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Abstract

This paper empirically documents the effect of firms’ lobbying activities on penalties received from

public competition authorities. Analyzing the firms sanctioned by the US Antitrust Division over the

1998–2011 period, we find that spending money on lobbying has both a statistical and economically

significant impact on cartel sanctions. Correcting for endogeneity by applying two-stage least squares

(2SLS), we show that lobbying induces to a significant decrease in cartel sanctions. For an average

sanctioned firm, one additional dollar in lobbying yields to a decrease in cartel sanction of 7.35 dollars.

Our results suggest that firms engaged in lobbying activities have a sizeable and profitable influence

on the outcome of the US Antitrust Division’s enforcement.
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1. Introduction

Driven by the on-going increase in US market concentration (Covarrubias et al., 2020), not a month

passes without press coverage of the US Antitrust Division’s market regulation. More particularly,

the current level of enforcement activity is being questioned amid poor willingness of the Trump

administration to prosecute cartel cases.1 For comparison, during Barack Obama’s second term as

President (2013-2016), US antitrust authorities sanctioned 78 firms for a total amount of $6,299M. By

contrast, only 13 firms for a total amount of $239M have been charged during the two first years of

the term of the current US president, Donald Trump (2017-2019).2 This recent radical shift US policy

illustrates the link between the severity of the US Antitrust Division and the stance of political leaders,

as emphasized in the academic literature (Weingast and Moran, 1983). On the one hand, policy-makers

might influence competition regulations for their own political or financial incentives (Rodrik, 2006).

For example, Posner (1969) used the “pork barrel” model to show that the US antitrust authority was

unable to properly protect competition. He emphasizes that when the members of Congress promote

a specific industry, they protect their own regional interests. On the other hand, Stigler (1971) argues

that regulators might be laxer in their enforcement decisions because the firms they investigate might

manipulate them. For cartel members, a sanction from the antitrust authority negatively impacts both

their profitability and reputation (Gunster and van Dijk, 2016). Therefore, it is not surprising that

prosecuted firms might try to avoid or reduce cartel sanctions. Lobbying is one of the most powerful

tools of influence for corporations in achieving such goals (Fidrmuc et al., 2018).3 While media reports

1The Trump administration has prosecuted less cartel cases than any government in the last 50 years (Shubber,
2019).

2US Department of Justice: https://www.justice.gov/atr/criminal-enforcement-fine-and-jail-charts (Last
accessed: 15 January 2020).

3The two other politically influential tools are campaign contributions from political action committees (PACs) and
revolving doors. PACs are contributions from individuals and corporations supporting or opposing political candidates
(Milyo et al., 2000). Compared with lobbying expenditures, which can be related to informative signaling and legislative
lobbying (e.g., legislative drafting), PACs can be perceived as a middle of exchange (vote buying) (Hall and Deardorff,
2006). They are also distinctly smaller in terms of spending than lobbying. The term “revolving doors” indicates that
ex-regulators are hired by lobbyist agencies (see, Goldman et al., 2013).
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question political or economic influence4 on US Antitrust Division activities, the literature on cartels

does not focus on the effect of these factors on cartel enforcement. This paper bridges this gap by

investigating the impact of firms’ lobbying expenditures on the US Antitrust Division’s sanctions.

Specifically, we propose an empirical set-up to formally test whether lobbying activities impact

the outcomes of cartel enforcement. To do so, we combine the Private International Cartel dataset

(PIC)(Connor, 2006) with lobbying expenditures data5 of prosecuted firms by the US Antitrust Divi-

sion over the 1998-2011 period. As lobbying activity can be endogeneous (Lambert, 2018), we apply

a two-step instrumental variable approach, whereby, step 1 accounts for the determinants of firms’

lobbying activities and step 2 estimates the influence of lobbying activities on cartel sanctions. The

first instrument is the industry-level lobbying activity (Kim, 2008). The second instrument is the

geographical distance between firms’ headquarters and influential hubs (Lambert, 2018). Having more

than one instrument allows us to test both the relevance and the exogeneity conditions. We use the

Wu-Hausman test and show that coefficients from the OLS regression are biased and the magnitude

of the impact of lobbying expenditures is underestimated. Treating the endogeneity with the two-step

instrumental variable approach, we find lobbying expenditures have a statistical and economic impact

on cartel sanctions.

The main finding of this paper is that lobbying firms receive lower cartel sanctions than their non-

lobbying peers. Our estimates indicate that 1% change in lobbying expenditures decreases sanctions

by 0.084%. For a median level of both penalty ($28M) and amount of lobbying spending ($0.32M)

from punished cartel members by the US Antitrust Authority between 1998 and 2011, the change in

cartel sanctions translates into a decrease of $7.35 for every $1 invested in lobbying. This example

suggests that a median sanctioned firm, in terms of penalty and lobbying, benefits from a 735% return

4For example, the recent increase in the lobbying activities of tech firms are perceived as directly connected to
potential antitrust actions. “Faced with the growing possibility of antitrust actions and legislation to curb their power,
four of the biggest technology companies are amassing an army of lobbyists as they prepare for what could be an epic
fight over their futures” (Kang and Vogel, 2019).

5Open Secret website: https://www.opensecrets.org/ (Last accessed: 22 January 2020).

3

https://www.opensecrets.org/


to lobbying. Overall, this result underlines that firms prosecuted by the US Antitrust Authority have

significant influence on the enforcement outcome in favor of their financial interests.

This paper contributes to the literature in two key aspects. First, we extend the optimal deterrence

theory of crime (Cohen, 1996) towards interplays between firms and regulators. A consensus in the

industrial organization literature suggests that the amount of sanction imposed on cartels affects the

risk-taking behavior of cartelists (Harrington, 2006). By showing that firms can rely on their influence

through lobbying to mitigate the punishment by antitrust authorities, this study indicates the potential

impact of lobbying activities on the stability of cartels. Second, while most empirical political literature

on lobbying and policy enforcement investigates the effect of lobbying on the risk of prosecution, we

analyze the ability of prosecuted firms to mitigate the outcome of such enforcement actions.

The paper is organized as follows. Section 2 includes a literature review, Section 3 develops the

hypothesis and Section 4 describes the data. In Section 5, we present the empirical strategy. The

Section 6 presents the results and Section 7 concludes.

2. Literature review

Our analysis relates to several strands of the literature. First, we can find theoretical support for the

hypothesis that competition authority might be influenced by private interest in a classical regulation

model such as Stigler (1971) and Peltzman (1976). They establish a generalized model on the interplay

between interest groups and legislators resulting in policy outcomes. A critical channel that enables this

connection is the lobby. Lobbying activities encompass any communication to either covered legislative

or executive branch officials with regard to their legislative work.6 The empirical literature on political

economy documents that lobbying activities are valuable for firms. Several papers evaluate the impact

of lobbying activities on policy-makers’ decisions in favor of interest groups. For example, lobbying the

US Congress impacts the US corporate tax system (Richter et al., 2009; Alexander et al., 2009) and

6For more details, see The Lobbying Disclosure Act (1995) or Section 4.2 on lobbying expenditures.
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the structure of US trade tariffs (Gawande et al., 2006; Blanga-Gubbay et al., 2020). Another strand of

the literature documents the association between lobbying activities and the likelihood of enforcement

actions from regulatory US federal agencies, such as the Federal Trade Commission (Holburn and

Vanden Bergh, 2014; Fidrmuc et al., 2018) or the Office of the Comptroller of the Currency (Lambert,

2018). These studies suggest that lobbying influence percolates from legislators to regulatory agencies.

Other papers focus on the ability of prosecuted firms to influence the outcome of an enforcement action

through lobbying activities. Faith et al. (1982) and Weingast and Moran (1983) investigate the link

between districts of legislators and antitrust enforcement actions. They find that firms prosecuted by

the US Antitrust Division are more likely to get their case dismissed if they have headquarters in the

same districts as legislators. More recently, Correia (2014) shows that lobbying prosecuted firms face

relatively lower penalties than do their non-lobbying peers, when they are fined by the Securities and

Exchange Commission.

This study also relates to the literature on cartels, which originates from industrial organization

literature. There is abundant theoretical literature on cartels, from oligopolistic competition models

(Stigler, 1964 and Friedman, 1971) to more recent analyses of collusion by software programs (Harring-

ton, 2019). We can differentiate the empirical literature on cartels into descriptive and econometric

analysis. Most empirical descriptive papers focus on the efficiency of cartels. There are various ways to

assess cartel efficiency. For instance, some studies explore the determinants of cartel duration (Suslow,

2005; Levenstein and Suslow, 2011; Hyytinen and Toivanen, 2020), while others evaluate either cartel

overcharges (Connor and Bolotova, 2006; Connor, 2007; Combe and Monnier, 2012; Allain et al., 2015)

or the impact of antitrust authorities’ investigations on the stock price response of firms (Aguzzoni

et al., 2009; Gunster and van Dijk, 2016). To the best of our knowledge, only three papers examine

the determinants of cartel sanctions. Cohen (1996), Bolotova and Connor (2008) and Connor and

Miller (2013) investigate the determinants of sanctions for corporate crimes. Cohen (1996) considers

all types of corporate crimes and finds evidence that sanctions are proportional to the relative level
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of harm, while Bolotova and Connor (2008) and Connor and Miller (2013) focus on sanction deter-

minants for cartel cases. Bolotova and Connor (2008) conduct an estimation at the cartel-level and

suggest that cartel sanctions are negatively related to price overcharges. Using a firm-level data set,

Connor and Miller (2013) find a positive correlation between the amount of cartel fines and both price

overcharges and the size of the affected market. Notably, on average, these models only explain 76% of

sanctions disparities, suggesting that other factors enter the decision process. While controlling for the

determinants of classical sanctions, we extend the literature assessing the marginal impact of lobbying

expenditures on cartel sanctions.

3. Hypothesis development

As regulatory agencies have limited resources, many competition authorities use mechanisms to

hasten the enforcement process and save resources (OECD, 2008). In the United States, the vast

majority of corporate cartel sanctions are the result of plea bargaining negotiations between the pros-

ecutor and the defendant, which happen behind closed doors, and are out of public eye (Connor and

Miller, 2013). The Division attorneys have, under some standards, discretion regarding the enforce-

ment outcome.7 This discretionary power is mainly limited by two statutory schemes: the United

States Sentencing Commission Guidelines (USSGs) and the Alternative Fines Act (18 USC paragraph

3571 d) (FCPA, 2012). However, since January 2005, the USSGs has adopted an advisory role (DoJ,

2020), which raises questions about sanction determinants and the impact of political connections on

the latter. Therefore, to improve our understanding of the matter, it is crucial to document empiri-

cally whether firms prosecuted by the US Antitrust Division administer lower penalties amid higher

lobbying expenditures.

7Department of Justice notice from the Assistant Attorney General Brian A. Benczkowski (Ethics and Compli-
ance Initiative 2019), https://www.justice.gov/opa/speech/assistant-attorney-general-brian-benczkowski (Last
accessed: 30 January 2020).
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3.1. The US Antitrust Division enforcement process

In the United-States, the enforcement of the Sherman Act (15 USC paragraph 1) is the responsibility

of the Antitrust Division of the Department of Justice (“the Division”, hereafter) and the Federal

Trade Commission (FTC). Even if their authorities overlap, the Division is the only one that can

impose criminal sanctions. USSGs promulgate detailed calculations of the corporate sanction for each

convicted offender. The sanction is computed in three steps. First, a base fine is calculated from the

volume of affected sales. The guidelines suggest that 20% of the volume of affected sales is a good

estimation of the gain from the offense. Second, aggravating and mitigating factors are considered,

and lead to the attribution of a culpability score for each offender. Third, the base fine is multiplied

by the culpability score (ranged between 0,75 and 4). The final sanction must not exceed either twice

the financial gain from the cartel or $100 million. Under the Alternative Fines Act, the court may

impose up to twice the gain that the offender obtained. In theory, the final sanction can be anywhere

from 15% to 80% of the volume of affected sales. As the gain from the offense is hard to estimate, the

Division negotiates mutual agreement with some defendants to determine the sanction’s calculation

(Connor and Miller, 2013).

Along with the statutory schemes, two legal mechanisms have substantial impact on cartel corporate

sanctions, namely, the Division’s corporate leniency program and plea bargaining. The corporate

leniency program guarantees full immunity from federal prosecution to the first confessor, provided

that the latter applied before the beginning of investigations. It also offers partial sanction reduction

for offenders who confess after the beginning of investigations (Miller, 2009). To determine who was

the first applicant, the Division gives a marker to hold the place of the applicant in line. The Front

Office is in charge of verifying whether the applicant fulfills the conditions to obtain leniency and, in

case of recommendation, the Assistant Attorney General takes the final decision (DoJ, 2020). The

alternative criminal dispute resolution mechanism, i.e. plea bargaining, gives sanction discount for

cartel members who cooperate with the investigation, and is granted after one member of the cartel
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receives full-immunity. Plea agreement recommendations are almost always accepted even if the judge

has discretional power on the plea agreements’ outcome (Connor and Miller, 2013).

Violation

Period

Preliminary

Investigations

Investigations Sanction’s

Recommendations

Trial Appeal

Leniency Program and Plea Bargaining

(Lasts an average of 15 months)

Enforcement Period

Resolution
Trigger
Event

Filling
Indictment

Figure 1: Timeline of the enforcement action (prepared by the authors, according to the USSGs, DoJ, 2020 and
Connor, 2006).

Members of the competition authority have substantial discretionary power in several stages of the

enforcement process. Investigations can be triggered by various sources. Two examples are leniency

applications and citizen complains. For criminal matters, like cartel infringements, a preliminary

investigation is opened after the review of the appropriate Directors and the clearance of the FTC. If

the latter decides to continue the investigation, the Division’s staff submits a plan of investigation to the

appropriate directors and the assigned Deputy Assistant Attorneys General (DAAG). The investigation

ends when the Division’s staff and the chief believe that the matter should not be investigated further.

After the investigation and the filling of indictment, the Division’s staff establishes recommendations for

sentencing. The recommendation includes a proposed sanction, based on calculations from the USSGs.

For instance, when making sentencing recommendation, the Division’s staff should notify possible

reduction or increase of the base fine following changes in the culpability score. The recommendation

is reviewed by the Principal DAAG and sometimes by the Assistant Attorney General. For the cases

of plea agreement, the staff should prepare plea agreement recommendations in accordance to the

Division policy directives. Deviation from policy directives must be documented and approved by the

Assistant Attorney General. As noted above, the nature of the USSGs is advisory since 2005, but any
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deviation from the USSGs still requires supervisory approval. Even if the Government’s discretion in

setting the sanction is limited by the USSGs, it can have a substantial impact on the sanction by filing

a motion. For instance, the chief prosecutor can recommend a reassessment of the sanction on the

basis of a defendant cooperation. The judge reviews the recommendation and has wide discretion in

deciding whether to take it into account. When the case is ruled, the Appellate Section is contacted

in the event of an appeal of the decision. The PIC data set does not consider appealed decisions, since

appeals usually take five to ten years to be decided (Connor, 2016).

3.2. Theoretical framework

There is not one single way for corporations to influence regulatory decisions through lobbying

activities. Firms can lobby directly the federal agencies (de Figueiredo and Tiller, 2001) or the senators

and the representatives (Mehta et al., 2020) that oversight the regulatory agency in exchange of

regulatory favors (Gordon and Hafer, 2005). In a less direct way, lobbying can be dedicated to influence

the drafting of appropriation bills during the budgetary process (Lipton and Protess, 2013), with the

intent to cut regulatory agencies’ budget. For example, in response to the US vs. Microsoft (1990)

case, Microsoft’s officials urged congress members to cut Clinton’s recommendation for the budget

allocation of the Division by about $9 million (Morgan and Eilperin, 1999). Gordon and Hafer (2005)

indicate that any lobbying expenditures observed by the agency could be used to signal the company’s

willingness to contest the regulatory agency’s decision.

The literature on regulatory capture also assumes that bureaus are highly responsive to the policy

preferences of Congress (McNollgast et al., 1999). Weingast and Moran (1983) establish three key fac-

tors of congressional dominance in the Division’s behavior: the budgetary process, Congress oversight,

and the appointment of decision-makers. First, in the budgetary process, agencies compete against

each other to obtain budgetary favors from Congress (Weingast and Moran, 1983). In particular, it

has been argued that the creation of two authorities, i.e., the DoJ and the FTC, reveals the desire of

antitrust agencies to increase their budget, despite a loss of efficiency (MacKay et al., 1987). Second,
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congressional sanctions may be imposed on the bureaucrats, which can have ex-post negative effects

on staff careers (Weingast, 1984). Lindsay (1976) shows that the recidivism rate in the FTC is better

explained by staff career goals, rather than the decrease in consumers’ welfare loss. Finally, accord-

ing to Weingast and Moran (1983), the appointment of the Division’s decision makers is perhaps the

most effective control factor of Congress on bureaucrat behavior. The Attorney General and Congress

appoint the most senior officials on the Division. The President designates one Assistant Attorney

General, who is confirmed by the Senate (DoJ, 2020). In short, while the views of bureaucrats have

substantial impact on regulatory programs, the President and Congress determine which views are

represented (Weingast, 1984).

The hypothesis we aim to test concerns the relationship between lobbying expenditures and cartel

sanctions. The interest-group theory established by Stigler (1971) and Peltzman (1976) indicates

that private interests are not independent of antitrust enforcement actions, including those of firms

prosecuted by the antitrust authority. Faith et al. (1982) shows that firms headquartered in legislators’

districts are more likely to avoid antitrust actions. The promotion of industries plays a significant role

in the activities of committee members and percolates into the Antitrust Division’s enforcement action

(Posner, 1979). A politician representing a district is likely to try to attract federal funding (leading to

the creation of new jobs), or avoid loss of wealth for the district’s constituent firms (keeping the number

of jobs stable) (Shughart II and McChesney, 2010). For example, Mehta et al. (2020) demonstrate

that merging companies connected to members of the judiciary committee are more likely to receive

a favorable answer from the antitrust authority. Another support to the interest-group theory is

the countercyclical antitrust enforcement activity, rising during episodes of economic contraction and

decreasing during economic expansion (Amacher et al., 1985). President Trump appointed the current

Division’s Assistant Attorney General, with a noticeable decrease in the number of cases prosecuted

by the Division since, and antitrust sanctions in 2017 at a ten-year low (Higbee et al., 2020). Today,

the enforcement trend moves in counter-flow with respect to the actual non-recession episode of the
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US economy. Such counter-cyclical behavior of the US Antitrust Division supports, in the view of

Amacher et al. (1985), Stigler (1971)’s wealth-transfer hypothesis of regulation, which suggests that

the interests of private groups influence the decisions of agencies. In addition, the tight connection

between interest groups and agencies can be illustrated by the career path of the actual Division’s

Assistant Attorney General (AAG), who worked for a lobbying firm for ten years before his AAG

nomination.8 Against this background, we propose to formally test the hypothesis that regulatory

agencies decisions are not independent from private interests, and if so, that the relationship between

lobbying activities and antitrust sanctions is negative.

4. Data and descriptive statistics

4.1. Cartels

The data on cartels is drawn from the Private International Cartels (PIC) data set (Connor, 2016).

The available version of the data set offers a wide range of information about convicted international

cartels from January 1990 to September 2013. Further information about hundreds of cartels, along

with a detailed discussion on both the collection strategy and a variables’ description can be found in

Bolotova and Connor (2008) and Connor and Miller (2013). The sample collected comprises 504 firms

in 125 cartels convicted by the US Department of Justice from 1994 to 2011.9 Some firms participated

in several cartels. The sample contains information on (a) the fine imposed by the DoJ; (b) size

of the impacted market; (c) other sanctions (by other competition authorities or private trials); (d)

whether bid-rigging or not; (e) secrecy of the investigation; (f) cartel structure (duration and number

of players); (g) political environment; (h) and the concerned industries. A detailed description of the

variables is available in Table A.1.

8Open Secret, Makan Delrahim profile: https://www.opensecrets.org/federal-lobbying/summary (Last accessed:
30 January 2020).

9When we include the control variables, the explanatory variable (available from 1998 to 2011) and the instrumental
variables our sample ends up with 121 observed firms (see Table 1).
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Descriptive statistics for the cartel sample are reported in Table A.2. The average fine per firm is

about $29.27 million. The sum of fines between 1994 and 2011 is about $6,019 million. The average

duration of a cartel in our sample is about 6.75 years. This information is often underestimated, as

competition authorities base their estimation on both available evidence and the oldest proof they

obtain, which can be more recent than the creation of the cartel. The average number of cartel

participants as per the data is 9.28. Bid-rigging cartels represent 22% of the sample. According to the

industry taxonomy taken from CRP, Communication-Electronics and Finance-Insurance are the most

represented industries in the data.

4.2. Lobbying expenditures

We use lobbying disclosure reports to collect information about lobbying. The Lobbying Disclosure

Act (1995)10 and the Open Government Act (2007) require lobbyist to register and report information

on their activities to the Senate Office Public Records. Data are compiled by the Center for Responsive

Politics (CRP), a non-profit organization that promotes political transparency.11 Lobby variables are

constructed with the name of the cartel member, the corresponding lobbying expenditures and the

related industrial sector.12 Our analysis relies on the amount of lobbying a cartel member expends in

10The LDA defines lobbying activity as follows: “lobbying contacts and efforts in support of such contacts, including
preparation and planning activities [...] that is intended [...] for use in contacts, and coordination with the lobbying
activities of others.” The lobbying contact is “any [...] communication to a covered executive branch official or a
covered legislative branch official that is made on behalf of a client with regard to (i) the formulation, modification,
or adoption of Federal legislation (including legislative proposals); (ii) the formulation, modification, or adoption of a
Federal rule, regulation, Executive order, or any other program, policy, or position of the United States Government;
(iii) the administration or execution of a Federal program or policy (including the negotiation, award, or administration
of a Federal contract, grant, loan, permit, or license); or (iv) the nomination or confirmation of a person for a position
subject to confirmation by the Senate.”

11Center for Responsive Politics: https://www.opensecrets.org/federal-lobbying. (Last accessed 30 September
2020). Along with lobbying expenditures, the CPR also provides data on political contribution data. This research
focuses on lobbying expenditures mainly because lobbying expenditures, compared with PACs, represent the bulk the
lobbying activities (Ansolabehere et al., 2002 and Bombardini and Trebbi, 2012). Nevertheless, we control for campaign
contributions from the cartel members to the house and senate judiciary committees (Cohen et al., 2011). To do
so, we collect PACs data on each chairpersons and ranking members of both senate and house’s judiciary antitrust
subcommittees (which oversight both the DoJ and the FTC) during the 1998-2011 period. We control for the senators
and the representatives in position of either chairman or ranking member during the sample period. To stick with
Connor and Miller (2013)’s sanction determinants and avoid collinearity issues, we do not include these controls in our
presented results. Nevertheless, we do not notice quantitative changes when we include them in our regressions.

12One firm can lobby several industries and/or be active in several industries. For a specific firm, we collect data on
lobbying expenditures per industry. Controlling for related industries, we aggregate lobbying expenditures and link the
firm with its main activity sector (this information is taken from CRP, in almost all cases, firms favour one industry in
terms of lobbying expenditures).
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a given year and for a specific sector. Similarly to the majority of empirical researches on lobbying,

we consider lobbying activities at the mother institution level (Correia, 2014; Lambert, 2018; Fidr-

muc et al., 2018). Indeed, subsidiaries benefit from the lobbying through parent companies without

necessarily lobbying on their own (Miard, 2014). To control for the different lobbying practices across

sectors, we collect the average lobbying expenditures in a given year for each industry related to the

cartel member.13 The taxonomy of industries is taken from CRP.

Table A.4 and Table A.5 respectively report statistics on cartel members’ lobbying expenditures

and average lobbying expenditures per industry. We collected available CRP’s data on lobbying ex-

penditures for all firms sanctioned by the Division from 1998 to 2011. Descriptive statistics show that

almost 27% of cartel members have lobbied at least once between 1998 and 2011. For the same period,

61% of cartel members never experienced lobbying expenditures. The proportion of cartel members ac-

tive in lobbying expenditures is fairly stable. The average amount spent increased from $1.32 million in

1998 to $2.59 million in 2011. The total amount spent by cartel members also intensified from $432.21

million in 2008 to $1,122.63 million in 2011. Table A.4 gives information about the mean of lobbying

expenditures per year for a given industry. Communication-Electronics group of industries spend the

highest average amount of lobby between 1998 and 2011. Except for the Agribusiness industry, we

observe an increase in lobbying expenditures from 1998 to 2011.

5. Empirical strategy

This paper aims to determine whether lobbying expenditures affect antitrust sanctions. More pre-

cisely, we examine the relationship between a cartel member lobbying before the date of the Division’s

decision and the amount of sanction. As Connor and Miller (2013) mention, a vast majority of an-

titrust sanctions in the United States are negotiated before the trial. The average enforcement period

13We also collected to which federal agency a cartel member is lobbying (data are available from CPR). We were
interested in the direct lobbying toward the DoJ which directly oversight the Antitrust Division. Nevertheless, only 5%
of our sample directly lobbied to the DoJ.
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of the Division is about 15 months (Connor, 2006), which corresponds to the period during which

negotiations occur. We are not evaluating whether a link exists between long-term lobbying expendi-

tures and the Division treatment, but analyzing lobbying expenditures during the enforcement process.

To this end, we rely on a baseline model inspired by Connor and Miller (2013), which estimates the

determinants of the Division’s cartel sanction in period t using ordinary least squares (OLS), adding

cartel members’ lobbying in t− 1:

Sanctionit =
∑
i=1

β0Xit + γ1Lobbyit−1 + εit (1)

where Xit contains the control variables and εit is the error term. Control variables (Xit) encompass

the size of the affected cartel, penalties from other authorities, collusion mechanisms, the investiga-

tion’s secrecy level, cartel structure, the US administration in place, and the sector of cartel members.

Nevertheless, a caveat to address when we aim to recover reliable estimates pertains to the risk of

endogeneity in the link between unobserved factors influencing the sanction and lobby activity. For

example, it can be possible that cartel members lobby massively because they expect severe sanctions.

This problem may cause correlation between our lobbying measures and the error term, which would

result in biased estimates. A standard approach to tackle this issue in economics consists of applying

an instrumental approach in a two-stage least squares estimation (Akay et al., 2014; Quigley et al.,

2019). As usual, the cornerstone of the 2SLS approach lies in the choice of instruments. Compelling in-

struments should satisfy both the exogeneity and relevance conditions. The following section discusses

the estimation procedure and the selected instruments.

5.1. Instrumenting firm’s lobby

The literature documents the difficulty of identifying appropriate instrumental variables in empirical

applications extensively. It is necessary to satisfy the following two conditions for a valid instrumental

variable: (i) a reasonably high level of correlation of the instrument with the variable that is instru-

mented (relevance condition) and (ii) the independence of the instrument from the error term of the
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main equation (exclusion restriction). According to the theory, the ideal instrument should capture

the variation in a cartel member’s lobbying expenditures that is exogenous to the antitrust sanction.

We opt for two instruments to perform the Sargan over-identification test. Our main instrument is the

mean of lobbying expenditures per industry during the year before the sanction. Kim (2008) shows

empirically that lobbying expenditures are positively correlated with the type of industry. However,

for a given year, if a firm i spends more on lobbying one industry than its lobbying peers, it strongly

influences the mean of lobbying expenditures for that industry, which might involve autocorrelation in

the first-stage regression. To avoid this problem, we use the leave-one-out mean by removing firm i’s

lobbying expenditures from the computation of the corresponding industry’s mean of lobbying expen-

ditures.14 To facilitate future explanations, we will simply use the term industry’s mean of lobbying

expenditures when referring to this variable. This instrument is unlikely to be correlated to the an-

titrust sanction, as the computation of the sanction is firm and cartel specific (a part of the sanction

is related to the volume of affected sales).

For the second instrument, we consider geographical distance, which is a classical instrument in the

political economy and financial literature (see, Bernal et al., 2016; Lambert, 2018; Cao et al., 2018).

The advantage of this instrument is its predetermined nature, which implies the non- existence of

influence with the variable of interest. The financial literature emphasizes that the distance impacts

companies’ financial decisions either within (Petersen and Rajan, 2002) or across countries (Mian,

2006). Igan et al. (2009) hypothesize that the cost of lobbying is a decreasing function of the distance

between firms’ headquarters and the political hub. Building on a similar argument, we consider that

firms far from political or financial hubs geographically, have to lobby more to signal their willingness to

contest the regulatory agency’s decision. The geographic distance of a firm from the main international

14For example, in the Tobacco case (2001), cartel members were sanctioned in 2000. The year before, in 1999, 15
firms spent money on lobbying activities in the tobacco industry. Philip Morris, the major suspect in this case, spent
the most on lobbying, at $15.79M. The industry’s mean of lobbying expenditures that year equals $1.58M with Philip
Morris, and $0,57M without it. In this case, we link the lobbying expenditures of Philip Morris with $0,57M which is
the mean influenced only by its lobbying peers.
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centers being predetermined can be a good candidate for an instrument of a firm’s decision to invest in

lobbying activities. We build an instrument, DistMin, which is a variable that captures the shortest

distance to three of the main hubs worldwide. Washington DC is the political center of lobbying in the

US (Lambert, 2018), and 36% of our sample are US firms. Another 36% of our sample corresponds

to Western Europe firms and 18% are Japanese firms (the majority of the last 10% are Canadian,

Chinese, and Singaporean firms). Accordingly, we chose London15, as an influential hub for Western

Europe, and Tokyo for Japan.

5.2. Two Stage Least Square (2SLS) procedure

To paper the relationship between the antitrust sanction and lobbying expenditure, we consider

one specification and work on both a subsample and a full sample of firms. We use Connor and Miller

(2013) as a baseline approach to estimate our model. Accordingly, we restrict our sample to positive

sanctions. To test the robustness of our findings, we also re-estimate our model with a full sample,

including both firms with and without sanctions. To tackle the endogeneity issue, we adopt a common

IV strategy to estimate the causal effect (see, Angrist and Pischkle, 2009). The first stage of the

equation represents the firm’s decision to lobby

Lobbyit =
∑
i=1

β1Xi + α1MeanIndusit + η1DistMini + µit (2)

where both MeanIndusit−1 and DistMini are the instrumental variables and µit is the error term.

MeanIndusit−1 is the industry’s mean of lobbying expenditures the year before the sanction. The

second instrumental variable, DistMini, is the constant minimum distance between headquarters and

the three main financial centers. In the second stage, we regress our variable of interest (antitrust

sanction)as follows:

Sanctionit =
∑
i=1

β2Xi + ζ1L̂obbyit−1 + εit (3)

15We conducted regressions alternatively with Brussels and London. Results from both specifications are quantita-
tively similar. However, the quality of the instrument with London is higher than that with Brussels (lower F-statistic).
Consequently, we chose the former for our baseline model
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where εit is the error term. The dependent variable is the Division’s sanction received by firm i

in year t. According to the average prosecution period, firm i’s lobbying expenditures are taken from

year t− 1.16

6. Results

Table 1 reports the results of the first and second stage of regressions. Our baseline model is

estimated on a sample of observations, which only contains positive sanctions (Column 1 to 4), while

Column 5 displays the results of the estimation for the entire sample. Column 1 displays the results

from an OLS regression. The three following columns (Column 2 to 4) present the results from the 2SLS

IV regressions, respectively, with both instruments and either DistMin or MeanIndus in standalone.

For each column, we control for the harm caused by the violation, the influence of other penalties, the

collusion mechanism, the secrecy of the investigation, the cartel structure, the US administration, and

the industry.17 This section has two parts; we first focus on a benchmark model, including only the

set of control variables, and then describe our main results.

First, most determinants of cartel sanctions are based on the optimal deterrence theory of crime

(see also, Cohen, 1996). The Table A.1 displays the control variables’ definitions and their expected

signs, with respect to cartel sanctions. According to the optimal sanction theory (e.g., Wils, 2006),

the size of the sanction must be proportional to the harm caused by the cartel. The volume of US

affected sales (ASUS) proxies the size of the harm. Conform to the USSGs, we find positive and

significant ASUS ’ coefficients for all specifications. In line with the optimal sanction theory, we find

that less easily detectable cartel mechanisms are linked with higher sanctions (Bidrig) and cartels

16A lack of observations prevent us from presenting regressions with firm i’s lobbying expenditures measured over
longer periods before the year of the sanction.

17To stick with the control variables from the baseline model, we do not include the control for firms’ nationality
in the presented results. Nevertheless, we conduct the same regressions taking into account the country effect without
noticing quantitative changes. In addition, we withdraw the Connor and Miller (2013)’s variable “many buyers” from
the presented regressions, as it gives non-significant results (in line with Connor and Miller, 2013) for each specification
without quantitatively changing our results.
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with structures more likely to be detected receive lower sanctions (N). However, the cartel duration

seems to be negatively related to the sanction, while the sanction should be proportional to the cartel

duration (DoJ, 2020).18 Concerning controls for other penalties, sanctions are considered to be lower

when prosecutors have expectations that a defendant will pay extra-jurisdictional sanction (Connor

and Miller, 2013). We find a negative relationship between prison sanction and the Division’s pecuniary

sanction, but almost no impact from other penalties. The variables Bush1 and Bush2 control for the

legislation in place during the year of the sanction. For industries, we use the detailed taxonomy from

CPR and aggregate the less observed industries that we consider the reference group to avoid the

dummy variable trap in our estimation. Overall, the results related to the harm of the offense, the

secrecy of the investigations, and other pecuniary penalties, are in line with Connor and Miller (2013).

We find slight differences for the cartel mechanism, cartel structure, and prison proxies, which can be

due to the difference in the selected sample. However, these results are statistically significant and

consistent with the optimal sanction theory. Table A.6 reports the results from the stage 2 regression

of control variables.19

Second, in Column 1 (Table 1), we report the result of a “naive” OLS approach. The empirical

results are consistent with the hypothesis developed in Section 3: lobbying expenditures have a neg-

ative relationship with the antitrust sanction. This conclusion necessitates caution, as the estimated

parameter of interest could be biased at this stage. We propose an IV approach to tackle this prob-

lem. We first check the validity of our instruments. We report the results in columns 2, 3, and 4. In

the third specification, we observe that the IV DistMin alone does not fulfill the relevance condition

(Wald F -statistic < 10). For the specifications with both IVs and MeanIndus alone (columns 2 and

4, respectively), the Wald F -statistics larger than 10 indicates that the combination of both IVs and

18This non-consistent result with the optimal sanction theory can be because of long-lived cartels, for which the
sanction could not be proportional to the cartel’s duration. To overcome this problem, Bolotova (2009) divides the
cartel duration in five groups from (0-5] years to (>20) years. When we do the same in our specifications, the cartel
duration results become consistent with the optimal sanction theory without quantitative changes in our results.

19See Connor and Miller (2013) for an exhaustive discussion on the determinants of cartel sanctions.
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MeanIndus alone fulfill the relevance condition. As the Sargan over-identification test requires more

instruments than endogeneous variables, we are able to test the instruments’ exogeneity only for the

combination of the two IVs (Column 2). Focusing on Column 2, we observe that the combination of

both IVs fulfills the relevance condition (Wald F -statistic > 10) and the exclusion condition (Sargan

over-identification p-value > 10%). Equipped with these instruments, we test for the presence of en-

dogeneity. Column 2 reports the results of the Wu-Hausman exogeneity test. The Wu-Hausman

exogeneity test (p-value < 5%) validates our suspicions about the presence of endogeneity, which in-

dicates that the result from the OLS regression (Column 1) underestimates the negative impact of a

positive change in lobbying expenditures (Cov(Lobbyt−1, εt)>0). Eventually, we apply 2SLS. For the

four specifications reported in Table 1 based on 2SLS, our previous conclusion regarding the impact

of lobbying holds in three out of four specifications. The only case for which we cannot find a link

between lobbying activity and the amount of sanction is for an instrument that does not pass the

validity test in standalone. Results from Column 2, equipped with valid instruments, indicate that

1% change in lobbying expenditures decreases the sanction by 0.084%. Column 5 extends the sample

to leniency program recipients (full immunity from the sanction). The results are less precise because

of the difficulty in explaining the causes of leniency program granting; however, they still indicate the

same direction as our finding in Column 2.

Finally, we translate our results into return on lobby investment by taking two concrete cases

from our sample. The first, Bridgestone Corp., is interesting, as its level of sanction corresponds to

the median value for firms having experienced a sanction. While the sanction of Bridgestone Corp.

was about $28M, the lobbying spending the year before the sanction was equal to $1M. Considering

these figures, our model predicts that an additional 1$ invested in lobbying activity by Bridgestone

Corp. leads to a drop in sanction by $2.35
(

∂sanctiont∗lobbyt−1

∂lobbyt−1∗sanctiont
= −0.084 ∗ 28

1 = −2.35
)

, which
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corresponds to a 235% return on lobbying.20 The second case concerns the firm situated in the middle

of the ranked vector of lobbying expenditures, namely, ABB Asea Brown Boveri.21 This case is

interesting, as it mirrors the median explained variable’s example with that of the median independent

variable of interest. At the end of the enforcement process, ABB Asea Brown Boveri was punished

for a total of $53M and lobbied $0.32M the year before. Our estimates translate these figures into a

sanction reduction of $13.91 for $1 invested in lobbying
(

∂sanctiont∗lobbyt−1

∂lobbyt−1∗sanctiont
= −0.084∗ 53

0.32 = −13.91
)

.

This result corresponds to a 1391% return on lobbying.22 Overall, the marginal impact of lobbying

expenditures in these two cases is sizable, underling the profitable nature of lobbying activities from

cartel members under the Division’s enforcement process. This result appears rather consistent with

Stigler (1971) and Peltzman (1976)’s interest-group theory and signaling theory (Lohmann, 1995).

20As both variables are expressed in natural logs in our model (the log-log regression coefficient approach is in line
with the Connor and Miller (2013)’s procedure), we use the elasticity formula to recover the partial effect. Our conclusion
regarding the impact of lobbying also holds with a level-level regression coefficient approach.

21The median has been taken from the sample with only positive sanctions, as it corresponds to our main specification.
22While the coefficient of the lobbying impact from our regression is fairly small, the high returns on lobbying are

driven by an average of US sanctions more than twenty times bigger than the average of lobbying expenditures. As
mentioned by Gordon and Hafer (2005), even a small amount of lobbying expenditures is sufficient for firms to signal
themselves to the regulator. Another argument explaining the size of lobby are its potential side effects, like reputational
costs (Haque et al., 2013).
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Table 1: Cartel sanctions and lobbying expenditures.

OLS 2SLS IV(a) 2SLS IV(b) 2SLS IV(c) Full sample

(1) (2) (3) (4) (5)

Lobbyt−1 Stage 1

Intercept -95.607*** -12.386 -71.127*** -71.852***

(21.000) (13.202) (19.765) (12.879)

Instrumental Variables

LN(DistMin) 0.984** 0.374 0.348***

(0.401) (0.474) (0.157)

LN(MeanIndust−1) 6.799*** 5.589*** 5.277***

(1.484) (1.497) (0.872)

Controls

Size of the cartel yes yes yes yes

Other penalties yes yes yes yes

Detection probability yes yes yes yes

Cartel structure yes yes yes yes

Legislation yes yes yes yes

Industry yes yes yes yes

R2 0.65 0.41 0.57 0.48

Sanctiont Stage 2

Intercept 4.344*** 4.009*** 4.150*** 3.991*** 1.331

(0.978) (0.918) (1.108) (0.935) (1.308)

Firm Lobbying

LN(Lobbyt−1) -0.043*** -0.084*** -0.674 -0.086*** -0.073**

(0.013) (0.019) (0.877) (0.023) (0.034)

Controls

Size of the cartel yes yes yes yes yes

Other penalties yes yes yes yes yes

Detection probability yes yes yes yes yes

Cartel structure yes yes yes yes yes

Legislation yes yes yes yes yes

Industry yes yes yes yes yes

R2 0.927 0.908 0.921 0.907 0.594

Number of observations 51 51 51 51 121

Exogeneity test (p-value) 0.012 0.819 0.042 0.132

Cragg-Donald Wald F stat 10.981 0.624 13.933 19.570

Overidentification test (p-value) 0.853 0.872

This table represents estimates from IV regressions explaining the impact of lobbying expenditures on US cartel

sanctions. Except for column 5, each model considers only positive sanctions. Column 1 reports the OLS regression

results. Column 2, 3, and 4 report the 2SLS IV regressions results, respectively, with both instruments (the minimum

distance to financial centers and the mean of lobbying expenditures per industry), only with the MinDist instrument

and only with the MeanIndus instrument. Taking into account leniency program recipients, Column 5 presents the

results from the full sample. Except for the OLS regression (column 1), Stage 1 reports results from the first stage

regression and Stage 2 reports results from both the OLS and the second stage regressions. All models are estimated

over the 1998-2011 period. Robust standard errors are the results in parentheses. P-value<0.01***, p-value<0.05**,

p-value<0.1*.
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7. Conclusion

This paper empirically documents to what extent firms’ lobbying expenditures affect the cartel

enforcement’s outcome of the US Antitrust Division. In theory, the computation of cartel sanction is

limited by the US Sentencing Guidelines, which indicate that the main determinant of a sanction is

the size of the affected market. In addition, two resolution dispute mechanisms substantially impact

the size of the sanction, i.e., the leniency program and the plea bargaining mechanism. However, in

practice, policy-makers might influence competition regulations for either their own incentives (Rodrik,

2006) or because they are manipulated by firms (Stigler, 1971). Lobbying activities is the main channel

through which firms influence regulators and legislators (Fidrmuc et al., 2018). To reduce or avoid

loss in profitability or reputation from the Division’s sanction, firms might use lobbying expenditures

to influence the Division’s decision during the enforcement period.

To test this hypothesis, we combine data on cartels and lobbying expenditures for firms prosecuted

by the US Antitrust Division over the 1998-2011 period. We tackle endogeneity issues with a two-step

instrumental variable regression procedure, and show that lobbying expenditures have both statistical

and economically significant impact on cartel sanctions. Our findings indicate that 1% change in

lobbying expenditures reduces the cartel sanction by 0.084%. For a median sanctioned firm, in terms of

penalty and lobbying, this result translates into a penalty decrease of $7.35 for 1$ on lobby investment,

which is equivalent to 735% return on lobbying.

Our results are in line with the interest-group theory à la Peltzman (1976), which explains govern-

ment regulations, and the signaling theory (Grossman and Helpman, 2001), which considers lobbying

activities a way to provide information to policy-makers. Although the primary goal of the Division

is the welfare maximization of consumers, prosecuted firms can use lobbying to mitigate the negative

effects a sanction might have on their profitability. Our analysis has implications for the effectiveness

of antitrust sanctions. Given that an optimal sanction must theoretically take the profit out of the

collusion (Ginsburg and Wright, 2010), the significant influence of prosecuted firms might impact the
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optimal amount of sanction, and hence, cartel stability. Examining the effects of lobbying expendi-

tures on optimal fine models could be an interesting avenue for future research. Moreover, whether

lobbying activities influence other channels related to the profitability of cartel members, for example,

stock prices, other penalties from non-US competition authorities, or legal costs, is an open research

question.
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Appendix A. Tables

Table A.1: Definitions of control variables and expected signs

Variable Definition Expected signa

Cartel’s size

AS us The volume of US affected sales for each firm in the cartel +

Other sanctions

Othpen Other penalties (from other countries or private suits) –

Othpen2 Other penalties squared –

Prison Months of prison time assigned to cartel executives –

Collusion mechanism

Bidrigb = 1 if bid-rigging cartel +

Investigation’s secrecy

Probedumc = 1 if a very public raid occurred +

US Administration

Clinton = 1 if the fine was imposed between 2001-2004 Reference

Bush1 = 1 if the fine was imposed between 2001-2004 +/– d

Bush2 = 1 if the fine was imposed between 2005-2009 +/– d

Cartel’s structure

Duration Cartel duration in months +

N Number of members in the cartel –

Industries

Agri = 1 if Agricultural industry Reference

Business = 1 if Business industry +/– d

Commu = 1 if Communication and Media Industry +/– d

Constru = 1 if Construction industry +/– d

Defense = 1 if Defense industry Reference

Education = 1 if Education industry Reference

Energy = 1 if Energy industry +/– d

Finance = 1 if Finance industry +/– d

Health = 1 if Health industry +/– d

Transport = 1 if Transport industry Reference

a The column “expected sign” displays the relationship’s signs we expect between control variables and the cartel

sanction. More details are available in Connor and Miller (2013) and Bolotova (2009).

b Bid rigging involves groups of firms colluding to raise prices or lower the quality of goods or services offered in

public tenders. Such collusion is easier to hide from buyers (Imhof et al., 2018).

c Or the information on the existence of an investigation leaked.

d The estimated coefficient is expected to have either a positive or a negative sign, depending on which force

predominates (Bolotova, 2009).
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Table A.2: Descriptive statistics for all firms prosecuted by the Division between 1998 and 2011.

Unit Variables Sum Mean Median Standard Deviation Maximum Minimum

US$M Usfine 6,019 29.80 0 98.39 1,000 0

US$M Lobbyt−1 331.84 1.42 1.00 4.92 67.00 0

US$M Asus 23,325 171.51 23 395.60 2,500 0

Dummy Bidrig 53 0.22 0 0.42 1 0

Dummy Probedum 216 0.89 1 0.31 1 0

Number N 2,256 9.28 6 7.54 32 1

US$M Othpen 13,605 55.99 6.7 129.07 901.52 0

Months Prison 593 2.48 0 10.00 84 0

Dummy Bush1 66 0.27 0 0.45 1 0

Dummy Bush2 100 0.41 0 0.49 1 0

Months Duration 19,882.35 81.82 62.58 60.76 360 0

US$M MeanIndust−1 155.92 0.67 0.43 0.61 5.10 0.09

KM MeanDist 437,449 1,815 777 1,923 5,300 0

Dummy Agri 27 0.11 0 0.31 1 0

Dummy Business 35 0.14 0 0.35 1 0

Dummy Commu 51 0.21 0 0.41 1 0

Dummy Constru 4 0.02 0 0.13 1 0

Dummy Energy 12 0.05 0 0.22 1 0

Dummy Finance 49 0.20 0 0.40 1 0

Dummy Health 26 0.11 0 0.31 1 0

Dummy Transport 8 0.03 0 0.18 1 0
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Table A.3: Descriptive statistics for firms sanctioned (sanction>0) by the Division between 1998 and 2011.

Unit Variables Sum Mean Median Standard Deviation Maximum Minimum

US$M Usfine 6,019 83.60 28.00 151.48 1,000 0.01

US$M Lobbyt−1 55.13 0.81 0 2.70 20.00 0

US$M Asus 16,258 295.61 107 467.52 2,500 0

Dummy Bidrig 19 0.26 0 0.44 1 0

Dummy Probedum 63 0.87 1 0.33 1 0

Number N 567 7.87 5 7.25 32 1

US$M Othpen 9,256 128.55 53.46 186.55 901.52 0

Months Prison 551 7.87 0 16.85 84 0

Dummy Bush1 16 0.22 0 0.41 1 0

Dummy Bush2 20 0.27 0 0.45 1 0

Months Duration 6,630 92.09 74 57.11 254 0

US$M MeanIndust−1 38.00 0.55 0.36 0.65 5.10 0.09

KM MeanDist 125,055 1,736 708 1,882 5,300 0

Dummy Agri 7 0.09 0 0.29 1 0

Dummy Business 16 0.22 0 0.41 1 0

Dummy Commu 10 0.13 0 0.34 1 0

Dummy Constru 2 0.02 0 0.16 1 0

Dummy Energy 6 0.08 0 0.27 1 0

Dummy Finance 3 0.04 0 0.20 1 0

Dummy Health 12 0.16 0 0.37 1 0

Dummy Transport n/a n/a n/a n/a n/a n/a
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Table A.4: Data on lobbying activities (in $US) for all firms prosecuted by the Division between 1998 and 2011.

Year Lobbying Number of firms Mean Median SD Maximum Minimum

1998 432,213,836 120 1,321,755 290,000 2,835,327 30,360,000 0

1999 376,083,805 126 994,931 340,000 1,970,694 22,380,000 0

2000 427,038,827 131 1,046,664 329,000 1,983,907 16,009,000 0

2001 438,047,287 133 1,117,468 245,000 2,079,574 14,810,000 0

2002 442,189,388 140 1,182,325 240,000 2,025,309 14,860,000 0

2003 572,503,814 138 1,526,677 560,000 2,437,388 15,245,700 0

2004 556,754,217 142 1,449,880 510,000 2,371,303 16,683,837 0

2005 631,817,248 148 1,552,376 520,000 2,702,169 20,289,000 0

2006 741,239,272 152 1,735,923 500,000 2,803,392 22,405,497 0

2007 1,072,857,113 167 2,158,666 700,000 3,764,331 47,462,520 0

2008 1,201,508,558 167 2,383,945 796,000 4,429,519 66,705,102 0

2009 1,208,803,336 168 2,577,405 1,070,000 4,072,477 27,430,000 0

2010 1,172,032,864 166 2,520,500 1,060,000 4,101,348 35,966,000 0

2011 1,122,634,275 167 2,598,691 1,340,000 3,575,573 24,474,000 0
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Table A.5: Average of lobbying data expenditures (in $US) per industry for the period 1998-2011.

Year Agriculture Commu/Media Construction Defense Energy Finance Health Business Transportation

1998 2,960,883 2,845,969 491,684 352,342 1,086,279 2,544,982 383,879 933,947 1,562,305

1999 1,817,065 2,915,349 425,422 303,861 1,117,490 2,335,901 394,555 1,052,023 1,400,708

2000 1,737,370 2,510,891 377,968 326,263 1,004,262 2,361,809 430,433 999,431 1,756,434

2001 1,742,963 2,446,166 383,041 312,686 1,147,280 2,306,545 418,186 995,695 1,488,756

2002 1,843,723 2,561,607 344,858 270,462 1,198,601 2,527,971 483,011 1,027,543 1,614,812

2003 1,716,429 2,718,593 491,560 321,138 1,108,501 2,904,546 4,39,935 1,048,677 1,687,237

2004 1,885,901 2,855,098 486,845 349,920 1,058,414 2,776,518 428,133 1,047,147 1,618,278

2005 1,972,825 2,806,731 392,536 389,783 1,141,329 2,713,591 392,046 1,044,718 1,682,290

2006 1,995,336 3,146,077 428,717 415,438 1,220,253 2,920,416 411,955 1,231,937 1,753,354

2007 1,768,804 2,519,855 475,253 430,445 1,239,233 2,974,118 430,582 1,216,860 1,864,962

2008 2,096,395 2,805,526 560,148 516,570 1,885,635 2,873,338 463,953 1,365,575 2,020,881

2009 1,972,711 2,730,659 567,434 520,714 1,879,231 2,767,116 540,209 1,421,733 2,077,412

2010 1,876,581 3,251,877 558,638 616,333 2,157,598 3,222,651 558,548 1,655,145 2,354,762

2011 2,111,738 3953972 608,111 642,437 1,994,386 3,554,171 589,513 1,847,808 2,533,690

35



Table A.6: Cartel sanctions and lobbying expenditures with coefficients of control variables.

OLS 2SLS IV(a) 2SLS IV(b) 2SLS IV(c) Full sample

(1) (2) (3) (4) (5)

Stage 2

US Sanction

Intercept 4.344*** (0.978) 4.009*** (0.918) 4.150*** (1.108) 3.991*** (0.935) 1.331 (1.308)

Firm Lobbying

LN(Lobbyt−1) -0.043*** (0.013) -0.084*** (0.019) -0.674 (0.877) -0.086*** (0.023) -0.073** (0.034)

Size in the cartel

LN(ASus) 0.696*** (0.084) 0.731*** (0.078) 0.716*** (0.105) 0.733*** (0.081) 0.331*** (0.089)

Detection Probability

Bidrig 0.936** (0.421) 1.110*** (0.397) 1.037** (0.520) 1.120*** (0.405) -0.108 (0.811)

Probedum -1.577*** (0.361) -1.525*** (0.336) -1.547*** (0.330) -1.523*** (0.341) -1.899*** (0.701)

N -0.085* (0.046) -0.132*** (0.046) -0.112 (0.109) -0.135*** (0.049) -0.067 (0.070)

LN(Duration) -0.848*** (0.202) -0.748*** (0.192) -0.791*** (0.276) -0.742*** (0.197) 0.134 (0.307)

Other Penalties

Othpen 0.005*** (0.001) 0.005*** (0.001) 0.005*** (0.001) 0.005*** (0.001) 0.008*** (0.002)

Othpen2 0.000** (0.000) 0.000** (0.000) 0.000** (0.000) 0.000*** (0.000) 0.000** (0.000)

Prison -0.012* (0.006) -0.016** (0.006) -0.014 (0.009) -0.016*** (0.006) 0.035*** (0.013)

Controls

Bush 1 1.311*** (0.313) 1.604*** (0.312) 1.480** (0.685) 1.621*** (0.328) 0.561 (0.395)

Bush 2 1.754*** (0.351) 2.045*** (0.345) 1.923*** (0.691) 2.061*** (0.361) 0.345 (0.390)

Commu 0.308 (0.341) 0.597* (0.336) 0.475 (0.685) 0.613* (0.351) -0.226 (0.438)

Energy -2.112*** (0.422) -2.393*** (0.407) 2.275*** (0.704) -2.409*** (0.421) -1.414 (0.790)

Finance 0.846 (0.835)

Business 0.909*** (0.232) 1.113*** (0.230) 1.027** (0.420) 1.124*** (0.241) 0.374 (0.349)

Health 0.639** (0.266) 0.658*** (0.247) 0.650*** (0.253) 0.659*** (0.251) 0.194 (0.401)

R2 0.927 0.908 0.921 0.907 0.594

Number of observations 51 51 51 51 121

Exogeneity test (p-value) 0.012 0.819 0.042 0.132

Cragg-Donald Wald F stat 10.981 0.624 13.933 19.570

Overidentification test (p-value) 0.853 0.872

This Table represents estimates from stage 2 IV regressions, explaining the impact of lobbying expenditures on US
cartel sanctions, with details on the coefficients of control variables. Except for column 5, each model considers only
positive sanctions. Column 1 reports the OLS regression results. Column 2, 3, and 4 report the stage 2 2SLS IV
regressions results, respectively, with both instruments (the minimum distance to financial centers and the mean of
lobbying expenditures per industry), only with the MinDist instrument and only with the MeanIndus instrument.
Taking into account leniency program recipients, Column 5 presents the results from the full sample. All models
are estimated over the 1998-2011 period. Robust standard errors are the results in parentheses. P-value<0.01***,
p-value<0.05**, p-value<0.1*.
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