality might partly depend on whether

certain industries are dominated by large or small firms. In addition to

firm-specific reasons for exit, Parastuty et al. (2016) also mention that

some exit might be due to personal reasons of entrepreneurs. How-

ever, information on such personal aspects is not readily forthcoming.

Furthermore, the degree of urbanization, that is, firms located in rural

versus urban areas, might also impact exit decisions (Stam

et al., 2010). Finally, in some cases, family ties/legacy might be instru-

mental in firms' survival (Salvato, Chirico, & Sharma, 2010).

In an interesting modeling twist, Love (1996) uses a simultaneous

model of firm entry and exit. Using data from Great Britain, this study

finds that the rate of exit is the sole influence on the entry rate, while

exit is influenced by entry, the rate of change of unemployment, and

the availability of managerial skills.

The decision to enter or exit a market is influenced, at least in

part, by the quality of institutions. Theoretically, corruption can facili-

tate entry (or prevent exit) or serve as a barrier to entry (facilitate

exit)—see Dreher and Gassebner (2013) and Méon and Sekkat (2005).

On the one hand, corruption may make it easier to navigate bureau-

cratic red tape and acquire necessary government permissions (the

so-called “greasing the wheels” hypothesis). On the other hand,

according to the “sanding the wheels” hypothesis, corruption adds to

the cost of entry and may encourage (discourage) firm exit (entry).

Belitski, Chowdhury, and Desai (2016), using cross-country panel data,

find that corruption and high tax rates discourage entry; however, cor-

ruption tends to offset the negative effect of taxes. Likewise, Dutta

and Sobel (2016) also find that corruption hurts entrepreneurship;

however, the effect is weakened when business climates are bad.

While most of the literature examines the “greasing” or “sanding”

effects of corruption on entrepreneurship, we focus primarily on the

impact of corruption on the exit of firms. An important aspect in the

entrepreneurship-corruption nexus might be the type of entrepre-

neurship being considered, as noted recently by Goel and

Saunoris (2019).

To summarize, whereas there is growing recognition and focus in

the literature on understanding firms' exit decisions, the exit decisions

are quite complex—that is, they could be voluntary or involuntary,

market departure be driven by individual attributes of firms and/or

the entrepreneurs involved, and these factors may vary across institu-

tional contexts. Some of these details are only available in specific

survey-based studies that cover certain industries or regions. On the

other hand, other studies examine the role of broader aspects like the

role of institutions. The present study can be seen as fitting into the

latter category, with specific and unique focus on the role of corrup-

tion in the exit process.
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2.2 | Model

Using pertinent elements from the entrepreneurship and corruption

literatures, and borrowing from the discussion in Section 2.1, the gen-

eral form of the estimated equation is the following (with subscripts

i and t, respectively, denoting a state and a year):

EXITijt = f Corruptionimt,Economic factorsikt,Regulationigt,Demographic factorsixt,R&Dit

� �
,

ð1Þ

where i = 1, …, 51; t = 2000, …, 2014; j = FirmEXIT, FirmDEATH;

m = CORRUPT, CORRUPT(3yr-MA), CORRUPT(5yr-MA); k = LnGDP,

UNEMP; g = MinWAGE, IncomeTAX, RegFREE; and x = EDU,

YOUNG, MALE, LnPOP.

We employ two dependent variables to capture somewhat quali-

tatively different aspects of firms' exit. FirmEXIT captures the decline

in establishments—a firm with many plants/stores might close some

of them but technically might still be in business—whereas

FirmDEATH captures firms that have completely exited the market

with all their plants. As expected for the world's largest economy (the

United States), the exit rate is greater than the death rate of firms by

about 50% (Table 1). The correlation between FirmEXIT and

FirmDEATH is 0.81 (Table 2).

The main independent variable of interest is corruption at the

state level (CORRUPT). Corruption can be seen as capturing institu-

tional quality. The importance of institutional quality in exit decisions

has been recognized in some studies (e.g., Stam et al., 2010), but a

specific consideration of corruption seems to be missing in this con-

text. While corruption is hard to accurately capture, state-level cor-

ruption data are available for the United States based on corruption

convictions. This measure of corruption has the advantage of captur-

ing actual incidences of corruption but suffers from the drawback that

some corruption might not be captured and/or prosecuted. Moreover,

corruption convictions may also suffer from the drawback that they

are capturing the strength of enforcement. However, we control for

this in the empirical estimation using state fixed effects.2 Yet the con-

sistent over-time comparison of corruption that this measure provides

has garnered the attention of many corruption studies based on the

United States (Goel & Nelson, 2011). As discussed above, greater cor-

ruption can grease the exit of firms when it acts as a cost of doing

business or provides better prospects after exit.3 Conversely, the

sanding effect of corruption is when corruption increases the costs of

exit or opens additional opportunities for firms that remain in

business.

With regard to the other control variables, economic prosperity

(LnGDP) and the unemployment rate (UNEMP) capture a state's eco-

nomic conditions. Prosperous states, ceteris paribus, would have

greater opportunities and firms in such states would have positive

expectations of future prospects. Both these influences would make

exit less likely. GDP is also cyclical, which can impact exit (see Cle-

menti & Palazzo, 2016; Lee & Mukoyama, 2015; van Ewijk, 1997). Exit

might also be more likely in states with higher unemployment rates

(see Love, 1996), where a higher percentage of the unemployed

depresses economic confidence and consumers' purchasing power,

other things being the same.

Three regulatory influences in the form of minimum wages

(MinWAGE), income taxes (IncomeTAX), and freedom from regulation

(RegFREE) are employed to account for the intrusive role of the gov-

ernment that might force firms out of business. For instance, greater

regulatory burdens or higher minimum wages impose costs on firms

that increase the propensity for firms to exit the market. The expected

signs on MinWAGE and IncomeTAX would be positive, whereas that

on RegFREE would be negative.

To address social aspects, four state-level demographic variables

are included, capturing education (EDU), age (YOUNG), gender

(MALE), and population or state size (LnPOP). Higher educational

attainment, capturing human capital (see Parastuty et al., 2016),

empowers entrepreneurs by making them more aware of alternative

opportunities. These could be opportunities in their current line of

business (making exit less likely) or in other lines of business (making

exit more likely). Gender and age are associated with networking

opportunities and with opportunity costs, both with potential implica-

tions for exit. Finally, state size is related to competition and possibili-

ties of contagion (where exit of a few firms snowballs into inducing

exit by other firms via a demonstration effect).

Finally, R&D spending is included to determine if firms engaged in

research were less likely to quit. The underlying idea is that firms

engaging in research in the pursuit of innovation have an expectation

of positive future payoffs and thus would be less likely to quit (see

Goel & Saunoris, 2020). Next, we discuss the data employed and our

estimation strategy to estimate Equation 1.

3 | DATA AND ESTIMATION

3.1 | Data

The data set consists of the 50 US states plus Washington,

D.C. observed over the period 2000 to 2014. The inherent homoge-

neity across US states, in contrast to the heterogeneity observed in

cross-county studies, facilitates estimation.

The two main dependent variables proxy for the rate at which

firms exit the market: FirmEXIT and FirmDEATH. These variables are

collected from the Business Dynamics Statistics of the US Census

Bureau. FirmEXIT is defined as the rate at which establishments are

exiting the market, whereas FirmDEATH is defined as the rate at

which establishments are exiting the market as a result of the death

of a firm. Alternately viewed, FirmDEATH is capturing firm mortality,

whereas FirmEXIT might include firms that are acquired by other firms

or ones that are switching to other industries (also see Goel & Hasan,

2005). The Census Bureau defines an establishment as “[a] single

physical location where business is conducted or where services or

industrial operations are performed,” whereas a firm is defined as “a

business organization consisting of one or more domestic establish-

ments that were specified under common ownership. The firm and

the establishments are the same for single-establishment firms.”4
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TABLE 1 Variable definitions, summary statistics, and data sources

Variable

Description [observations; mean; standard

deviation] Source

FirmEXIT Number of establishments exiting the

market at time t, divided by the average

number of establishments at t and t − 1.

[765; 9.58; 1.37]

US Census, Business Dynamics Statistics

FirmDEATH Number of establishments associated with

firm deaths (all establishments owned by

a firm must exit to be considered a firm

death), divided by the average number of

establishments at t and t − 1. [765; 6.06;

0.89]

US Census, Business Dynamics Statistics

CORRUPT Corruption: Number of federal public

corruption convictions (by US Attorneys'

Offices) per 100,000 population. [765;

0.44; 0.87]

https://www.justice.gov/criminal/pin

LnPOP State population (in logs). [765; 15.09; 1.03] ukcpr.org, UKCPR (2019)

LnGDP GDP per capita (in logs and real chained

2009 dollars). [765; 10.74; 0.25]

Bureau of Economic Analysis

EDU Education: Percent of the population

25 years and older with a bachelor's

degree or higher [765; 27.44; 5.64]

Census Bureau

MinWAGE State minimum wage, $/hour, deflated by

CPI (1982–1984 = 100). [765; 3.06; 0.42]

ukcpr.org, UKCPR (2019)

IncomeTAX Income tax: Total income tax revenue as a

percent of GDP. [746; 19.96; 9.30]

Census Bureau

RegFREE Regulatory freedom, based on freedom for

land use, health insurance, labor market,

lawsuits, occupations, cable and

telecommunication, and miscellaneous.

Higher values denote more freedom from

regulation. [750; 0.01; 0.15]

Cato Institute

MALE Male population: Fraction of the state

population that is male [765; 49.27; 0.80]

http://wonder.cdc.gov

YOUNG Youth: Fraction of the state population that

is 15–29 years of age [765; 20.92; 1.48]

http://wonder.cdc.gov

UNEMP Unemployment rate (%). [765; 5.94; 2.05] ukcpr.org, UKCPR (2019)

R&D Research and development spending as a

percent of GDP. [713; 2.19; 1.46]

https://www.nsf.gov

PoliceEMP Police employment, full-time equivalent

police employment per 1,000 population.

[763; 2.97; 0.81]

Census Bureau

CorrectionsEMP Corrections employment, full-time

equivalent corrections employment per

1,000 population. [763; 2.23; 0.52]

Census Bureau

JudicialEMP Judicial employment, full-time equivalent

judicial and legal employment per 1,000

population. [763; 1.38; 0.44]

Census Bureau

RaceFRAC Race fractionalization, measured as the

probability that two randomly selected

individuals in a state belong to different

races. Groups considered: white, black or

African American, American Indian or

Alaska Native, and Asian or Pacific

Islander. [765; 0.28; 0.13]

http://wonder.cdc.gov

Note: All observations are annual at the state level and cover all 50 states (plus D.C.) over the period 2000 to 2014, for a total of 765 observations.
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According to the data set, the average rate of FirmEXIT (FirmDEATH)

is near 10% (6%), with North Dakota (DC) having the least firm exit

(death) and Nevada the most.

The main independent variable (CORRUPT) is corruption convic-

tions (per 100,000 population), collected from the Public Integrity

Section of the US Justice Department. Corruption is defined as a

crime in which government officials abuse public trust and abuse their

official powers for personal gain, although not all corrupt exchanges

might be initiated by government officials (i.e., sometimes favor

seekers initiate corrupt exchanges by offering bribes for favors - Goel,

2013).5 In 2017, there were a total of 863 people charged with cor-

ruption across the United States, 837 convicted and 521 still awaiting

trial.6 The average number of corruption convictions per 100,000

population in our sample is 0.44, with New Hampshire showing the

least corruption convictions (per 100,000 population) and

Washington, D.C. the most.

Additional details about the variables used, including definitions,

summary statistics, and data sources are provided in Table 1, whereas

Table 2 provides pairwise correlations between the main variables of

interest. Table 2 shows that both dependent variables, FirmEXIT and

FirmDEATH, are negatively correlated with corruption, although the

magnitudes of the correlations are modest. While these relations

point to a sanding effect of corruption, the formal analyses in

Table 3–5 will determine whether greasing or sanding influences dom-

inate when other relevant factors have been accounted for. Next, we

discuss our estimation strategy.

3.2 | Estimation

Our estimation strategy to estimate variations of the generic model

outlined in Equation 1 takes account of the possible bidirectional cau-

sality between corruption and firms' market exit. In other words,

TABLE 2 Correlation matrix of key variables

FirmEXIT FirmDEATH CORRUPT

FirmEXIT 1.000

FirmDEATH 0.809 [0.000] 1.000

CORRUPT −0.115 [0.001] −0.237 [0.000] 1.000

Note: N = 765. Probability values are in brackets.

TABLE 3 Market exit of firms: Does corruption act as grease or sand?: Baseline models

Dependent variable

FirmEXIT FirmDEATH

(3.1) (3.2) (3.3) (3.4)

CORRUPT 2.182** (0.945) 1.011** (0.503)

LnPOP 1.022 (1.345) 3.982** (1.628) 2.686*** (0.838) 4.114*** (0.928)

LnGDP 0.930 (0.658) 1.104 (0.914) 0.483 (0.463) 0.535 (0.538)

EDU 0.038 (0.026) 0.033 (0.031) 0.016 (0.014) 0.014 (0.015)

MinWAGE 0.020 (0.083) 0.046 (0.114) 0.125** (0.054) 0.138** (0.064)

IncomeTAX −0.013 (0.012) −0.029* (0.016) −0.004 (0.008) −0.011 (0.009)

RegFREE −2.559* (1.424) −4.450*** (1.673) −1.127 (1.018) −1.994** (0.918)

MALE 0.443 (0.299) 0.632* (0.367) 0.328* (0.186) 0.426** (0.199)

YOUNG 0.106 (0.092) 0.305*** (0.113) 0.044 (0.052) 0.137** (0.064)

UNEMP 0.262*** (0.044) 0.261*** (0.047) 0.187*** (0.030) 0.186*** (0.026)

Elasticity estimates

CORRUPT 0.100 0.073

Observations 746 744 746 744

Number of states 50 50 50 50

R 2 0.813 0.557 0.721 0.535

Endogeneity test 11.22*** [0.001] 5.302** [0.021]

Kleibergen–Paap rk Wald F statistic 2.067 2.067

Kleibergen–Paap rk LM statistic 8.264* [0.082] 8.264* [0.082]

Hansen's J statistic 2.710 [0.439] 5.240 [0.155]

Note: See Table 1 for variable details. Constants, state fixed effects, and time effects are included but not reported. Excluded instruments for CORRUPT

include PoliceEMP, CorrectionsEMP, JudicialEMP, and RaceFRAC. Robust standard errors are in parentheses, and probability values are in brackets. The

critical values for the weak identification test are in Stock and Yogo (2005).
*p < 0.1.
**p < 0.05.
***p < 0.01.
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although we take corruption to affect exit decisions, it is possible that

firms' exit might impact the level of corruption (via, e.g., a change in

the number of potential bribe givers that would alter the nature of the

competition for favors). To account for this, we employ an instrumen-

tal variables (IV) estimation strategy, with state-level police employ-

ment (PoliceEMP), corrections employment (CorrectionsEMP), judicial

employment (JudicialEMP), and race fractionalization (RaceFRAC)

taken as excluded instruments for corruption (see Goel &

Nelson, 2011).7 Whereas police, corrections, and judicial employment

capture enforcement, race fractionalization captures social norms, all

of which potentially impact the level of corrupt activity.

Finding good external instruments, of course, poses a challenge,

especially given the multidimensional nature of corruption. Thus, we

employ several diagnostic tests to check that the instruments are both

relevant and valid. First, the relevancy of the instruments

(i.e., correlated with the endogenous variable) is tested using the

Kleibergen–Paap LM test under the null that the instruments are not

relevant. However, weak correlation between the instruments and

the endogenous variables can result in the poor performance of the

estimator (based on bias and test size). Therefore, we employ the

Kleibergen–Paap Wald test to check if the instruments are only

weakly correlated with the endogenous variable, where a rejection of

the null hypothesis signifies that the instruments are not weakly cor-

related with the endogenous variable. To determine if the instruments

are valid (i.e., not correlated with the error) we employ the Hansen's

J test under the null hypothesis that the instruments are valid. A rejec-

tion of the first two test statistics and insignificance of the Hansen's

J statistic provide evidence that the instruments are “good” (relevant

and valid). Furthermore, we test the exogeneity of CORRUPT using

the endogeneity test under the null hypothesis that CORRUPT can be

treated as exogenous. The results section follows.

4 | RESULTS

4.1 | Baseline models

Estimation results based on a linearized version of Equation 1, alter-

nately considering FirmEXIT (Models 3.1 and 3.2) and FirmDEATH

(Models 3.3 and 3.4) as dependent variables, are reported in Table 3.

Models 3.1 and 3.3 exclude corruption to check the validity of the

other controls in relation to the larger literature.

Model 3.1 shows that among the many factors considered, only

regulatory freedom and unemployment show a statistically significant

TABLE 4 Market exit of firms: Accounting for lumpiness in corruption

Dependent variable

FirmEXIT FirmDEATH

(4.1) (4.2) (4.3) (4.4)

CORRUPT(3yr-MA) 2.318*** (0.758) 1.114** (0.448)

CORRUPT(5yr-MA) 3.023*** (0.984) 1.488** (0.581)

LnPOP 3.709*** (1.316) 3.851*** (1.371) 4.024*** (0.827) 4.119*** (0.869)

LnGDP 1.095 (0.802) 1.267 (0.841) 0.538 (0.525) 0.627 (0.547)

EDU 0.058** (0.023) 0.041* (0.022) 0.026** (0.013) 0.017 (0.012)

MinWAGE 0.054 (0.094) −0.005 (0.098) 0.142** (0.059) 0.114* (0.062)

IncomeTAX −0.022* (0.012) −0.013 (0.012) −0.008 (0.007) −0.004 (0.007)

RegFREE −4.236*** (1.253) −4.188*** (1.266) −1.924** (0.770) −1.920** (0.781)

MALE 0.696** (0.290) 0.676** (0.307) 0.458** (0.181) 0.451** (0.194)

YOUNG 0.234*** (0.076) 0.239*** (0.076) 0.106** (0.048) 0.110** (0.048)

UNEMP 0.286*** (0.037) 0.287*** (0.040) 0.198*** (0.024) 0.199*** (0.025)

Observations 744 744 744 744

Number of states 50 50 50 50

R2 0.711 0.702 0.631 0.619

Endogeneity test 13.27 [0.000] 14.77 [0.000] 7.779 [0.005] 9.332 [0.002]

Kleibergen–Paap rk Wald F statistic 4.981 6.260 4.981 6.260

Kleibergen–Paap rk LM statistic 18.84 [0.001] 24.35 [0.000] 18.84 [0.001] 24.35 [0.000]

Hansen's J statistic 3.876 [0.275] 2.253 [0.522] 6.160 [0.104] 4.263 [0.234]

Note: SeeTable 3. CORRUPT(3yr-MA) and CORRUPT(5yr-MA), respectively, are 3-year and 5-year moving averages of CORRUPT (seeTable 1).
*p < 0.1.
**p < 0.05.
***p < 0.01.

1544 GOEL AND SAUNORIS



influence on firm exit. That is, consistent with our belief, states with

greater regulations and more unemployment drive firms out of busi-

ness (see Bennett, 2019). When FirmDEATH is considered, unemploy-

ment remains positive and statistically significant, yet regulatory

freedom is insignificant. In terms of the elasticity (evaluated at the

means), a 10% increase in the unemployment rate shows that firms'

exit increases by 1.6%. Further, higher minimum wages, states with

larger populations, and those with a greater fraction of males increase

firm exit. Higher minimum wages impose burdensome costs which

some businesses are unable to bear, and males, due to networking and

risk-taking attitudes, might be relatively more willing to switch profes-

sions. Competitive pressures and possible contagion in larger states

also tend to promote exit. Finally, the influences of economic prosper-

ity (LnGDP) and income taxes (IncomeTAX) were mostly statistically

insignificant. It could be the case that exiting firms might be suffering

losses for a number of years and thus do not have to pay taxes.8

Turning to the results that include the main independent variable

(CORRUPT) in Model 3.2, the results show that on average more cor-

rupt states experienced more exit, ceteris paribus. This finding is con-

sistent with corruption imposing additional costs on business

operations, either directly via bribes or indirectly via market distor-

tions that create inequities through nepotism and bribery, all of which

induce some firms to exit. The positive impact of corruption holds

both on firm exit and firm death and this finding is novel to the litera-

ture, with important potential implications for industrial policy.

Numerically, a 10% increase in corruption translates into a 1%

increase in firm exit (evaluated at the means). This result is confirmed

using a narrower definition of firm exit, FirmDEATH, in Model 3.4.

The significance of the Kleibergen–Paap LM test statistic and the

insignificance of the Hansen's J statistic indicate that the instruments

are both relevant and valid. Moreover, rejection of the endogeneity

test hypothesis confirms that corruption is indeed endogenous. Next,

we perform a robustness check regarding the validity of our chosen

corruption measure.

4.2 | Additional consideration 1: Accounting for
lumpiness in corruption

Our measure of state-level corruption, based on corruption convic-

tions, is a “hard” measure that has been widely used by studies focus-

ing on corruption in the United States (see, e.g., Boudreaux

et al., 2018; Goel & Nelson, 2011). Yet, corruption convictions in a

given state are likely to be lumpy, with many convictions in a given

TABLE 5 Market exit of firms: Considering the impact of research spending

Dependent variable

FirmEXIT FirmDEATH

(5.1) (5.2) (5.3) (5.4)

CORRUPT 1.984** (0.897) 1.046** (0.521)

LnPOP 1.656 (1.260) 4.680*** (1.571) 2.814*** (0.812) 4.430*** (0.973)

LnGDP 1.036* (0.594) 1.434 (0.898) 0.633 (0.465) 0.829 (0.567)

EDU 0.027 (0.019) 0.040 (0.032) 0.012 (0.013) 0.019 (0.018)

MinWAGE 0.003 (0.081) 0.032 (0.112) 0.132** (0.056) 0.147** (0.069)

IncomeTAX −0.009 (0.012) −0.024 (0.016) −0.002 (0.008) −0.010 (0.010)

RegFREE −1.929 (1.359) −3.783** (1.586) −0.904 (0.992) −1.871** (0.943)

MALE 0.566* (0.288) 0.857** (0.368) 0.405** (0.183) 0.563** (0.220)

YOUNG 0.041 (0.084) 0.229** (0.111) 0.022 (0.051) 0.122* (0.069)

UNEMP 0.274*** (0.042) 0.275*** (0.045) 0.199*** (0.030) 0.200*** (0.027)

R&D −0.035 (0.050) −0.068 (0.069) −0.024 (0.039) −0.042 (0.043)

Observations 695 693 695 693

Number of states 50 50 50 50

R2 0.808 0.581 0.731 0.538

Endogeneity test 8.301*** [0.004] 5.037** [0.025]

Kleibergen–Paap rk Wald F statistic 1.795 1.795

Kleibergen–Paap rk LM statistic 7.128 [0.129] 7.128 [0.129]

Hansen's J statistic 3.682 [0.298] 4.894 [0.180]

Note: SeeTable 3.
*p < 0.1.
**p < 0.05.
***p < 0.01.
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year associated with a big corruption scandal, followed by a lull in

other years. To address this aspect, in Table 4, we replaced our mea-

sure CORRUPT by its 3-year and 5-year moving averages (CORRUPT

(3yr-MA) and CORRUPT(5yr-MA), respectively).

The corresponding results show that both CORRUPT(3yr-MA)

and CORRUPT(5yr-MA) support the baseline models and the greasing

effect of corruption. The resulting coefficients are statistically signifi-

cant in all cases. Quantitatively, the coefficients on the 5-year moving

average of corruption are larger than those on the 3-year moving

averages, and those on FirmEXIT are greater than the corresponding

ones on FirmDEATH.

In Table 4, we also find relatively greater statistical support for

the influences of demographic variables (compared with Table 3). In

the following section, we introduce another potential determinant of

exit in the form of R&D spending.

4.3 | Additional consideration 2: Considering the
impact of research spending

Research spending, leading to innovation and facilitating imitation,

enables firms to stay competitive and delay market exit. Yet research

spending is forward-looking, plagued by uncertain payoffs and mostly

sunk costs (see Kamien & Schwartz, 1982).9 These aspects could

make exit more likely.

To account for the influence of R&D, we include it as an addi-

tional regressor in our baseline models and report the corresponding

results in Table 5. The coefficient on R&D was negative in all cases

but failed to attain statistical significance. Firms facing exit, through

involuntary bankruptcy or those that are takeover targets, might

abandon or slow their R&D spending, or refocus their R&D from

innovation-generation to imitation-enhancement.10 The insignificant

influence of R&D has been found in some other studies of firm exit

(for instance, Bennett, 2019), although others have found that the

type of innovation being pursued might matter (Goel &

Saunoris, 2020). The other results generally supported the baseline

findings. Importantly, the greasing influence of corruption on firms'

exit decision is again found to hold in Table 5, lending support to our

main result. The concluding section follows.

5 | CONCLUSIONS

This paper contributes to the entrepreneurship literature by examin-

ing the nexus between corruption and firms' market exit. Previous

research has devoted considerably more attention to the drivers of

market entry. It is not a priori clear whether corruption acts as grease

or sand in firms' market exit and formal evidence on this aspect has

not been forthcoming. On the one hand, greater corruption can

empower firms (e.g., by obtaining preferential contracts through brib-

ery) and induce them to abandon or delay market exit; on the other

hand, the transaction costs and inequities generated by corruption

might induce or hasten exit.

This empirical paper uses panel data across US states over the

years 2000 to 2014 to examine the impact of corruption on the market

exit of firms. Our estimation results, allowing for possible bidirectional

causality between corruption and exit, show that greater corruption

consistently greases firms' exit/death. This finding is in line with corrup-

tion creating inequities and distorting the free play of markets that

induce firms to exit. Alternatively, some firms might exit because the

presence of corruption opens greater opportunities for them elsewhere

(i.e., raises the opportunity cost of staying in the present business). The

presence of corruption and its greasing effect on exit can be viewed as

an external and involuntary, institutional influence on firms' exit. While

some authors, for example, Dreher and Gassebner (2013), have found

that corruption greases entry in a cross-national context, we find that

corruption also greases exit, at least in the context of the United States.

Quantitatively, a 10% increase in corruption results in a 1%

increase in firms exiting the market (Model 3.2), whereas a

corresponding increase in corruption leads to about a 0.7% increase in

the death rate of firms (Model 3.4). While various impacts of corrup-

tion have been studied in the literature (Dimant & Tosato, 2018), for-

mal consideration of the impacts on firms' market exit seems new.

Besides adding to the literature, these results add to the costs of cor-

ruption in policy considerations weighing the relative costs and bene-

fits of corruption.

In other findings, larger states, states with greater regulations, and

those with more unemployment all contributed to exit, as did some

demographic aspects like male and youth population shares. Interest-

ingly, higher state minimum wages were instrumental in inducing firms'

death but not their exit—exiting firms might be shifting to states with

more favorable minimum wage laws. Finally, firms engaged in research

were not statistically different from others in their propensities to exit.

From a policy angle, corruption-control policies seem to enhance

firms' survival. Thus, corruption might be altering the structure or com-

petitiveness of markets. It is unclear if such considerations go into the

policy calculations when resources for corruption-control are being allo-

cated. Furthermore, policies lowering the unemployment rates might

also have beneficial spillovers on firms' survival. The positive impact of

greater regulations on exit is not surprising. Finally, there do not appear

to be appreciable payoffs to R&D subsidies in terms firms' survival.

In closing, we provide some broader context for our findings. The

level of detail in our data does not allow us to consider individual attri-

butes of firms (e.g., age and ownership structure) or market-specific

factors (market concentration, nature of industry, etc.). Some of these

might significantly impact exit decisions. Nevertheless, this research

has made initial inroads into the corruption-exit nexus. Future

research, with the availability of appropriate data, should inform us

further.
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ENDNOTES
1 A recent study focusing on the nexus between infrastructure invest-

ments and firms' entry/exit decisions also includes corruption as a

regressor and finds its impact to be insignificant (Bennett, 2019).
2 Another robustness check performed below involves considering the

dynamic aspects of corruption (see Section 4.2).
3 This is in line with Coad's (2014) reasoning that exits may not necessarily

be failures.
4 https://www.census.gov/ces/dataproducts/bds/definitions.html.
5 Corruption could also be present in the private sector (see Goel, Budak, &

Rajh, 2015). However, relevant data for private corruption across states

in the United States is missing.
6 https://www.justice.gov/criminal/file/1096306/download.
7 It is possible, however, that the exclusion restriction may not hold,

particularly for racial fractionalization. Therefore, we checked the

robustness of our results to excluding this variable as an instrument.

The results showed that corruption remained positive and statistically

significant in one case and was marginally insignificant (p value = 0.11)

in the second case. These results are available upon request from the

authors.
8 These findings for the U.S. contrast with the cross-national analysis of

Belitski et al. (2016) regarding the impact of taxes on entry. The authors

found that higher tax rates consistently discouraged entry.
9 The nexus between corruption-entrepreneurship and innovation has

been considered by Anokhin and Schulze (2009).
10 One reason for the lack of significance might be that R&D might have

lagged influences (Goel & Saunoris, 2016). Further, there might be rent

seeking in research markets as well (Goel, 2003). Considering of these

aspects is beyond the scope of the present study.
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