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We study the contracts of 898 legal Finnish cartels. Cartels that exclusively allocate markets, either geo-
graphically or in the product/production space, are dominant in manufacturing. They are often bilateral and
include a vertical dimension. Structural industry characteristics predict the type of a cartel, e.g., consistent
with theory, quota cartels are more common in manufacturing and when buyers are primarily industrial. The
contracts of quota cartels include more (governance) clauses. Pure pricing cartels are the dominant cartel type
in non-manufacturing and are more common when demand is primarily from retail buyers. Pricing cartels are
larger than other types of cartels.

The theoretical modelling of cartels rests on limited empirical evidence, as many elementary
questions still need to be answered: What is the most common type of cartel? For example,
are cartels that (only) restrict pricing more typical than cartels that (only) allocate markets? Do
structural industry characteristics, such as the nature of the product, fixed costs or variability of
demand, predict the type of a cartel? Addressing questions such as these calls for detailed data
on the agreements of a large number of cartels, operating in a shared environment. We have
generated such a data set through archive work, using the Finnish Competition Authority’s (CA)
archive of cartels. These data enable us to characterise an anatomy of cartel contracts (i.e., their
stylised facts) in much more detail than has been possible before.'

Our analysis covers the period from the introduction of the first Finnish competition law of
1958, under which cartels continued to be legal, to the introduction of a modern competition
law in 1993, which made them illegal. The archive contains quantitative information on the key
contracting features of 898 manufacturing and non-manufacturing cartels. A noteworthy strength
of our data set is that it contains rich information on cartels’ price-fixing and market allocation
schemes for a large number of cartels. We complement these data with further information on
detailed contracting features for a subsample of 108 nationwide manufacturing cartels. For these
cartels, we observe additional 14 contract clauses concerning internal stability of the cartel (e.g.,
monitoring); the organisation of the cartel (e.g., number of meetings); the external threats faced
by the cartel (e.g., entry); and production-related issues (e.g., sharing of technology).

* Corresponding author: Ari Hyytinen, Department of Finance and Economics, Hanken School of Economics, Arka-
diankatu 7, 00100 Helsinki, Finland. Email: ari.hyytinen @hanken.fi

This paper was received on 28 March 2017 and accepted on 16 June 2018. The Editor was Estelle Cantillon.

We thank Francesco Decarolis, David Genesove, Joe Harrington, Christine Zulehner, Philipp Schmidt-Dengler, Niko-
laus Fink, Konrad Stahl and Jo Van Biesebroeck for discussions and seminar participants at DG Competition (2018),
ZEW (Mannheim) 2015, NHH/Beccle (Bergen) 2015, Labour Institute for Economic Research (Helsinki) 2015, the
Government Institute for Economic Research (VATT, Helsinki) 2013, MaCCI (Mannheim) 2012, EARIE (Rome) 2012,
HECER (Helsinki) 2012, Aachen 2012, EIEF (Rome) 2012 and Toulouse School of Economics 2012 for comments and
suggestions. The editor’s and referees’ suggestions considerably improved the article. We thank the Finnish Competition
Authority for granting access to the data; Juhani Jokinen, Susanna Fellman, and Martti Virtanen for providing us with
information on the era of legal cartels; Valtteri Ahti, Janne Itkonen and Juhana Urmas for excellent research assistance;
the Academy of Finland, the Yrjo Jahnsson Foundation and the Norwegian Research Council for funding; and HECER
and Bank of Finland for hospitality. The usual caveat applies.
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The cartels that we study were legal but essentially self-policing. This feature is crucial for
two reasons. First, there were no restrictions on communication or contracting. Unlike illegal
cartels, legal cartels do not have to worry about the consequences of explicitly writing down their
intentions and agreements. We can thus observe an ‘unobservable’, i.e., what illegal cartels would
like to write down if doing so were legal. Making cartels illegal leads to endogenously incomplete
cartel contracts because the colluding parties have a strong incentive to hide their actions and to
make unverifiable what might become observable.> Second, a legal cartel is self-policing if it is
likely that it cannot rely on a court to enforce its cartel contract; we argue below that this is the
case for the cartels in our data. A legal cartel therefore has an incentive to co-ordinate on actions
and meet the incentive compatibility constraint, as illegal cartels would (Dick, 1996a; Suslow,
2005).

We make three main contributions. First, based on the available theory on collusion, we
propose a typology of cartels distinguishing between pure price-fixing cartels, pure market-
allocation cartels, quota cartels and a mixed cartel type that simultaneously fixes prices and
allocates markets. The typology illustrates which types of cartels are common and how cartel
types are linked to the cartels’ operating environment. In manufacturing, cartels that only allocate
markets are dominant. Quota cartels are not as common as pure allocation or price-fixing cartels
in manufacturing. Pure pricing cartels are dominant in non-manufacturing. Unlike prior work, we
show that these sectoral differences also persist when we econometrically control for a number of
structural industry characteristics, such as the source of demand (retail versus industrial buyers),
capital intensity, capacity utilisation and demand fluctuations around the time that the cartels
were registered.

Our second contribution is to provide evidence on how cartel type is associated with structural
industry characteristics. Consistent with the theories on how observability of prices and quantities
affects collusion (e.g., Stigler, 1964; Harrington and Skrzypacz, 2011), we find that when demand
comes from retail buyers, pure pricing cartels are more common, and quota cartels are more rare.
Cartels in high capital intensity industries are more likely to be of the mixed type, both fixing
prices and allocating markets, and less likely to be pure allocation cartels. We also document that
the choice of cartel type depends on the prevailing and near-term demand conditions at the time
of cartel formation. This suggests that initial conditions may shape the patterns of cartelisation
and behaviour of cartels more than the existing theory has considered.

Our third contribution is to use the typology to characterise how the different types of cartels
look and how they try to ensure compliance (i.e., self-policing) in manufacturing. We provide
novel evidence that pure allocation cartels are small, often bilateral, and are more likely to have a
vertical dimension. Pure pricing cartels are larger. Using pure pricing cartels as a benchmark, we
find that manufacturing cartels that purely allocate markets more often have contractual clauses
on entry and dispute resolution and deal with supply from sources external to the cartel. However,
they rely less often than pricing cartels on a formal organisational structure (including a voting
scheme) and rules on admitting new members. This result is in line with theory suggesting that
pricing cartels need to be more inclusive. Further, quota cartels differ from pure pricing cartels,
as they more often use more complex contracts for self-policing. For example, quota cartels
often include clauses on monitoring, enforcement, fines, dispute resolution and dealing with

2 The detected illegal cartels are a selected sample of all illegal cartels, making inference problematic. Harrington and
Wei (2016) study how to infer the duration of cartels from the observed duration of detected illegal cartels. Hyytinen
et al. (2018) provide a related empirical analysis, asking how common cartels would be were there no competition policy.
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supply from sources external to the cartel. These differences between cartel types are statistically
significant, and the pattern is robust to controlling for the structural industry characteristics.

Our quantitative findings complement earlier case studies on the internal working of individual
cartels (studied by, e.g., Porter, 1983; Ellison, 1994; Genesove and Mullin, 2001; Réller and Steen,
2006; Clark and Houde, 2013). We use the typology to show how representative these earlier case
studies are. Our econometric findings also extend and complement earlier quantitative studies on
cartel contracts. While insightful, a drawback of many earlier studies—surveyed by Levenstein
and Suslow (2006)—is that they had relatively limited information on what the cartels tried to
agree on and/or their economic environments. They also cover a heterogeneous set of episodes
and institutional environments or refer only to international or prosecuted cartels. More recent
work by Harrington (2006), Taylor (2007), Bouwens and Dankers (2010) and Levenstein and
Suslow (2011) has only partially overcome these drawbacks (see Appendix A). A study similar
to ours is Fink et al. (2017), which provides a descriptive analysis of 80 legally binding cartel
agreements in Austria, 80% of which are in manufacturing.

Section 1 describes the institutional environment and data sources. We analyse how cartels
tried to raise profits in Section 2. Section 3 characterises the different types of cartels and how
they maintained compliance. We discuss potential implications of our findings for both cartel
theory and competition policy in the concluding section. Examples of the individual cartels in
our data and details on auxiliary empirical analyses are reported in the Online Appendices.

1. The Institutional Environment and Data
1.1. The Institutional Environment

The development of Finnish competition policy after the Second World War closely follows
such developments in other European countries (Fellman, 2016; Shanahan and Fellman, 2016;
see also Hyytinen et al., 2018 and Appendix B). There was no competition policy before the
war. The first cartel law was implemented in 1958. The central idea was to collect information
on cartels that operate in the domestic market rather than to deter collusive activities. For this
purpose, a (predecessor of the) CA was set up and given the task to register cartels (Registry).
Only bidding rings requiring express pre-bidding co-ordination were outlawed. Registration
was initially contingent on the CA contacting the suspected cartel members. The Registry was
relatively active in searching for and contacting (potential) cartels (Fellman, 2016). In 1964 and
1973, the law was revised, leading to somewhat tighter registration requirements. In the 1980s,
Finland finally edged towards a modern competition law, first via a new stricter law taking effect
in 1988 and then cartels becoming illegal in 1993. As we have discussed elsewhere (Hyytinen
et al., 2018, and Appendix B), the cartels that we study here were actually harmful and not just
harmless industry associations.

1.2. Legal versus Illegal Cartels

Even though cartels in our sample were legal, they mostly had to rely on self-policing, in line with
what was the case elsewhere; see, e.g., Dick (1996a,b) and Suslow (2005, p. 709), who writes:
‘[... ] although European law took a tolerant attitude towards cartels during this period, the legal
tolerance did not translate into cartel enforceability; cartel contracts were still self-enforcing.’
Supporting this view, a motivation for the law change in the 1980s seems to have been a lawsuit
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based on a cartel contract from the early 1980s that led to damages being awarded.? This incident
suggests that there was—similar to the case of the US Sugar Institute (Genesove and Mullin,
2001, p. 385)—ex ante uncertainty as to the enforceability of these contracts in court. Taking your
fellow cartel member to court seems to have carried the risk of affecting the legal environment.

While even legal cartels may find it difficult to work through and formalise all possible
contingencies (Genesove and Mullin, 2001), illegal cartels have an additional need to conceal
their agreements, leading to the endogenous incompleteness of contracts. Participants of an illegal
cartel have a strong incentive strategically to reduce the ability of a legal court to verify their
concerted actions (Kvalgy and Olsen, 2009; Kaplow, 201 1a, pp. 758-65). The contracts we study
are the type of contracts that illegal cartels might like to write, were there no legal consequences.
The profit incentive and organisational issues that illegal cartels face, as well as issues relating to
changes in the external environment, are likely to be similar to those faced by self-policing legal
cartels (see also Dick, 1996a).

1.3. Data

We have (mostly manually) collected and matched data from three sources (see Appendix B): the
CA archive of cartels (Registry), the database of the Research Institute of the Finnish Economy
(ETLA) and Tiainen (1994).

All the data on the cartels and their contracts are based on the Registry’s files and listings and
on our archive work in the Registry (see Hyytinen et al., 2007 and Appendix B). The Registry
contains information on 898 cartels, of which the Registry maintained a listing. The Registry
covers the years from 1959 to 1990, allowing us to identify whether a given cartel tried to collude
by agreeing on prices and/or by allocating markets or by some other means. These data are
available for all cartels and provide us with information on the main clauses of the registered
cartel contracts.

We also have a set of variables characterising the cartels and their operating environment. The
variables characterising the cartels were mostly obtained from the CA’s cartel listing and the
associated documentation, and they include the number of members (available for most cartels),
whether the cartel was nationwide, and whether the cartel contract had a vertical dimension.
In addition, we collected more information on 108 nationwide manufacturing cartels by going
through the Registry folders in detail, manually collecting information on 14 further contract
clauses.

The variables characterising the operating environment of cartels are the sector of the cartel,
the nature of demand (retail versus industrial buyers), industry capital intensity, industry capacity
utilisation, and measures of demand fluctuations. These data were collected from the database
of ETLA and Tiainen (1994). We also record the cohort of the cartel using the year in which
the cartel entered the registry, and code the changes in competition law. We explain how our
variables are measured in the next section and in Appendix B.

3 We have interviewed people with a long working history in the CA, including people who worked with the Registry
when it was still active. They could recall only one court case from the early 1980s. According to the Director General
of the CA, Juhani Jokinen (private exchange), this case led to the law change in 1988 making sanctions in cartel
contracts void. Note, however, that several of the cartel agreements provided that a potential dispute should be resolved
by arbitration. The agreements stated, for example, that conflicts were to be solved by the parties meeting for the Finnish
Chamber of Commerce (a form of private arbitration). Since these arbitrations are not known to the public, in retrospect,
we do not know to which extent this option was used.
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2. How Do Cartels Raise Profits?

This section provides a typology for how cartels raise profits and characterises how the cartel
types relate to structural industry characteristics. We answer questions such as the following:
Are cartels that restrict pricing only more common than cartels that allocate markets in one way
or another? To what extent does the primary type of cartelisation depend on the environment in
which the cartels operate?

2.1. Theory and Prior Evidence

2.1.1. Theory of cartelisation

Building on Stigler (1964), Posner (1970) and Friedman (1971), a large number of theoretical
papers have studied what makes for successful, stable cartels. While the models do not always
make a clear distinction between implicit and explicit collusion (see, however, e.g., Athey and
Bagwell, 2001, 2008; Martin, 2006; Awaya and Krishna, 2016; Garrod and Olczak, 2018), the
decision to collude always trades off the expectation of greater profits with the expected costs of
keeping the collusion stable, such as monitoring and compliance costs and possible sanctions.

The three most important ways for cartels to influence market outcomes and coordinate
behaviour are to agree on prices, to allocate markets and to set quotas (Stigler, 1964; Motta,
2004; Levenstein and Suslow, 2006; Marshall and Marx, 2012). Price-based cartels aim primarily
at agreeing on prices but may sometimes also co-ordinate methods of payment and delivery in
various ways. Market allocation-based cartels collude by dividing markets geographically, by
assigning customers, or by co-ordinating product lines (e.g., Stigler, 1964; Bernheim and Winston,
1990; Belleflamme and Bloch, 2004; Bond and Syropoulos, 2008; Deltas et al., 2012; Byford and
Gans, 2014). For example, the last three articles consider the incentives of cartels to adopt a home
market principle, in which the colluding firms engage in mutual avoidance by allocating markets
among themselves. Cartels using sales and production quotas aim to agree on the quantity that
each cartel member is allowed to supply to or sell in the market (Stigler, 1964; Harrington and
Skrzypacz, 2011).

Theory also suggests that, at times, collusion calls for allocating markets and fixing prices si-
multaneously (e.g., Horner and Jamison, 2007) or setting quotas and fixing prices simultaneously
(e.g., Stigler, 1964; Harrington, 2006; Harrington and Skrzypacz, 2011; van den Berg and Bos,
2017). The literature on semi-collusion similarly suggests that when there are many dimensions
in which firms can deviate, colluding firms may need to contract on several dimensions simulta-
neously (e.g., Stigler, 1964, 1968; Fershtman and Gandal, 1994; Steen and Sgrgard, 2009). The
more choice variables that firms have, the more complex the agreement, because a more complete
collusive agreement results in weakly higher profits (the default being the simpler semi-collusive
agreement (van den Berg and Bos, 2017)). There is a trade-off between more efficient collusion
through a more complex agreement and the costs of both writing and monitoring such a contract
(Levenstein and Suslow, 2006; van den Berg and Bos, 2017; see also Kaplow, 2011a).

In sum, theory suggests that there are four broad types of cartels that differ in the way in which
interfirm rivalry is suppressed: pure price-fixing cartels, pure market-allocation cartels, quota
cartels and mixed cartels, which have features of both price-fixing and market-allocation cartels.

2.1.2. Structural industry characteristics
Firms considering collusion anticipate that their later incentives will deviate, and try to construct
their initial agreement accordingly (Stigler, 1964). Despite the rich literature on collusion, eco-
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nomic theory offers relatively few precise predictions on the exact type of collusive agreement
arising in different environments. Nonetheless, theory identifies features of the environments that
are more conducive to pure price-fixing cartels than for market allocation-based cartels or vice
versa, or that may call for more complicated mixed arrangements.

Observability and nature of choice variables: The literature on imperfect monitoring sug-
gests that the degree of observability of prices and quantities affects the type of cartel (Stigler,
1964; Green and Porter, 1984; Athey and Bagwell, 2001, 2008; Harrington and Skrzypacz, 2007,
2011). For example, when the product is a service as opposed to a physical good, inspection
of output is ineffective and costly (Stigler, 1964). This implies that quantity-based allocation
schemes, such as production quotas, are less feasible in the non-manufacturing sector. On the
other hand, when posted prices are rare or when pricing practices are hard to monitor, both sales
quota cartels (Harrington and Skrzypacz, 2007) and market allocation-based cartels are more
feasible. This suggests that when the demand comes from industrial buyers as opposed to retail
buyers, price-based cartels are likely to be less common. When neither prices nor quantities are
easily observable, mixed cartel types can be expected (Horner and Jamison, 2007). In such an
environment, cartels may, for example, need to co-ordinate both on price and on the use of quotas
(and to use sales reporting and transfer payments (Harrington and Skrzypacz, 2011)).

The nature of the goods sold often differentiates manufacturing from non-manufacturing. While
the prices of products sold to final consumers may be more easily monitored, such products are
also more likely to be differentiated. Product differentiation reduces the price sensitivity of
customers and thus the profitability of a secret price cut (Deneckere, 1983), but makes deviations
in terms of quality and availability possible. When there is a risk of semi-collusion, firms are
more likely to use mixed cartel types. In particular, when demand is inelastic (as is often the case
with product differentiation), quotas may complete price-fixing agreements (even with perfect
monitoring (van den Berg and Bos, 2017)).

Fixed costs and entry conditions: Conditions that facilitate reaching a collusive agreement
in the first place may also affect the choice of the type of collusive agreement. For example,
the theoretical literature suggests that sizeable fixed costs and entry barriers enhance collusion.
The reason is that fixed costs tend to reduce entry and enhance concentration, making co-
ordination easier, deviations less lucrative and inclusive collusive arrangements easier to achieve
(e.g., Stigler, 1964; Shapiro, 1989; Friedman and Thisse, 1994; see also Symeonidis, 2003).
An endogenously incomplete (pure) pricing cartel also benefits from reduced entry and lower
industry capacity, as it has an incentive to be more inclusive and its stability requires that non-
cartel members have limited capacity relative to that of the cartel (see Bos and Harrington, 2010).
On the other hand, when firms can compete in several markets and have high fixed costs, market-
sharing agreements are predicted to be more typical than, e.g., production quotas (see Bernheim
and Winston, 1990; Belleflamme and Bloch, 2004, 2008; Roldan, 2012). Other mechanisms
may also induce cartels to adopt a home market principle (e.g., Byford and Gans, 2014). It is
thus theoretically ambiguous whether larger fixed costs and entry barriers foster certain types of
collusion.

Capacity and demand fluctuations: Capacity constraints limit both the incentives for collud-
ing firms to cheat and the likelihood of being punished (Brock and Scheinkman, 1985; Benoit
and Krishna, 1987; Davidson and Deneckere, 1990). Excess capacity may allow for a harsher
punishment of deviations from both price-based and market allocation-based collusion. Endoge-
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nous capacity investments increase the risk of semi-collusion (Fershtman and Gandal, 1994).*
To manage this risk, cartels may need to resort to mixed cartel arrangements, i.e., to simultane-
ous market sharing and price fixing. Fluctuations in demand and business cycles are yet another
source that may destabilise cartels. Green and Porter (1984) used a model of quantity competition
with imperfect monitoring to show that an unanticipated demand shock may be destabilising, as
it can be misinterpreted as a deviation. Rotemberg and Saloner (1986) argue in turn that a pricing
cartel’s stability is compromised when the current demand is high. Using the same context but
allowing the demand to have a predictable seasonal pattern, Haltiwanger and Harrington (1991)
show that a pricing cartel becomes less stable when current demand is strong (making secret
price cuts lucrative) and the anticipated near-term demand is weak (suggesting less scope for
a harsh punishment). Gerlach (2009) argues that, in an infinitely repeated Bertrand game in
which firms observe private signals of a common value demand shock, an inter-temporal market
sharing arrangement may emerge and substitute for communication, especially in low-demand
periods. In sum, it is theoretically ambiguous how fluctuations of demand affect the formation of
price-based and market allocating-based cartels, as well as their mixtures.

2.1.3. Prior evidence

Barring a few exceptions, it is difficult to infer from the prior studies how common the main
cartel types are (see Appendix A); statistical tests for the differences do not exist. The descriptive
statistics available from Bouwens and Dankers (2010) and Haucap ef al. (2010) suggest that
slightly more than a third of the manufacturing cartels in the Netherlands and Germany agree on
prices, whereas, from Hay and Kelley (1974), one can infer that the share of price-fixing cartels
in the United States non-manufacturing sector is roughly two thirds.> The contemporary work of
Fink et al. (2017) shows that, in Austria, manufacturing cartels account for 80% of the cartels, and
approximately 36% are pure price/payment cartels. Moreover, the evidence for some identifiable
types of cartels is mixed. For example, some studies report that quota cartels are common
especially in manufacturing (Suslow, 2005; Harrington, 2006; Fink et al., 2017), whereas others
suggest that they are rare (Posner, 1970; Taylor, 2007; Bouwens and Dankers, 2010). Comparing
numbers such as these with each other and with other prior work is difficult; classifications vary
from study to study, are at times left implicit, or are based on incomplete typologies that consist
of mutually non-exclusive and/or collectively non-exhaustive classifications (see Appendix A).
A further complication is the unavailability of data on sectoral division. To our knowledge, no
prior study has used large samples and quantitative methods to analyse how structural industry
features facilitate the formation of different types of cartels.®

4 For example, the Norwegian cement cartel studied by Réller and Steen (2006) ran into trouble because of overin-
vestments in capacity, despite it having an explicit cartel agreement on prices.

3> In Bouwens and Dankers (2010), the share of pricing cartels in manufacturing is 34%, whereas, in Haucap ef al.
(2010), the share of price-fixing cartels (excl. bidding agreements) is 31%. Using information from the appendix of Hay
and Kelley (1974), we infer that 65% of the non-manufacturing cartels in their data agree on prices.

6 The only study that briefly explores this is Taylor (2007). He shows that the use of production quotas by US cartels
that registered their activities due to the National Industrial Recovery Act in the 1930s is not associated with industry
characteristics.
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2.2. Measurement

2.2.1. Main contract clauses

The CA collected information on how the cartels tried to raise profits and suppress interfirm
competition, i.e., the cartels’ main contract clauses (see Appendix B). It recorded whether cartels
agreed on prices or co-ordinated price setting via pricing clauses and whether they restricted
the use of discount rules and/or rules of delivery and payment by having clauses for payment
rules. The data also reveal whether cartels agreed on sales or production quotas or market shares
using a quota clause; whether they had an explicit reference to a spatial distribution, such as
exclusive territories, home market principle, or (local) assignment of customer base by having
an area-based market allocation clause; and whether they relied on a non-area-based market
allocation clause. According to the last of these clauses, the colluding members partitioned the
production of goods in some way (e.g., specialisation via the sale of a production line or via a
party ceasing production of certain variants of the goods in question) or, in some cases, just by
agreeing not to compete.7

2.2.2. A typology of cartels

The economic theory of collusion suggests that cartels attempt to raise profits by fixing prices,
allocating markets, setting quotas, or using a mixture of these. Building on this charactersiation,
we present a typology of four mutually exclusive and collectively exhaustive cartel types: pure
pricing, pure allocation, quota, and mixed price-allocation cartels (see Appendix B for the
more precise definitions and Online Appendix A for illustrative cases of each). We classify
as pure pricing cartels those that only use pricing clauses and/or payment rules. We view the
suppression of competition in payment and delivery rules as closely related to direct price fixing.
Pure allocation cartels use only area-based market allocation and/or non-area-based market
allocation clauses. The remaining two types allow for a mixed use of clauses. In addition to a
quota clause, quota cartels may also have pricing clauses and/or payment rules, whereas mixed
price-allocation cartels can, in addition to pricing clauses and/or payment rules, use area-based
market allocation and/or non-area-based market allocation clauses, but they do not use guota.
This typology brings structure to the empirical analysis and, being mutually exclusive, provides
a more transparent map from the relevant theoretical models to the empirics than what has been
the case in most prior empirical work.

Table 1 displays the distribution of cartel contracts in terms of the five main contract clauses
by sector and how each of the cartel contracts observed in our data map to the typology. Two key
findings emerge. First, the use of main clauses is clustered. Out of the 32 theoretically possible
combinations, the most popular contract accounts for 40% of all contracts in both sectors. The five
most popular combinations of contract clauses account for 73% of all cartels in manufacturing
and 82% in non-manufacturing.®

Second, we can map the typology of Table 1 to a number of insightful earlier case studies.
Approximately 5% of the manufacturing cartels are quota cartels, such as the Joint Executive
Committee (Porter, 1983; Ellison, 1994; Mariuzzo and Walsh, 2013), which used market share
allotments but allowed the colluding railroads to individually set prices. Cartels such as the

7 While this may sound peculiar at first, similar cartel agreements and practices have been reported for the United
States (Posner, 1970; Gallo et al., 2000), Germany (Audretsch, 1989; Haucap et al., 2010), the Netherlands (Bouwens
and Dankers, 2010) and cartels caught by the European Commission (Harrington, 2006). See also Online Appendix A
for examples of cartels using these clauses.

8 We provide a closer look at the joint use of the main clauses in Online Appendix B.
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Table 1. Combinations of Main Contract Clauses and Their Mapping to Cartel Types.

Panel A: Manufacturing Count Cumulative Typology of
Combination of cartel clauses (N=364) Share share cartel types
Non-area-based 152 0.42 0.42 A
Pricing + Payment rules 39 0.11 0.52 P
Pricing 33 0.09 0.62 P
Area-based 26 0.07 0.69 A
Pricing + Quota 18 0.05 0.74 Q
Pricing + Payment rules + Quota 15 0.04 0.78 Q
Area-based 4 Non-area-based 14 0.04 0.82 A
Quota 13 0.04 0.85 Q
Payment rules 13 0.04 0.89 P
Quota + Non-area-based 8 0.02 0.91 Q
Pricing + Payment rules + Non-area-based 5 0.01 0.92 PA
Payment rules + Non-area-based 3 0.01 0.93 PA
Pricing + Area-based 2 0.01 0.94 PA
Pricing + Payment rules + Area-based 2 0.01 0.94 PA
Pricing + Payment rules + Quota + 1 0.00 0.95 Q

Non-area-based

Other combinations (each used by one cartel) 5 0.01 0.96 -

No main clause 15 0.04 1.00 -
Panel B: Non-manufacturing Count Cumulative Typology of
Combination of cartel clauses (N =534) Share share cartel types
Pricing 214 0.40 0.40 P
Pricing + Payment rules 66 0.12 0.52 P
Pricing + Non-area-based 65 0.12 0.65 PA
Payment rules 50 0.09 0.74 P
Non-area-based 43 0.08 0.82 A
Quota 6 0.01 0.83 Q
Pricing + Quota + Area-based 6 0.01 0.84 Q
Area-based 5 0.01 0.85 A
Pricing + Area-based 4 0.01 0.86 PA
Payment rules + Non-area-based 3 0.01 0.87 PA
Pricing + Area-based + Non-area-based 3 0.01 0.87 PA
Pricing + Payment rules + Area-based 3 0.01 0.88 PA
Area-based + Non-area-based 2 0.00 0.88 A
Other combinations (each used by one cartel) 5 0.01 0.89 -

No main clause 59 0.11 1.00

Notes: Count is the number of cartels using a particular combination of the five main contract clauses. Share is the fraction
of cartels doing so. The cartel types are: P = Pure price, A = Pure allocation, Q = Quota, PA = Mixed price-allocation.

Sugar Institute (Genesove and Mullin, 2001), which neither fixed prices nor allocated markets
but only standardised business practices, are not very common in our data, but they are not an
anomaly either: approximately 4% of the manufacturing cartels have no main clauses in their
contract, and alternatively, 4% of them co-ordinate only discounts and terms of delivery.” Nearly
10% of the manufacturing cartels both agree on a sales quota and coordinate on some aspect
of price, as the Lysine and citric acid cartels did (see, e.g., Harrington and Skrzypacz, 2011)
and as the Vitamin cartel did (Marshall ez al., 2008). Approximately 3% of the manufacturing
cartels fix prices and allocate markets either geographically or otherwise, as the Bromine cartel

9 There are a number of reasons why we observe cartels without a main clause, as the contracts may have other
horizontal-like restrictions besides those captured by our five main clauses. A common agreement like that is the joint
purchase of one or more factors of production: approximately 40% of the cartels without a main clause had such a clause.
Moreover, one-third of the cartels without a main clause were recorded as horizontal agreements due to some firms
co-ordinating their sales or marketing efforts in some way. Finally, roughly one-fifth of the cartels without a main clause
had their agreement classified as a miscellaneous competition restriction by the Finnish CA.
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Table 2. Cartel Types by Sector.

Cartel types
Share of Pure Mixed price- Difference
Count total  Pure pricing allocation — Quota allocation (p-value)

Panel A: Manufacturing 364 0.41 0.23 0.53 0.16 0.04 <0.01

. of which:
Business-to-business (B2B) 224 0.25 0.19 0.54 0.21 0.04 <0.01
Business-to-customer (B2C) 140 0.16 0.30 0.51 0.09 0.04 <0.01
Panel B: 534 0.59 0.62 0.09 0.03 0.15 <0.01
Non-manufacturing

. of which:
Business-to-business (B2B) 257 0.29 0.47 0.09 0.06 0.27 <0.01
Business-to-customer (B2C) 277 0.31 0.75 0.10 0.00 0.04 <0.01
Total: 898 1.00 0.46 0.27 0.08 0.10

Notes: In the last column on the right, we report the p-values for a Chi2-test of the null hypothesis that the shares of the
different types of cartels are equal. The standard errors used in the test allow for clustering by the year of Registry entry.
When summed over the cartel types, the shares do not sum to one because there are 74 cartels in the data that have none
of the main clauses in the contract.

did (Levenstein, 1997). The Norwegian cement cartel studied by Roller and Steen (2006) was
another mixed price-allocation cartel, co-ordinating on prices and rebates, allocating local sales
areas and sharing the total domestic quantity according to capacity. In light of our data, pricing
cartels such as the Canadian retail gasoline cartel that primarily fixed prices using an asymmetric
pricing cycle mechanism (Clark and Houde, 2013) appear to be common in non-manufacturing,
representing more than half of the cartels.'”

2.3. Results

Table 2 takes a closer look at how the type of a cartel is related to the cartels’ sector and
to whether the demand comes primarily from retail (business-to-customer (B2C)) or industrial
buyers (business-to-business (B2B)). The table shows that, in manufacturing, 53% of the cartels
are pure allocation cartels that only allocate markets in some way. Quota cartels account for 16%
of the manufacturing cartels, where they are more common than mixed price-allocation cartels.
In non-manufacturing, 62% of the cartels are pure pricing cartels that agree only on prices. As
expected, quota cartels are rare in non-manufacturing, where mixed price-allocation cartels are
more common. All these differences are statistically significant within the sectors (p-values <
0.01), and the patterns hold if we condition on demand coming primarily from retail or industrial
buyers.

Table 3 reports the results from linear probability models (LPMs), in which the dependent
variable is the type of cartel, i.e., an indicator for pure pricing, pure allocation, quota or mixed
price-allocation cartel. We estimate the LPM models as a Generalized Method of Moments
(GMM) system to test cross-equation restrictions. We cluster the standard errors by the year of a
cartel’s entry into the Registry.

In both panels of Table 3, the explanatory variables are a set of structural industry charac-
teristics, characterising the operating environment of the cartels (see Appendix B for details).

10" We cannot map some of the earlier cases studies, such as Porter and Zona (1993, 1999) and Pesendorfer (2000)
and Asker (2010), to our data, as bidding rings were illegal during the sample period that we study, and hence, none was
registered.
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Table 3. LPM-regressions of the Determinants of Cartel Types.

Cartel types
Explanatory variable Pure price Pure allocation Quota Mixed price-allocation
Manufacturing —0.253" 0.120™ 0.186"" —0.012
(0.068) (0.058) (0.047) (0.037)
B2C 0.162"" 0.006 —0.093"" —0.070™"
(0.032) (0.025) (0.021) (0.024)
Capital intensity high —0.011 —0.080™" —0.009 0.159™"
(0.037) (0.031) (0.034) (0.042)
Capacity utilisation low 0.046 —0.066" 0.041 —0.054"
(0.037) (0.034) (0.033) (0.027)
Industry-growth slow —0.109™ 0.031 —0.007 0.073"
(0.045) (0.039) (0.024) (0.031)
Industry-growth fast —0.062 0.038 0.014 0.036
(0.043) (0.030) (0.026) (0.030)
GDP-b-fast —0.013 0.009 —0.044™ 0.085"""
(0.036) (0.029) (0.019) (0.026)
GDP-f-slow —0.066 0.138" —0.053" —0.020
(0.046) (0.053) (0.027) (0.031)
Year of registration —0.011" 0.001 0.003 0.004"
(YoR)
(0.004) (0.003) (0.002) (0.003)
YoR x Manufacturing —0.008" 0.021"" —0.006" —0.004
(0.004) (0.004) (0.003) (0.002)
Constant 0.749™* 0.057 0.068" 0.019
(0.068) (0.048) (0.039) (0.036)
R? 0.289 0.379 0.099 0.171
Observations (N) 898 898 898 898

Notes: The regressions are LPM models. The method of estimation is a one-step system GMM. The standard errors allow
for clustering by the year of Registry entry. Statistical significance: * p < 0.01, ™ p < 0.05, " p < 0.10.

The first two characteristics are a manufacturing indicator (= 1 for manufacturing and = 0
for non-manufacturing cartels) and a B2C indicator (= 1 when the primary source of demand
is retail buyers; = O if industrial buyers). These measures mirror both the nature of demand
and the transparency of price setting and quantity choices. Pricing cartels are likely to be more
common when the demand comes from retail buyers (Harrington and Skrzypacz, 2011), whereas
quantity-based allocation schemes, such as production quotas, are more feasible when the product
is a physical manufactured good (Stigler, 1964). When neither prices nor quantities are easily
observable, mixed cartel types, which involve market sharing and price fixing simultaneously,
can be expected to be prevalent (Horner and Jamison, 2007; Harrington and Skrzypacz, 2011).
The next two structural industry characteristics are a capital intensity high indicator (= 1 when
the ratio of net fixed capital stock to annual labour hours in a cartel’s industry is in the highest
third of the industry distribution; = 0 otherwise) and capacity utilisation low indicator (= 1 when
the capacity utilisation in a cartel’s industry at the time of the cartel’s entry into the Registry is
in the lowest third of the distribution; = 0 otherwise). These variables mirror entry and capacity
conditions that, according to theory, are important for cartel formation and stability in general
even if their link to specific forms of collusion is ambiguous (e.g., Stigler, 1964; Shapiro, 1989;
Bernheim and Winston, 1990; Fershtman and Gandal, 1994; Belleflamme and Bloch, 2008).
Third, we include controls for demand fluctuations around the time the cartel was formed.
To capture unanticipated demand changes (Green and Porter, 1984), we use industry-growth
slow and industry-growth fast indicators (= 1 when the deviation of the industry production in
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a cartel’s industry from its Hodrick-Prescott trend around the time of the cartel’s entry into the
Registry is in the lowest/highest third of the distribution; = 0 otherwise). We measure predictable
seasonal patterns in the current and near-term future demand (Rotemberg and Saloner, 1986;
Haltiwanger and Harrington, 1991) using a backward-looking Gdp-b-fast indicator (= 1 when
the Hodrick-Prescott smoothed gross domestic product (GDP) growth before and during the time
of a cartel’s entry into the Registry is in the highest third of the distribution; = 0 otherwise) and
a forward-looking Gdp-f-slow indicator (= 1 when the Hodrick-Prescott smoothed GDP growth
right after the time of a cartel’s entry into the Registry is in the lowest third of the distribution; =
0 otherwise).

Finally, we use a year of registration variable (YoR) to control for the year a cartel entered
the Registry (normalised to be zero in 1959). This variable allows for a trend-like cohort effect
in the types of cartels registered. We also include an interaction of YoR with the manufacturing
indicator, as a preliminary look at the data suggested that the cohort effects may be sector-specific
(see Appendix B).

Four main findings emerge from Table 3. First, the structural industry characteristics matter for
the formation of the different types of cartels. They are jointly significant at the 1% significance
level in each equation. Bar two exceptions the cross-equation tests suggest that the effects of the
characteristics are different across the types of cartels at the 5% significance level (see Online
Appendix B). Consistent with this, the coefficients of determination (R?) are relatively high,
indicating that the models predict quite well which type of a cartel is formed (Gronau, 1998).!!
Second, as expected from theory, the formation of pure pricing cartels is more likely in non-
manufacturing and when the demand is from retail buyers, whereas the opposite holds for quota
cartels. Third, we see that high capital intensity is inversely related to the formation of pure
allocation cartels but directly related to the formation of mixed price-allocation cartels. Finally,
the demand conditions at the time of cartel formation also appear to matter. For example, if there
is an unanticipated negative demand shock just before or during the year of registration, pure
pricing cartels are less likely to be observed.

We have evaluated the robustness of the results reported in Table 3 in three ways (see Online
Appendix B). First, to exclude the possibility that our structural industry characteristics are
capturing the effects of changes in competition law, we added indicators for the law cohorts
to the models. The results remain intact. Second, to ensure that the method of estimation is
not driving the results, we respecified the model as a multinomial-logit model (ML), where the
outcome variable is a categorical variable, with values corresponding to the different types of
cartels. Estimating the model using ML, we find results similar to those reported in Table 3.
Finally, we used an alternative B2C indicator, based on a reclassification of some industries that
were marginal cases in the original definition (not reported).

2.4. Discussion

We have proposed a theory-based typology of the main types of cartelisation. The typology
distinguishes explicitly pure pricing and pure allocation cartels from quota cartels and from mixed
price-allocation cartels, which fix prices and allocate markets simultaneously. The typology
produces results that confirm the existing empirical evidence and provides a number of novel
insights.

' In an LPM model, R? measures the difference in the average predicted probability between those for whom Y = 1
and for whom Y = 0 (Gronau, 1998). The larger the difference, the better is the predictive power of the model.
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While somewhat scattered (see Table Al in Appendix A), the existing evidence suggests
that the main type of cartelisation depends on the sector. We confirm that this is indeed the
case. However, no earlier analysis has formally statistically tested and shown that manufacturing
cartels fix prices less often than they allocate markets. This finding holds both for pure market
allocation cartels and for quota cartels. The opposite holds in non-manufacturing, where pure
price-fixing cartels are clearly dominant. These results are robust to controlling for structural
industry characteristics. The typology also illustrates how representative the particular cartels
studied in a number of influential earlier case studies are.

We have also presented completely new evidence in line with the existing theory of explicit
collusion. Our findings on how the structural industry factors are associated with the main type
of cartelisation are consistent with the general view, originally put forward by Stigler (1964),
that colluding firms both take the observability of strategic choice variables into account and
anticipate the later problems in constructing the initial agreement. In particular, our econometric
results suggest that implementing quota-based market-share transfers is harder when the demand
is primarily from retail buyers. This finding is consistent with, e.g., Harrington and Skrzypacz
(2011) and with the view that in price-posting retail markets, colluding firms cannot as easily
control where consumers buy. Moreover, consistent with theory, high capital intensity (entry
barriers) predicts which type of cartel is formed. However, it is less clear why high capital
intensity is associated negatively with pure allocation cartels but positively with the mixed
cartels that fix prices and allocate markets simultaneously.

Finally, we have presented new evidence not captured by the existing theory of collusion.
First, the popularity of pure allocation cartels in manufacturing is to a large extent—but not
solely—related to the use of non-area-based clauses. These collusive arrangements form a broad
category, often stipulating that the members are to specialise in one way or another or that the
contracting parties simply agree to ‘not compete’. They include, for instance, inter-cartel sales
of production line(s) and some members ceasing production of certain goods. In a sense, these
cartels adopt a home turf principle, in which the colluding firms engage in mutual avoidance by
allocating the product, production or some other space among themselves instead of allocating
geographical markets or customers. Theory does not fully explain why these kinds of cartels
should be dominant in manufacturing. The home turf principle can be seen as a substitute for
a formal merger (Stigler, 1964; Verboven, 1995) and is consistent with the observation that
production and sales capacity are commonly transferred, relocated and/or sold when cartels are
formed and when they dissolve (Réller and Steen, 2006; Kumar et al., 2015; Marx and Zhou,
2015; Dong et al., 2017; see also Motta, 2004).

In addition, it seems that the structural industry factors that happen to be salient at the time
that a cartel is being formed, such as unanticipated industry-level demand shocks and business
cycle conditions, are associated with the main type of cartelisation. While, for example, Dick
(1996a) and Symenonidis (2003) have shown that cartels are formed in industries in which
suppressing competition and subsequent enforcement are easier, our results suggest that the type
of a cartel may also depend on the prevailing and near-term demand conditions. Consistent
with Stinchcombe’s (1965) early insights on organisational imprinting, our findings suggest
that the environment at the time of establishment (initial conditions) may shape the patterns
of cartelisation and subsequent behaviour of cartels more than the existing economic theory
predicts.
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3. How Do Cartels Pursue Compliance?

In this section, we first characterise what the cartels look like, using the typology we have
introduced and the sample of 898 cartels. The aim of this analysis is to show how large and
inclusive the different types of cartels were. We then explore which specific contracting features
are used to pursue compliance and, especially, how their use depends on the type of cartel. To
this end, we use information on a set of additional contract clauses that we collected for the
subsample of 108 nationwide manufacturing cartels.

3.1. Theory and Prior Evidence

3.1.1. Characteristics of cartel types

While no theoretical study has formally compared how the size of cartels varies with the type of
cartelisation pursued, a number of models indirectly suggest that the size does matter. Basic price
or quantity collusion is more likely to arise and be stable in markets with a few symmetric firms
(e.g., Stigler, 1964; Shapiro, 1989; Friedman and Thisse, 1994), even though the prediction may
be reversed when explicit communication is allowed (Garrod and Olczak, 2018). The capacity
under the control of a pricing or quantity cartel is a determinant of its stability. Thus, these cartels
typically have an incentive to be more inclusive, but they are not necessarily all inclusive (e.g.,
Donsimoni et al., 1986; Bos and Harrington, 2010, 2015). On the other hand, market-sharing
agreements may be easier to achieve among a smaller number of firms (e.g., Belleflamme and
Bloch, 2004; Bond and Syropoulos, 2008; Deltas et al., 2012; Byford and Gans, 2014). Therefore,
pure allocation cartels, in which firms refrain from entering each other’s territory or poaching
each other’s customers, are likely to have fewer members.

At times, horizontal cartels have a vertical dimension (e.g., Jullien and Rey, 2007; Piccolo and
Reisinger, 2011; Piccolo and Miklos-Thal, 2012; see also Nocke and White, 2007). For example,
exchanging information in the market for inputs may make collusion in the market for final
products easier to sustain. Cartels may also co-ordinate horizontally in a number of auxiliary
dimensions, such as the members’ sales, marketing and advertising efforts (Stigler, 1964, 1968;
Friedman, 1983; Bagwell and Lee, 2010).

These considerations suggest that a cartel’s characteristics, such as its size, geographic coverage
or vertical inclusiveness, may be jointly determined by and vary with the type of the cartel and
may depend on the environment in which the cartel operates. Beyond this, theory does not provide
clear-cut predictions on how the above features are associated with the main type of cartelisation.

3.1.2. Stability structures and governance of cartels
Both the early informal cartel literature (Stigler, 1964) and the subsequent formal models with
perfect (Friedman, 1983) and imperfect price and sales monitoring (Green and Porter, 1984;
Sannikov and Skrzypacz, 2007; Harrington and Skrzypacz, 2007, 2011; Athey and Bagwell,
2008), as well as with unobservable cost shocks (Athey and Bagwell, 2001, 2008; Athey et al.,
2004), have analysed the stability and governance of cartels in various environments. This
literature suggests that to maximise their joint profits, the colluding firms also have to determine
a way to induce compliance (see also Harrington, 2006; Levenstein and Suslow, 2006).

A number of predictions can be derived. For example, in the face of external shocks and
demand fluctuations, basic pricing cartels may need to make active decisions to change prices
or update conditions for discounts and payments more often (e.g., Rotemberg and Saloner,
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1986; Haltiwanger and Harrington, 1991). Stigler’s (1964) arguments imply that a joint sales
office might be a common way to organise such recurrent activities. When entry is possible,
both pure pricing and quantity-setting cartels may need procedures for accepting new members
because of their need to make the cartel stable (i.e., sufficiently encompassing; see Donsimoni
et al., 1986; Bos and Harrington, 2010). When some communication may occur, and costs are
stochastic, cost reporting should be prevalent in pricing cartels to ensure productive efficiency
and be accompanied by transfer payments (see Cramton and Palfrey, 1990; Athey and Bagwell,
2001, 2008; Athey et al., 2004). On the other hand, when monitoring is imperfect, quota cartels
should use sales reporting schemes and interfirm transfer sales (Harrington and Skrzypacz, 2007,
2011).

In sum, the literature suggests that especially explicit collusive arrangements should mirror
how the colluding firms try to enhance their internal stability, solve organisational issues, prepare
for external threats and secure a sufficient degree of productive efficiency. Many of the sharper
theoretical predictions appear, however, to be quite context-specific.

3.1.3. Prior evidence

To the best of our knowledge, no prior study has used quantitative methods (econometric analyses
or statistical tests) to analyse how the different rypes of cartels differ in terms of their observ-
able characteristics or linked the differences to structural industry characteristics. The existing
literature also provides limited evidence on the use of governance clauses on internal stability,
organisation of cartels, external threats and production-related issues (see Appendix A).

A notable exception is the contemporary study by Fink et al. (2017), who use data on 80
Austrian legally binding cartel contracts. They descriptively study how the orientation of cartels,
cartel size, duration and length of cartel contracts vary by the type of cartel, and they provide
descriptive statistics on cartel governance by type of cartel. They find that price and payment
cartels often focus on preventing secret price cuts (e.g., via information provision and punishment
clauses), that market allocation (specialisation) cartels rarely rely on reporting and punishment
mechanisms and that in addition to using price clauses, quota cartels often rely on information
exchange and compensation mechanisms. However, given the nature of the analysis of Fink ef al.
(2017), one cannot know whether the differences that they report are statistically significant or
robust when controlling for structural industry characteristics.

3.2. Measurement

We characterise the cartels using several measures, some of which we have for the whole sample
and some of which we have only for the subsample of 108 cartels. For the larger sample, we
have the following four measures: number of members (available for most cartels); nationwide
indicator (= 1 if the cartel is nationwide; = 0 otherwise); vertical indicator (= 1 if the cartel also
had a vertical dimension; = 0 otherwise); and sales or marketing co-operation indicator (= 1 if
the cartel had a clause indicating shared sales, marketing or advertising efforts; = 0 otherwise).
We regard all of these variables as being potentially jointly determined by the type of the cartel,
as they mirror how large, geographically or vertically inclusive these cartels aimed to be.

Based on the cartel literature, we identify 14 additional contract clauses that mirror the stability
structures and governance of cartels and that we coded manually for the smaller subsample of
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108 nationwide manufacturing cartels.'” These governance clauses can be classified into four
groups: (i) clauses that relate to internal stability issues, aimed at providing incentives not to cheat
or deviate from the cartel contract; (ii) clauses describing organisation of cartels; (iii) clauses
related to external threats that the cartels face; and, finally, (iv) production-related clauses. We
use this grouping to organise our discussion (further details in Appendix B).

The first group consists of four clauses that relate to the internal stability of a cartel. Monitoring
indicates whether the members monitor each other.'? Enforcement refers to the contracts that
stipulate how to handle situations in which a member has deviated. Such instances include
the mention of price wars, retaliation, and compensations.14 If the cartel has rules on how to
expel a member if rules are broken, this is captured by expel. Similarly, for contracts including
clauses on monetary fines for a company that violates the contract, fine takes the value one. Fines
were usually a percentage of some measurable activity such as sales; occasionally, a minimum
monetary fine was defined.

The second group refers to five clauses that summarise cartels’” organisation. The first of them,
meeting, identifies the contracts that stipulate whether, and if so, how often, the members are to
meet. Dispute resolution denotes whether the contract specifies a way in which disputes among
members are to be resolved. Dispute resolution was primarily specified through either an internal
or an external mechanism (e.g., arbitration). Structure indicates whether the cartel has a formal
structure, such as an association or a limited liability company to organise itself. Vote is an
indicator for contracts that include a clause for a voting procedure.' Finally, sales office refers
to whether the cartel has formed a trade or a sales association.

The third group consists of three clauses that address external threats. The new members
clause indicates whether the contract specifies a policy on how to accept new members. Non-
cartel supply quantifies whether or not the cartel members have a clause on how to address supply
from non-member rivals. Finally, entry refers to a clause that stipulates how to react to entrants
into the industry.

The fourth group consists of two production-related clauses. Technology covers, e.g., sharing
of technological knowledge, such as patents or blueprints.'® Efficiency refers to contract clauses
that aimed at achieving production or delivery efficiencies.!”

12 In an earlier version of this article, we checked that these 108 cartels largely share the features of the manufacturing
cartels in the larger sample (of which the 108 cartels are a subsample), except for being by definition always nationwide
and born earlier.

13" As an example, the plywood cartel had a clause whereby ‘all information on sales, deliveries and production must
be given to the Association twice a month; twice a year a certified auditor’s statement of the correctness of previous
notifications is required’.

14° An example is the clause used by the glass cartel: “The delegation has the right to order production reductions or
temporary closing of a plant. Compensation must then be paid’.

15 Cartels using the vote clause often also specify the voting rules to be used. Voting power is distributed according
to (sales) quotas or sales (billing), using the 1-share-1-vote rule, as relative to wages paid, or as a function of the size of
the members. As an example, the cardboard cartel used the following voting rule: ‘Voting power is based on production
(volume)’.

16° As an example, the cartel for concrete reinforcement steel bars had a contract stipulating the ‘sharing of information
on raw materials, production techniques, etc.’

17" As an example of an efficiency clause, the plastic pipe cartel’s agreement stipulated that the member whose facility
is closest to a given customer should deliver the goods (‘when dividing orders, the length of transport must be considered
if possible’).
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Table 4. Characteristics of Cartels by Cartel Types.

Number of Sales or marketing
members Nationwide Vertical co-0p.
Method: Quantile LPM LPM LPM
Cartel type: _
Pure allocation —5.55" 0.01 0.12" —0.10"
(2.55) (0.05) (0.04) (0.05)
Quota —5.00" —0.00 —0.00 0.22"
(2.46) 0.07) (0.03) (0.08)
Mixed price-allocation —1.00 —0.22"" 0.11™ 031"
(8.99) (0.07) (0.05) (0.06)
Control variables YES YES YES YES
Observations (N) 520 898 898 898
R? - 0.25 0.07 0.40
HO: Pure pricing versus other 0.18 <0.01 <0.01 <0.01
cartel types
HO: Structural industry factors 0.27 <0.01 <0.01 <0.01
Median / mean of dep. var. for 16.5 0.63 0.05 0.16

Pure pricing

Notes: The number of members is not available for all cartels. Quantile (median) regression for the number of members
(standard errors from 200 bootstrap replications); for the others, we use LPM-models (OLS, standard errors clustered
at the year of Registry entry). Control variables are indicators for Manufacturing, B2C, Capital intensity high, Capacity
utilisation low, Industry-growth slow, Industry-growth fast, GDP-b-fast, GDP-f-slow and Year of registration (YoR). In
all models, pure pricing is the omitted reference category and a dummy for the cartels not having any of the five main
clauses is included. Statistical significance: “ p < 0.01, ™ p < 0.05, " p < 0.10. The joint tests are F-tests and the
reported numbers are p-values. The last row reports the (unconditional) median of the number of members and the
(unconditional) mean of the other dependent variables for Pure pricing cartels.

3.3. Results

We first condition the four cartel characteristics on our cartel typology (see Appendix B for
descriptive statistics). Table 4 reports regression results based on a quantile regression for the
number of members and on LPM regressions for the rest of the outcome variables (nationwide,
vertical, sales or marketing co-op.). We use the pure pricing cartels as the comparison group and
condition on the same structural industry factors as those used in the regressions of Table 3.

Table 4 reveals a considerable amount of heterogeneity across the different types of cartels.
Focusing on the differences that remain statistically significant after we condition on the structural
industry characteristics, we see, first, that relative to the cartels that just fix prices (pure pricing),
cartels that allocate markets (pure allocation) and quota cartels have a smaller median number
of members. The mode of the number of members is four in pure pricing cartels, and two in pure
allocation, quota and mixed price-allocation cartels in both sectors (see Appendix B). Second,
mixed price-allocation cartels are less often nationwide. Third, pure allocation and mixed price-
allocation cartels more often have a vertical dimension. Finally, quota and mixed price-allocation
cartels often rely on sales or marketing co-operation.

Using the smaller sample, Table 5 displays the use of each of the 14 additional contract clauses,
conditional on our cartel typology (Appendix B displays the descriptive statistics). We again use
LPM regressions, set (pure) price-fixing cartels as the comparison group and condition on the
same structural industry characteristics. The right-most column displays Poisson (count) model
estimations with (lower panel) and without (upper panel) control variables, using the sum of the
14 additional contract clauses as the dependent variable.
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Table 5 provides four main findings. First, as the individually significant coefficients and the
joint tests indicate, there is considerable heterogeneity in the stability and governance structures
of the different types of cartels even when the structural industry characteristics are controlled
for. Second, we see from the right-most column that quota cartels rely more often than other
types of cartels on governance clauses. From the other columns, one can note that they often use
internal stability clauses (except expel), such as monitoring, enforcement and fine. Quota cartels
also pay attention to non-cartel sources of supply and production-related aspects more often than
pure price-fixing cartels do. Third, relative to pure pricing cartels, pure allocation cartels less
often use governance clauses, such as new members. In contrast, they often use clauses related to
dispute resolution, non-cartel supply, entry, and technology. Finally, in light of existing theory,
we note that pure pricing cartels more often have clauses on new members but less often have
clauses related to dispute resolution.

We have explored the robustness of the results of Tables 4 and 5 as follows. First, the differences
between cartel types reported in Tables 4 and 5 would be similar but statistically stronger, had
we not controlled for the structural industry characteristics (see Appendix B). Second, the results
of both tables are robust to using our alternative B2C indicator (not reported). Finally, we have
checked (see Online Appendix B) that the result of quota cartels using more complex contracts—
as documented in Table 5—also applies in the larger sample of 898 cartels, using an alternative
way of measuring complexity.

3.4. Discussion

This section has presented three types of findings: first, results that strengthen the existing
empirical evidence. In particular, we confirm significant heterogeneity in what the different types
of cartels look like, as has been documented in a number of detailed case studies of cartels (as
reviewed by Levenstein and Suslow, 2006; see also Ellison, 1994; Genesove and Mullin, 2001;
Clark and Houde, 2013, 2014) and for some larger samples of cartels (e.g., Dick, 1996a; Suslow,
2005; Fink et al., 2017). Consistent with Fink et al. (2017), our typology reveals that relative to
the cartels that just fix prices, both market allocation and quota cartels have a smaller median
number of members. The larger size of pricing cartels is line with their need to be sufficiently
inclusive to be stable (e.g., Donsimoni et al., 1986; Bos and Harrington, 2010, 2015). What is
novel is that we show that these size differences are statistically significant and that they also
hold when structural industry factors (particularly entry costs) are held constant.

Second, we have presented novel evidence that supports specific theories of collusion. In our
data, which also include regional and local cartels, the mode (and unconditional median) number
of members in pure allocation cartels is two. The cartels that resort to the home turf principle
are often small and, indeed, bilateral, consistent with models of market-sharing agreements (e.g.,
Belleflamme and Bloch, 2004; Bond and Syropoulos, 2008; Deltas et al., 2012; Byford and
Gans, 2014). These agreements also often include specific governance clauses, such as dispute
resolution, non-cartel supply, entry, and technology. Furthermore, these pure allocation cartels
more often have a vertical dimension, which supports the recent modelling of cartelisation with
a vertical dimension (e.g., Jullien and Rey, 2007; Piccolo and Reisinger, 2011; Piccolo and
Miklos-Thal, 2012).

Unlike prior empirical work, we have provided econometric evidence that quota and mixed
price-allocation cartels often rely on sales or marketing co-operation, consistent with, e.g., Stigler
(1964, 1968), Friedman (1983), and Bagwell and Lee (2010). Moreover, we have shown that
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heterogeneity in the stability and governance structures of the different types of cartels remains
when the structural industry characteristics are controlled for. Many of these empirical regularities
are in line with cartel theory. For example, quota cartels, which in our data mostly operate in
intermediate goods markets with hard-to-observe prices and quantities, often use monitoring,
enforcement, fine, and dispute resolution clauses. In the spirit of Stigler’s (1964) conjecture and
Harrington and Skrzypacz’s (2011) model, these regularities suggest that quota cartels need
monitoring and side payments to function. However, quota cartels also pay more attention than
pure pricing cartels to non-cartel sources of supply and production and efficiency related issues,
and they rely on a larger number of clauses than the other cartel types.

Earlier case studies (e.g., Genesove and Mullin, 2001), experimental evidence (e.g., Cooper
and Kiihn, 2014) and theory (e.g., Sannikov and Skrzypacz, 2007; Rahman, 2014; Awaya and
Krishna, 2016) suggest that (even unverifiable, non-binding) communication is important for a
cartel’s stability in certain environments. For example, a reinterpretation of the collusive agree-
ment can prevent unjustified retaliations and an unravelling of the collusive arrangement (e.g.,
Genesove and Mullin, 2001). However, subsequent communication may be only an imperfect
substitute for a more complete initial cartel agreement. Consistent with this, initially reaching an
informal consensus and making non-binding preplay threats and promises support subsequent
co-operation (e.g., Harrington et al., 2016; Dufwenberg et al., 2017). One interpretation of the
more comprehensive use of clauses by guota cartels is that, to start with, they require more initial
communication (‘more complete contracts’) to be viable. Despite recent advances (e.g., Harring-
ton and Skrzypacz, 2011), theory is still relatively silent on why that is so. More generally, there
is much heterogeneity in the kinds of stability clauses used by the different cartel types. Existing
theoretical models do not fully capture this aspect of the data.

4. Conclusions

This article provides an anatomy of cartel contracts. The key elements of this anatomy are the
following. In manufacturing, cartels often suppress competition by (just) allocating markets. This
means adopting a ‘home turf” principle, whereby colluding firms engage in mutual avoidance by
allocating the product, production, geographical or some other space among themselves. These
cartels are often bilateral and use less complex contracts. Quota cartels are also relatively common
in manufacturing and when demand is mostly from industrial buyers. They use more complex
contracts. Manufacturing quota cartels rely frequently on clauses related to self-policing, such as
monitoring, enforcement and fines. In non-manufacturing, cartels often suppress competition by
(just) fixing prices. Holding the sector constant, pure price-fixing cartels are also more common
when demand is mostly from retail buyers. Mixed cartels, which both fix prices and allocate
markets, also exist, especially in industries where capital intensity is high. These econometric
findings are novel, as prior studies do not include quantitative analysis and have not linked cartel
type to structural industry characteristics. These findings are largely consistent with the existing
theory on how the observability of choice variables affects collusion and how the structural
industry characteristics are associated with the formation of cartels.

We have also provided novel findings that are not predicted by the existing theories of explicit
collusion. First, as documented in Section 3, the popularity of pure allocation cartels in manu-
facturing is largely due to collusive arrangements that adopt a ‘home turf’ principle, in which
the colluding firms engage in mutual avoidance by allocating the product, production or some
other space among themselves. Theory does not fully explain why these kinds of cartels should
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be dominant in manufacturing. Second, our econometric evidence suggests that which types of
cartels are formed depends on the prevailing and near-term demand conditions. This suggests that
initial conditions may shape the patterns of cartelisation and the behaviour of cartels more than
has been the focus in the existing theory. Finally, as is documented in Section 4, the contracts
of quota cartels contain more clauses than those of the other types of cartels, beyond what is
predicted by existing theory.

We want to make it clear that the patterns that we report do not establish causality. They are
nonetheless useful for the development of cartel theory because a theoretical cartel model is
arguably more useful if the equilibrium of the model is consistent with the patterns found in the
data. For example, one could follow Harrington and Skrzypacz (2011) and build a model that
in equilibrium delivers a cartel contract observed in our data under the assumption that there is
no competition authority.'® In the spirit of Bos and Harrington (2010, 2015), the environment
could thereafter be changed (e.g., by introducing a competition authority) to study what type of
equilibrium cartel agreement arises in the new environment.

Regarding competition policy, our anatomy suggests specific empirical regularities in carteli-
sation and illustrates what hardcore cartels would like to agree on were they not illegal. This
kind of knowledge should ultimately increase the likelihood that authorities and courts make
correct decisions in cartel cases. This is important because the boundaries for unlawful and
harmful practices remain unclear (e.g., Kaplow, 2011a,b; Harrington, 2017). For example, were
manufacturing cartels free to write collusive contracts, they would—by revealed preference—use
relatively simple ‘home turf” allocation schemes whereby markets are divided spatially or by
agreeing on the firms’ positioning in the product/production space. Behaviour reminiscent of this
kind of market allocation should be treated with a great deal of suspicion, especially in manufac-
turing. Quota cartels, on the other hand, call for much more complex contractual arrangements,
suggesting that competition authorities should expect to find more evidence of communication
for detected illegal quota cartels. While these observations provide suggestions for directing
investigations, they do not provide direct criteria for detecting cartels: prior work shows that
many types of collusive strategies may be adopted even within narrowly defined markets (e.g.,
Conley and Decarolis, 2016).

We conclude with a note about the external validity of our findings. We have reasons to believe
that our data are relatively representative of the kinds of contracts cartels would like to write
were there no harmful legal consequences. Our data suffer less from selection bias than, for
example, data based on exposed illegal cartels (Harrington and Chang, 2009; Harrington and
Wei, 2017; Hyytinen et al., 2018). Moreover, like the Webb-Pomerene export cartels in the US
(Dick, 1996a,b) but unlike the legal Austrian cartels studied by Fink et al. (2017), for example,
the legal cartels in our data were unlikely to be able to rely on legal enforcement and thus had to
be self-policing, almost like illegal cartels.

The following caveats about the external validity of our findings are nevertheless in order.
First, some cartelisation types may require activities and structures that are more easily detected.
Participants in such a cartel have a strong incentive strategically to reduce the ability of a
competition authority to detect and/or of a legal court to verify their actions. If so, then the
distribution of cartelisation types when cartels are illegal may differ from what it would be if
cartels were legal. To sort out how the distributions can be expected to differ, we need more

'8 Harrington and Skrzypacz (2011; see also their 2007 paper) analysed the properties of an equilibrium that quali-
tatively match the key dimensions of observed cartel agreements in certain markets (quota cartel with monitoring) and
showed under what conditions such an equilibrium exists.
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theoretical work in the spirit of Harrington and Chang (2009) and Harrington and Wei (2017).
Second, we have used data from industries that at least once had a registered (discovered) cartel;
our findings do not necessarily generalise to environments or industries where there is no detected
cartel. A final caveat about the external validity of our findings is that new technologies (e.g.,
algorithmic collusion), global integration of economies and structural changes in the technological
and economic environment may affect the types of collusion pursued and the factors predicting
them.

Appendix A: Prior Empirical Evidence

The survey of Levenstein and Suslow (2006) covers a number of earlier papers, including a large
number of case studies. We summarise the studies using large samples on cartel contracts in
Table Al. In addition to our study, we have been able to identify 13 earlier studies, which rely
on nine different data sources. Four early papers study detected US cartels, one studies legal US
export cartels and another legal US cartels from the 1930s National Industrial Recovery Act. Two
papers study legal and illegal German cartels, again with overlap in the data, and one explores
Dutch legal cartels. There are three studies of (mostly) detected international cartels, all using
different data. One paper uses data on 80 legal Austrian cartels.

Our review of the available literature (and Table A1) suggests three conclusions: first, while the
literature has provided a number of important insights, many earlier studies had relatively limited
information on what the cartels tried to agree on and, especially, on their economic environments.
Second, they also cover a heterogeneous set of episodes and institutional environments, or refer
to international or prosecuted cartels. The differences in the studies’ institutional environments,
data sources, definitions of key variables and findings make systematic comparisons difficult,
possibly misleading, error-prone, and at times impossible. Finally, three aspects are clearly
missing: (i) there is no consensus on how to classify cartels. In particular, the earlier studies
do not use a consistent, mutually exclusive classification of the main cartel types; (if) no earlier
study has presented statistical tests when evaluating which cartels types are more or less common;
and (iii) no earlier study has linked the formation of different types of cartels to their external
environment. The only study that briefly explores this is Taylor (2007). He finds that the use of
production quotas by US cartels due to National Industrial Recovery Act (NIRA) in the 1930s is
not associated with the number of firms in industry, industry size, measure of entry conditions,
homogenous goods indicator, and availability of substitutes. Similar analyses are not available
for other cartel types.

Appendix B: Institutional Environment and Data

This appendix gives further details on the institutional environment, partly based on Hyytinen
et al. (2018), and describes in detail our data sources and variable definitions.

B.1. The Institutional Environment

As we explain in the main text, the development of Finnish competition policy after the Second
World War follows closely developments in other European countries. There was no competition
policy before the war (see Fellman, 2016). The central idea of the first (1958) cartel law was to
collect information on cartels that operate in the domestic market rather than to deter collusive
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activities. A predecessor of the CA was set up for this purpose and given the task to register
cartels. In this regard Finland followed Norway, Denmark and Sweden, which considered and set
up similar registers already in 1920, 1937 and 1946 (Shanahan and Fellman, 2016). Also several
other countries—among them Germany, India, Israel, Japan, the Netherlands, New Zealand,
South Korea, Spain, and the UK—had legal cartels in the post-Second World War era, and
registries similar to the Finnish one (see Shanahan and Fellman, 2016).

As we have documented in more detail in Hyytinen et al. (2018), the CA began registrations
in March 1959. Despite its limited resources, the Registry was active and started systematic
investigations concerning individual firms, specific branches (= industries) and trade associations
already in 1958. By 1962, 9,539 inquiries had been sent, 235 industry investigations had been
conducted and 310 cartels had been registered (Fellman, 2016, Table 6.2). Registration was
contingent on the CA contacting the suspected cartel members. Contacted firms had an obligation
to inform the Registry of competition restrictions. In 1964 the law was revised: Cartels with a
formal organisation (such as an association) now had to register on their own and failing to
register could result in a (small) fine. In 1973 the registration requirements were again somewhat
tightened. In the 1980s Finland finally edged towards a modern competition law, as the work of a
committee established in 1985 resulted in a new law taking effect in 1988, with cartels becoming
illegal in 1993.

The Registry was comprehensive but incomplete. Based on conversations and written accounts,
the costs of registering were minor. It also seems that there were some benefits. The former
and current Director Generals of the Finnish CA (Purasjoki and Jokinen, 2001) sum up the
environment concerning those collusive practices that were legal: ‘Time was such that there
seemed no need to intervene even in clear-cut cases, especially if they had been registered.
Registration had been transformed into a sign of acceptability of the [cartel] agreement, at least
for the parties involved [in the cartel]’.

The cartels that we study were actually harmful and not just harmless industry associations (see
Hyytinen et al., 2018, on which we build here). First, the various associations of manufacturing
industries opposed the introduction of the original law and its subsequent adjustments to e.g.
expand the obligation to register. Consistent with this, the law and suggestions to tighten it
further were supported by consumer organisations. Second, the available contemporary written
documents, including draft proposals for new legislation, various committee reports, or writings
of the contemporary economists, are not in line the view that the registered cartels would have
been harmless (see e.g. Fellman, 2016). Third, when the cartels eventually became illegal by the
early 1990s, the Finnish CA initiated (around 1988) a special, large-scale project that targeted
the registered cartels. The aim of the project was to ensure that the cartels in the Registry would
cease to exist by the time that the new law forbidding them became effective. Had the authorities
thought that the registered cartels were harmless and not real competition restrictions, launching
such a project with the limited resources of the CA would not have been necessary. Finally, in
Hyytinen et al. (2018) we find for a subsample of the cartels studied here that the more likely an
industry is to have a cartel, the higher is its price—cost margin. This finding is consistent with the
legal cartels having impacted prices.
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B.2. Data Sources and Variable Definitions

Our data come from three sources: Finnish CA’s archive of cartels (Registry), the database of
the Research Institute of the Finnish Economy (ETLA) and Tiainen (1994). The collection and
matching of these three datasets are based on a considerable amount of manual work.

Archive work: All the data on the cartels and their contracts is based on our archive work in
the Registry and on the information available therein. The Registry contains in total 898 cartels.
For each registered cartel, the Registry established a folder, and gave a registration number. The
folder contains a concise, quite standardised written description of the cartel, drafted by the civil
servants who worked for the Registry, and all the correspondence between the Registry and the
cartel. The standardised descriptions contains a fair bit of information on all the cartels, including
information on what they mainly agreed on (i.e., on how they tried to raise profits). The Registry
also always asked for the actual cartel contract, which is in the folder, if one was submitted by
the cartel. The Registry also maintained a listing of cartels and their primary activities and basic
features, based on the standardized descriptions and the correspondence between the Registry
and the cartel. The listing covered all of the registered cartels, and covers the years from 1959 to
1990. Once a cartel was registered, basic information on it was published in the Official Journal
of the Finnish government.

We treat each identification number in the data available to us as a cartel, but it should be
noted that there are some cases in which a previously registered cartel was later given a new
identification number. The reason for this practice is not explicitly spelled out. In some cases,
the earlier cartel (with a smaller identification number) has been removed from the database.
Our reading of the standardised descriptions of the selected cases that remain in the data suggest
that giving a new identification number may be e.g. due to the cases representing separate cartel
episodes, or due to the contract changing so much that a new identification was warranted. We
also note that sometimes there are two adjacent identification numbers, which are registered at
about the same time, for two similar-looking cartel arrangements. This can be due to the colluding
members being different (but partially overlapping), and the product and/or the contract being
different. Systematic linking of the possibly related cases is unfortunately not possible, because
doing so would call for us going manually through all the folders of the Registry.

Data on main contract clauses: The cartel listing allows us to identify whether a given cartel
tried to collude by agreeing on prices, by allocating markets in one way or another, using quotas,
or by doing a combination of these. Bar one exception, these data are available for all the cartels
in our data."”

Panel A Table B1 displays cartels’ main contract clauses {pricing, payment rules, quota, area-
based market allocation, non-area-based market allocation} and gives their definitions. Panel
B presents the typology of cartel types which we use throughout our empirical analysis. The
typology allows for four mutually exclusive and collectively exhaustive types of cartels {pure
pricing, pure allocation, quota, mixed price-allocation}.*

19 There were some minor inconsistencies in the listing and folders. There is one cartel that we identified when we
collected more detailed information for the nationwide manufacturing cartels that does not appear in the cartel listing that
is the primary source of data in this article. We decided to drop this cartel from the analysis, so as to obtain a consistent
estimation sample. All our results hold if this cartel is included.

20° A small number of cartels that have a quota main clause also have an area-based market allocation and/or non-
area-based market allocation clause. We label them as quota cartels in our typology. Stigler (1964, pp. 46) asserts that
quotas are the most efficient way of organising cartels, especially if efficient monitoring of output and side-payments can
be organised.
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Table B1. Main Cartel Contract Clauses and Classification of Cartel Types.

Panel A: Main clauses in Descriptions of contract clauses
the data

Pricing = 1 if the contract refers to prices and/or pricing rules.

Payment rules = 1 if the contract refers to discount rules and/or rules of delivery and payment.

Quota = 1 if the contract refers to sales or production quotas or market shares.

Area-based = 1 if the contract refers to exclusive territories, to a home market principle, or local
allocation of customers.

Non-area-based = 1 if the contract stipulates that the members are to specialize in one way or the

other (e.g. in product space), or agree to ‘not compete’.

Panel B: Typology of cartel Classification rule

types

Pure pricing (P) = 1 if (Pricing = 1 and/or Payment rules = 1) and Quota = 0 and Area-based = 0 and
Non-area-based = 0

Pure allocation (A) =1 if (Area-based = 1 and/or Non-area-based = 1) and Pricing = 0 and Payment
rules = 0 and Quota = 0 and

Quota (Q) = 1if Quota=1

Mixed price-allocation = 1 if (Pricing = 1 and/or Payment rules = 1) and (Area-based = 1 and/or

(PA) Non-area-based = 1) and Quota = 0

Notes: The definitions of the clauses in Panel A are meant to be descriptive of the broad content of each clause. The data
contain also other wordings but those have a meaning that is economically similar to what is described in this table. We
use term ‘contract clause’ in the meaning of intended or agreed ‘practice’ or dimension in an agreement, not in its strict
formal legal meaning.

We acknowledge that Stigler (1964) initially proposed that a collusive arrangement consists
of pricing, allocation and enforcement structures (see also Marshall and Marx, 2012). Pricing
structure is primarily about the implementation of price increases, price discrimination or quantity
reductions. Allocation structure refers to market share, geographic and customer allocations.
They are a means to divide surplus, to minimise risk of (unintentional) deviations and also to
suppress competition. Enforcement structures are about monitoring and punishing (intentional)
deviations. Our typology combines pricing and allocation structures to the extent that they are
primarily about suppressing interfirm competition. We consider the allocation structures that
mostly have implications for stability in Section 4 of the main article, where the governance and
enforcement of cartels are discussed.

We also point out that our typology differs from the categorization of the collusion methods
in Fink ef al. (2017) in three ways. First, their categorisation is not mutually exclusive. Second,
in line with Stigler (1964) views on pricing structures, our typology combines cartels that fix
prices with those that fix discount rules and/or rules of delivery and payment. Third, to allow for
the more complex cartel types predicted by the recent theory, we explicitly allow for a distinct
mixed category.

Figures B1 and B2 display show how the registering of the different types of cartels varies by
decade and by sector. They show that in both sectors, the share of Pure pricing cartels decreased
over time, whereas that of the Pure allocation cartels increased. The shares do not sum up to one,
because out of the 898 cartels in our data, 74 did not have a main contract clause.

Data on other cartel characteristics: Besides assigning each cartel to manufacturing or non-
manufacturing, we use information in the cartel listing to classify whether a cartel was nationwide
or not, whether it had a vertical dimension or not, and whether its contract included mentions or
remarks about joint sales, marketing or advertising efforts. Finally, information on the number of
members was scattered and not consistently available for all cartels. We searched for it from the
cartel listing, from the folders and from the cartel contracts. We coded this information manually
to obtain a proxy for the number of members, and were able to infer it for 520 cartels. The
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main reason these data were not available appears to be that the Registry corresponded with an
industry association or equivalent, which was either a part of the cartel’s organisation or acted
on the behalf of the cartel.

Table B2 displays the descriptive statistics for the cartel characteristics, conditional on cartel
type and sector.

Data on additional contract clauses: In order to understand better what cartels contract
on, we collected more detailed information on nationwide manufacturing cartels, and chose to
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Table B2. Characteristics of Cartels by Cartel Types.

Descriptive statistics

Sales or
marketing
Number of members Nationwide Vertical co-operation
Panel A: Manufacturing cartels Mode Median Share Share Share
Pure pricing 4 7 0.94 0.04 0.14
Pure allocation 2 2 0.84 0.13 0.02
Quota 2 3 0.81 0.02 0.52
Mixed price-allocation 2 2 0.79 0.21 0.21
HO: ‘Cartel types do not differ’ (p-value) - <0.01 <0.01 <0.01 <0.01
Median/means: All manufacturing - 2 0.85 0.10 0.15
Observations (N) 296 296 364 364 364
Panel B: Non-manufacturing cartels Mode Median Share Share Share
Pure pricing 4 25 0.56 0.05 0.17
Pure allocation 2 2 0.84 0.26 0.04
Quota 2 5 0.73 0.07 0.13
Mixed price-allocation 2 41 0.19 0.10 0.76
HO: ‘Cartel types do not differ’ (p-value) - <0.01 <0.01 <0.01 <0.01
Median/means: All non-manufacturing - 18 0.55 0.09 0.25
Observations (N) 224 224 534 534 534

Notes: The number of members is not available for all cartels. We implement the joint test using a quantile (median)
regression for the number of members (standard errors from 200 bootstrap replications); for the others, we use LPM-
models (OLS, standard errors clustered by the year of Registry entry). In all models, a dummy for the cartels not having
any of the five main clauses is included. The joint tests are F-tests and the reported numbers are p-values.

include the first cartel(s) in a given three-digit industry. We concentrate on the first cartel in
each industry, because early on, the general attitude and, to an extent, law were somewhat more
lenient than during the last years of our sample on what one could contract on, suggesting that
the richest contracts were written for these first cartels. This resulted in us going through the
folders of 108 cartels in a very detailed manner.?! For this, we used a semi-structured approach to
collect information on 14 further contract clauses.?? After initial discussions on how to interpret
contracts, we first randomly chose eight cartels and had four researchers go through each of them
independently. We then checked for any differences in interpretation, and decided on a common
approach. We thereafter followed a written protocol with the 108 cartel contracts. We collected
the information on the contract that was in force at the time of registration. It is worth noting that
in terms of the form (template) of the contracts, there is no clear pattern. Thus, unlike in Austria
(private correspondence with Konrad Stahl and Christine Zulehner), registrations were not done
through law firms, nor was a standard template used. Table B3 displays the definitions of these
14 additional clauses and Table B4 gives their means, conditional on cartel type and sector.
Data on industry/macroeconomic variables: Except for the sector of the cartel, our industry
and macroeconomic data come from the database of the Research Institute of the Finnish Economy
(ETLA) and Tiainen (1994). We use ETLA’s data on industry-level characteristics whenever we
can, but these data are only available from 1960 to 1990. The data are not consistently available
at the two-digit or three-digit Standard Industrial Classification (SIC) code level, so for many
cartels we have to use industry data that are aggregated at a higher level than the three-digit level,
to which the cartels were assigned by the Registry. We use Tiainen’s (more aggregated) industry

21 Tnitially, we coded data on 109 cartels. As explained in footnote 19, we dropped one from the final analysis.
22 See Hyytinen et al. (2007) for details of the coding of contract clauses.
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Table B3. Descriptions of Additional Governance Contract Clauses.

Clause descriptions

Internal stability
Monitoring = 1 if the contract has a clause on how the members monitor each other.
Enforcement = 1 if the contract stipulates how to handle situations where a member has deviated or mentions
price wars, retaliation, etc.
Expel = 1 if the contract includes rules on how to expel (exclude) a member if rules are broken.
Fine = 1 if the contract includes clauses on monetary fines for a company that violates the contract.
Organization
Meeting = 1 if the contract stipulates whether, and if so, how often, the members are to meet.
Dispute- = 1 if the contract specifies a way in which disputes among members are to be resolved.
resolution
Structure = 1 if the cartel has a formal structure, such as an association, a limited liability company or
other form to organize itself.
Vote = 1 if the contract specifies a voting procedure.
Sales office = 1 if the cartel has formed either a trade or a sales association.
External threats
New members = 1 if the contract specifies a policy on how to accept new members.
Non-cartel = 1 if the contract specifies how to deal with supply from non-member rivals.
supply
Entry = 1 if the contract stipulates how to react to entrants into the industry.
Production-related
Efficiency = 1 if the contract stipulates, e.g., that sales and/or production should be allocated according to
efficiency.
Technology = 1 if the contract refers to sharing of technological knowledge such as patents or blueprints.

Notes: The definitions of the clauses are meant to be descriptive of the broad content of each clause. The data contain
also other wordings but those have a meaning that is economically similar to what is described in this table. We use term
‘contract clause’ in the meaning of ‘intended or agreed practice in an agreement’, not in its strict formal legal meaning.

series to chain the ETLA data backwards, until 1955 (i.e., four years before the first cartel was
registered). In the final estimation sample, we can distinguish 34 industries but, even at this level,
the same aggregate-level industry data are used for some industries, especially prior to 1960.
The matching of these datasets required a considerable amount of manual work and case-by-case
checking. The data on capacity utilisation are available from Tiainen (1994).

The structural industry characteristics are measured and defined as follows:

i) The manufacturing indicator is set to one when the cartel’s sector is manufacturing and to
zero when it is non-manufacturing. The source of the data on the industry classification is
the CA’s Registry, which assigned a three-digit SIC code to each cartel.

ii) The B2C indicator is set to one when a cartel’s industry is such that the primary source
of demand is likely to be retail buyers and to zero if the demand comes from industrial
buyers. This variable is a crude proxy, but it is similar in spirit to the indicators for the nature
of product used by Dick (1996a) and Symeonidis (2018). The indicator is based on our
reading of both the descriptions of industry classifications of Statistics Finland and, in some
cases, the short case descriptions in the cartel listing of the Registry. We have explored the
robustness of our key findings to us reclassifying certain industries (cartels) when forming
this indicator.

iii) The capital intensity high indicator is set to one if the long-term capital intensity of a
cartel’s industry is high relative to the other cartels’ industries and is set to zero otherwise.
Here we loosely follow Acemoglu and Guerrieri (2008), who classify 18 US industries
into two sectors based on the industries’ long-term capital intensity. We operationalise our
classification by ranking the industries in terms of their long-run capital intensity and by
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iv)

V)

vi)

characterising as highly capital intensive those industries that are in the top third tail of
the distribution. The long-term capital intensity refers to the ratio of an industry’s net fixed
capital stock to its annual labour hours, measured as an average from 1955 to 1990. We
checked that taking such a long-term average is warranted by calculating the capital intensity
separately for 1955-70 and 1971-90 and then analysing how correlated the two rankings
of the industries are. The correlation between the industry rankings of these two periods is
0.93 (p-value < 0.01). We also checked that the income share of capital (= value added
minus total labour compensation divided by value added) is, on average, higher among the
industries that we treat as capital intensive as compared to those that we treat as less capital
intensive. In the data available to us, the unweighted average income share of capital over
the period 1955-90 is 0.59 among the capital intensive industries and 0.48 among the rest.
The corresponding medians are 0.61 and 0.45, respectively.

The capacity utilisation low indicator is set to one when the capacity utilisation of a cartel’s
industry is low relative to that of the other cartels’ industries at the time when the cartels were
registered by the Registry. We characterise an industry as having low capacity utilisation if
it is in the lowest third of the distribution. Capacity utilisation is measured as a five-year
average for each cartel’s industry, with the measurement window including the year in which
the cartel was registered and the four years preceding it. The raw data for this variable come
directly from Tiainen (1994, p. 208). The data were initially available for 1955-85, but we
imputed the missing values for 198690 using dynamic predictions from industry-specific
ARMA-regressions.

Industry-growth slow (Industry-growth fast) is set to one when the unexpected industry-
growth in a cartel’s industry is low (high) relative to that of the other cartels’ industries at
the time when the cartels’ were registered by the Registry. When constructing this variable,
we loosely follow Dick (1996b) and Levenstein and Suslow (2011). We characterise those
industries that are in the lowest (highest) third of the variable’s distribution as having low
(high) unexpected growth. The unexpected industry-growth is measured for each industry as
a two-year average of the annual deviations of each industry’s production from its Hodrick-
Prescott trend. We set the smoothing parameter to 6.25, as recommended for annual data
by Ravn and Uhlig (2002). The measurement window over which the average is calculated
includes the year in which the cartel was registered and the year preceding it.

GDP-b-fast (GDP-f-slow) is set to one when the current anticipated GDP growth is high
(low) at the time when a cartel was registered by the Registry. When constructing this
variable, we loosely follow Levenstein and Suslow (2011). We characterise a given year as
having high (low) current (anticipated) growth if it is in the highest (lowest) third of the
variable’s distribution. The current GDP growth is measured as a two-year average of a fitted
Hodrick-Prescott trend of the annual GDP growth (we again set the smoothing parameter
to 6.25; see Ravn and Uhlig, 2002). The measurement window over which the average is
calculated includes the year in which the cartel was registered and the year preceding it.
The anticipated near-term GDP growth is measured similarly as a two-year average, but the
measurement window over which this average is calculated includes the two years after the
cartel was registered.

The other variables, which refer to measurement at the time around the registration, are the
following: Year of registration (YoR) records the year in which the cartel was registered. We
normalise it to be zero in 1959. This variable allows for a trend-like cohort effect in the types
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Table BS. Descriptive Statistics.

Structural industry characteristics Obs Mean Std. Dev. Min Max
Manufacturing 898 0.41 0.49 0 1
B2C 898 0.46 0.50 0 1
Capital intensity high 898 0.26 0.44 0 1
Capacity utilisation low 898 0.33 0.47 0 1
Industry-growth slow 898 0.33 0.47 0 1
Industry-growth fast 898 0.36 0.48 0 1
GDP-b-fast 898 0.34 0.48 0 1
GDP-f-slow 898 0.32 0.47 0 1
Year of registration (YoR, normalized, with 898 13.21 8.51 0 31
1959 =0)

Law regime 898 2.24 0.76 1 3

Notes: This table reports descriptive statistics for the structural industry characteristics, measured at the time of cartels’
registration.

of cartels registered. We also use the law regime (initial condition) variable, which codes in a
numerical form the changes in competition law. The variable is a stepwise indicator which is one
for the first law regime and grows by one each time the law was changed (in 1964 and 1973)
towards stringer registration requirements.

Table B5 reports descriptive statistics for the structural industry characteristics.
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Additional Supporting information may be found in the online version of this article:
Online Appendix A: Examples of cartels.
Online Appendix B: Auxiliary analyses and robustness tests.
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