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Abstract
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1 Introduction

Illegal price fixing agreements are considered to be the most severe violation of competition law.

The European Commission, for instance, imposed cartel fines of more than 26 billion Euros over

the last two decades—more than eight billion Euros alone in the period between 2015 and 2019.1

The rapidly increasing number of private litigation cases—following the EU’s directive 2014/104/EU

on antitrust damage actions—has shifted the focus of economic policy and public debates on the

exact quantification of consumer harm. In Germany, for instance, the Deutsche Bahn’s antitrust

department claims damages amounting to billions of Euros, while other companies establish similar

units or consult service providers that collect cartel damage claims.2 The theoretical modeling of

cartel damage claims, however, rests on limited empirical evidence (Hyytinen et al., 2018), and it is

therefore one of the main priorities of the European Commission3 and the U.S. Surpreme Court4 to

gather empirical evidence on consumer cartel damages.

The few empirical studies that estimate cartel overcharges share the drawback of neglecting

vertical relations in the supply chain, which is an innocuous assumption given that most cartels need

to rely on downstream firms—e.g., grocery retailers—to sell their products to consumers (Chevalier

et al., 2003). Retailers compete against each other for the whole shopping basket, which conflicts

the channel members’ interest of passing on the collusive upstream price to the consumer—a pattern

that is particularly strong in the grocery goods market (Thomassen et al., 2017). Manufacturers,

in consequence, might impose resale price maintenance clauses in order to eliminate excessive intra-

brand competition and restore upstream market power (O’Brien and Shaffer, 1992). The impact

on consumers in this case ultimately depends two countervailing economic forces (Jullien and Rey,

2007). On the one hand, resale price maintenance facilitates the detection of deviation by reducing

the volatility of prices. One the other hand, suppliers prevent the retailer to use localized information

leading to an imperfect realization of monopoly profits, which, in turn, increases the incentive to

deviate. The evaluation of upstream collusion with vertical restraints thus boils down to an empirical

matter.

This empirical study seeks to close the literature gap by examining strategic retail behavior

and the role of downstream competition in the presence of upstream collusion. To this extent, we

investigate the vertical and horizontal cartel in the German grocery coffee market that lasted from

early 2000 through mid 2008. The market is characterized by an oligopolistic structure where a few

firms repeatedly interact being regularly informed by retailers about their competitors’ prices—an

1ec.europa.eu/competition/cartels/statistics/statistics.pdf
2international.brandeins.de/billions-at-stake
3europa.eu/rapid/press-release_IP-18-4369_en.htm
4Leegin Creative Leather Prods., Inc. v. PSKS, Inc., 551 U.S. 877 (2007).
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environment that facilitates collusion (Harrington and Skrzypacz, 2011). Cartel members began to

meet in 2000 for the purpose of discussing effective strategies that counteract decreasing margins

caused by the volatility of input prices and increasing levels of buyer power. Firms finally agreed

on a joint and uniform wholesale price raise in 2003. It was of crucial importance to the cartel

members to pass-on the collusive price to the retailers given that one of the cartel members was

vertically integrated directly selling to the consumers. Collusion immediately broke down because

the price increase was not sustained at the retail level, which is why cartel members then agreed

on a second price raise, but with additional vertical restraints that fixed retail prices in the stores

of the largest retailing groups. The cartel successfully implemented two major price increases that

raised maximum consumer prices by 70% in the years 2005 and 2006. From that time forward, the

cartel reportedly suffered from increasing frictions that stemmed from retailers’ defective behavior

over regions and time, in particular, during high demand periods around the official holidays. All

of the agreements lasted until July 2008, when the German cartel office raided the cartel members’

offices.

We quantify the average cartel price overcharge as well as heterogeneous cartel effects with and

without resale price maintenance clauses enabling us to evaluate the effects of eliminating inter-

and intra-brand competition. The calculation of damage claims crucially depends on the definition

of prices that would have evolved without the cartel agreement. The standard approach in the

literature is to estimate the effects relative to a comparison group that acts as a control for time-

varying confounders affecting prices for reasons unrelated to the cartel, such as input cost changes

(see, e.g., Angrist and Pischke, 2008). Our preferred control group consists of a prominent German

hard-discounter’s the private label products that are priced at marginal costs. The first advantage of

this specification is that all coffee roasters procure raw coffee beans—that amount to more than 90%

of the marginal costs (Bonnet et al., 2013)—from the same stock market and are thus affected by the

same supply shocks. Second, private labels are distant substitutes for the higher quality branded

products and are thus likely to be unaffected by anti-competitive cartel prices (Ashenfelter and

Hosken, 2010). The disadvantage of our control group is that it might not reflect demand conditions

sufficiently well, e.g., due to below-cost pricing strategies that attracts one-stop shoppers (Chen and

Rey, 2012). Consequently, we follow Ashenfelter et al. (2013) to select a different product category

as a comparison group, for which we consider diapers that retailers use—similarly to coffee—as

decoys for shoppers during periods with high demand peaks (OLG, 2018).

We make another important contribution. The current literature usually has very limited infor-

mation on cartel agreements and their economic environments (Hyytinen et al., 2018). We use a

unique combination of (i) highly disaggregated data on coffee purchases and (ii) detailed stylized
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facts on the illegal coffee cartel agreements. The first part of our data set is based on the repre-

sentative GFK home-scan consumer panel tracking 20.000 consumers from 2003–2010. It contains

each panel members’ individual purchasing decision allowing to construct price measures per prod-

uct and retailer for several geographical markets and to control for various aspects of demographic

heterogeneity. For the second part of our data, we have collected information from two recent deci-

sions of the German Regional Court of Appeal (“Oberlandesgericht Düsseldorf”, OLG henceforth)

on appeals made by a coffee roaster and a retailer, respectively. The decisions contain extensive

information—for instance, concerning “optimal” timing of wholesale and retail price increases—

based on interviews, testimonies, and email exchanges. These information on stylized facts enriched

with real transaction-level data enable us to characterize the anatomy of the cartel in much more

detail than previous studies.

Our quantitative findings also contribute to the discussion on vertical restraints, which are a

common practice in most industries.5 The effect of vertical restraints on competition is the most

controversial aspect of competition policy (Lafontaine and Slade, 2008).6 Somewhat surprising, the

national competition guidelines and (court) decisions regarding resale price maintenance are rather

uniform. While competition authorities have less restrictive views on some variants of resale price

maintenance, such as price ceilings and recommended resale prices, they usually forbid price floors

and strict resale price maintenance. However, it is not straightforward that the economic analysis

of resale price maintenance is less ambiguous than the one for other vertical restraints given that

resale price maintenance clauses can have positive and negative effects on welfare, depending on the

context in which they are used (Rey and Vergé, 2010). The US legal system followed this view by

switching from per-se illegality to a rule of reason standard after the 2007 Leegin Surpreme Court

decision arguing that resale price agreements can increase inter-brand competition and encourage

the provision of demand-enhancing services.

In our DiD model, we find an average cartel overcharge for the roasted ground coffee segment of

4% that goes up to 15% in 2005 for explicitly cartelized (hardcore cartel) products sold at resale price

maintenance retailers. Furthermore, we find the existence of significant umbrella effect implying that

also firms outside the cartel agreement raised their prices, which is consistent with the standard

prediction of the Bertrand Nash pricing model. Umbrella effects are higher for the private label

products than for the national brands, which can be explained by the fact that the latter are small

firms with low degree of market power. That retailers strategically respond to high cartel prices is

5See e.g., Asker (2016) and Miller and Weinberg (2017) for examples in US industries or the recent decisions of the
French competition authorities on toys (07-D-50 of 20 December 2007) and video cassettes (05-D-70 of 19 December
2005).

6For an overview of the legal frameworks regarding vertical restraints, see OECD (1994, 2017) or the European
Commissions Green Paper on Vertical Restraints European (1997).
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consistent with the findings in Bonnet and Bouamra-Mechemache (2018).

Moreover, we find evidence for heterogeneous cartel price effects, which we relate to the sup-

pliers’ incentives to deviate from the cartel agreements, but also to suppliers ability to successfully

implement vertical restraints and retailers incentives to deviate from the resale price maintenance

agreements. The estimated overcharge is highest for the firm, which was officially convicted because

of its resale price maintenance practices, which we interpret as evidence that this firm was most

effective in controlling its retailers. We quantify this cartel price effect between 53 cents and 85

cents per 500g package, which is in below the wholesale price increase agreed upon by the cartel of

at least 1 Euro as the German cartel office reports. There are three likely explanations: (i) increasing

input prices, (ii) retailers’ deviations from the suggested retail price, (iii) strategic reaction from the

control group. We will explore these effects in the near future.

In section 2 we describe the German coffee market, the cartel proceeding that were disclosed

by the Bundeskartellamt and that retailers adopt a local pricing strategy. In section 3 we describe

the data sets and present summary statistics. Section 4 contains the identification strategy and

the empirical implementation. In section 5 we present the results of our analysis, and section 6

concludes.

2 The German coffee market

We use the detailed information based on two recent court case decisions by the OLG (2014,2018)

to describe the German coffee market in section 2.1, before turning to the anatomy of the horizontal

and vertical price fixing procedure in sections 2.2 and 2.3, respectively. We focus on the price fixing

agreements in the “coffee-at-home markets” because we follow the cartel office’s view that the other

cartels (i) on the “away-from-home” market—including restaurants and hotels (Bundeskartellamt,

2016b)—and (ii) on the instant-cappuccino market (Bundeskartellamt, 2014b, 2017a) affected dif-

ferent relevant markets. Figure 1 illustrates the horizontal cartel agreement among coffee roasters

in combination with Melitta’s the vertical agreements.7

2.1 Market Structure

The German “coffee-at-home” market is the second largest consumer market in the world and is only

surpassed by the United States (Bonnet et al., 2013). The main value added of coffee manufacturers

is the procurement of raw coffee beans from trading markets, which are roasted, packaged and

7It indicates only the five retailers that were convicted by the Bundeskartellamt (2016a), the OLG (2018), however,
lists 15 additional—partly regional—retailers that agreed to the resale-price maintenance clauses.
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classified into the three coffee segments: (i) filter coffee, (ii) espresso and full beans, (iii) pads and

capsules. The roasted coffee manufacturing market is characterized by an oligopolistic structure with

a handful firms whose most important segment is 500g packages of filter coffee constituting around

80% of the sales. These firms have dominated the market in the post-war decades, before facing

decreasing margins from the early 1990s on (Statista, 2019). The main drivers for the downswing

were—besides the volatility of input prices—increasing retail concentration (Rickert et al., 2018),

proliferation of discounters and private labels (Inderst, 2013), and a changing market structure

towards out-of-house and espresso coffee (Statista, 2019). Firms reacted with different strategies

including mergers and acquisitions as part of a growth strategy (e.g., Kraft-Jacobs-Suchard in 1993,

Tchibo-Eduscho in 1997) or forward integration via so-called “Shop-in-Shop” concepts that include

non-food sales (by both Eduscho and Tchibo).

In our sample period from 2003–2010, there have been four main coffee producers—Tchibo

(Shop-in-Shop), Melitta, Dallmayr, and Kraft—with average market shares of 25%, 21%, 15%, and

17%, respectively. The OLG (2014) states in his decision against Melitta’s appeal that the cartel

firms consider the fifth largest producer JJ Darboven—with its three small brands Eilles, Idee, and

Moevenpick—as a fringe competitor. Finally, there are a few private label brands that split up

the remaining market. The largest private label producer ALDI is vertically integrated owning two

coffee-roasting plants. Consumers were habituated to a certain price ranking between the 10 largest

brands of the four main producers and the private labels (see figure A1) that corresponded to the

perceived quality difference (OLG, 2014, 2018). Manufacturers reportedly admitted that the (retail)

price ranking ensured a “fair” market share allocation and that any deviation from this ranking

might lead to disruptive demand shifts, which were perceived as “high competitive market risks”

(OLG, 2014, 2018).

Apart from Tchibo, all coffee manufacturers sell their products through grocery distribution

channels: (i) supermarkets, (ii) discounters), (iii) drugstores, (iv) cash-and-carry wholesalers, and

(v) specialty stores including warehouse and department stores as well as as bakeries. Tchibo

(including Eduscho) either establish its Shop-in-Shop concept in one of the aforementioned channels

or sells directly to consumers through its own stores. Most studies and sectoral investigations define

(i)–(iv) as the relevant grocery retailing market and (v) as a competitive fringe. Based on this

definition, the retailing market is found to be highly concentrated. Due to several mergers and

acquisitions, the five largest retailers in Germany have increased their market share from 50% to

80% within the last decade (Inderst, 2013).

Retail and wholesale prices have consistently been reported to respond sluggishly to cost changes

(Nakamura and Zerom, 2010). One reason is that German consumers are well-informed about prices
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because most Germans consume coffee on a daily basis. Small price increases might therefore already

induce extensive brand and store switching (OLG, 2018). Thus, coffee is an important product for

retailers who have an interested in maintaining the price hierarchy, and the German court reports

that retailers sometimes punished manufacturers’ unilateral deviations from the price ranking (OLG,

2018). Retailers reportedly seek to attract the price-sensitive coffee consumers with low list prices

and high frequencies of promotions in order to generate store traffic and increase turnover in all

categories. 60–80% of all filter coffee purchases in Germany, for instance, are sold within a promotion

(OLG, 2014). The terms and conditions of the promotions are also part of the yearly negotiations,

in which retailers asked manufacturers to pay subsidies—so-called “Werbekostenzuschüsse”—to the

advertising costs. Manufacturers’ profitability, in contrast, crucially depends on their ability to

pass-on higher input costs to retailers and consumers (Bettendorf and Verboven, 2000). The reason

being, traded raw coffee prices are subject to major fluctuation that can make up 70–90% of the

marginal costs of production (Bonnet et al., 2013).

Finally, it is noteworthy that most German retailers employ a regional pricing strategy that is

adapted to local market conditions, but the procurement from the suppliers is usually made at the

national level (Rickert et al., 2018). The local pricing strategy of retailers is due to the retailers’

historic background. Rewe and Edeka, for instance, evolved from former buying cooperatives of

local merchants, which were subsequently transformed into national retail chains with centralized

headquarters. Due to this historical development, local merchants can independently set prices and

choose the assortment, while national headquarters bundle the purchasing activities of local retailers

and use central distribution warehouses to ship goods to local merchants. However, the headquarters

have some means to steer local pricing schemes by providing orientation points, but the final pricing

decisions is still taken by the level merchants.

2.2 The horizontal cartel

The previous section shows that the coffee market structure is predestined for illegal cooperation.

A few number of firms with managers that know each other rather well due to repeated interaction,

e.g., within meetings and conferences organized by the German Coffee Association (“Deutscher Kaf-

feeverband”). Consistent with the theories on how observability of prices affects collusion, the coffee

cartel appeared in an environment with easily observable prices (see, e.g., Stigler, 1964; Harrington

and Skrzypacz, 2011), and demand that primarily stems from retail buyers (Hyytinen et al., 2018).

The information found in OLG (2014) support these findings for the coffee market by stating that

all prices are transparent given that retailers frequently inform firms about competitors’ prices.

The official beginning of the cartel is dated to the year 2000 because firms already arranged
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meetings within a so-called “discussion group” in order to derive potential strategies that counteract

the difficult economic situation due to rising input prices and increasing retail concentration. The

members reached agreement in 2003 on the coordination of simultaneous and—relatively—uniform

increases of shelf- and promotion prices without disturbing the price ranking and anticipating re-

tailers’ interests in maintaining price the ranking (OLG, 2014). Put differently, they coordinated

wholesale price increases for their main products depending on the desired increase of shelve- and

promotion prices. The vertically integrated firm Tchibo—that sells directly to consumers—agreed

to follow a few weeks later once the retail prices followed in response to the collusive wholesale price

increase.

The Bundeskartellamt (2010) disclosed the illegal horizontal cartel between the four largest Ger-

man manufacturers Tchibo, Melitta, Dallmayr and Kraft who explicitly colluded on five price in-

creases in April 2003, December 2004, April 2005, December 2007, and March 2008. All agreements

involve the members’ main 500g filter coffee products—Tchibo Feine Milde and Gala, Kraft Jacobs

Krönung, Onko’s Meisterröstung, Melitta Auslese, and Dallmayr Prodomo. The agreement from

April 2004 additionally included the main Espresso products and the one from March 2008 addi-

tionally included Espresso and Coffee Pads. The cartel office, however, expressed concerns of implicit

collusion on all of the cartel members’ brands. The price increase of April 2003 was withdrawn in

September 2003—probably because of declining raw input prices, whereas the price increase of March

2008 was never successfully implemented at the retail level, which is why the manufacturers also

took it back the wholesale price increase (OLG, 2014). Most significant were the two price increases

announced in December 2004 and April 2005, which resulted each in an average increase of 50 cents

in the final sales and special offer prices for a 500g package of ground coffee (see table 1).

Finally, it is noteworthy that the largest cartel outsider JJ Darboven with its three brands was

not part of the cartel, but it was informed immediately after each meeting in order to “prepare” for

the price increases, but they left it up to him whether or not, he is willing to follow OLG (2014).

All of the agreements lasted until July 2008, when the Bundeskartellamt raided the offices of

cartel members. At the end of 2009, the Bundeskartellamt fined the three coffee roasters Tchibo,

Melitta, and Dallmayr 160 million Euros for the horizontal price-fixing agreement, whereas Kraft

initiated a leniency application and was granted immunity from a fine according to the leniency

programme.8

8Notice no. 9/2006 on the immunity from and reduction of fines in cartel cases of 7 March 2006.
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2.3 The vertical cartel

In addition to the horizontal collusive agreement, cartel members implemented vertical restraints in

order to directly establish the desired minimum retail prices. The cartel office found incriminating

evidence for such illegal vertical collusion between Melitta and its main retailers: Edeka (including

Netto), Kaufland (including Lidl, Marktkauf), Metro (Real), Rewe (including Penny), and Ross-

mann. Although the other manufacturers and retailers were not fined, the OLG (2018) notes in his

decision against Rossmann’s appeal that all cartel firms had similar bilateral vertical agreements

with all important retailers.9 Thus, we will outline the OLG’s main findings on Melitta’s cartel

practices as an illustrative example of all cartel members’ behavior.

The Bundeskartellamt (2016a) finds evidence that Melitta’s resale price maintenance was effective

in December 2004 and in April 2005, but not in March 2003, December 2007, and March 2008. The

OLG (2018) concludes from its hearings that from the year 2000 till 2003 Melitta had almost all

retailers to participate, but the last important retailer—Rossmann—agreed to be involved at the

end of 2004. This provided the critical mass to convince retailers to avoid aggressive competition.

Between the beginning of 2005 and mid of 2007, Melitta reportedly achieved to “moderate” a

nation-wide resale price for products in promotion in the range of 2.99 and 3.49. The communication

between Rossmann’s category manager and a Melitta’s product manager shows that Melitta granted

exceptional promotion prices of 2.99 for each important holiday, such as Christmas, Easter, and

Pentecost. Melitta, however, struggled after each holiday to get all retailers back on board to agree

on the same promotion price of 3.29 or 3.49.

To check on the moderated prices, Melitta implemented a control system that worked as fol-

lows: Every Monday, Melitta controlled whether retailers deviated from the moderated minimum

resale price by more than 10–15 cents. If the deviation disappeared till the following Thursday,

then the assigned product managers did not intervene. Likewise, there was no intervention when

deviation was local. Otherwise, there was a two-stage punishment system that entered into force

(Bundeskartellamt, 2016a). The first stage was to outline the severe consequences of a retail price

war, while offering to write a subsequent letter to other retailers explaining explaining that the

deviation was either a typo or an outlier. The second stage, consisted of a sophisticated monetary

incentive scheme including bonuses for the “right” price and the cancellation of advertising subsidies

for the wrong price. Melitta stopped its price moderation and price tracking system in May 2008

with the beginning of cartel office’s investigations.

9Such practices are confirmed by business insiders. See, e.g., www.handelsblatt.com/unternehmen/

handel-konsumgueter/kartellamt-ermittelt-supermaerkte-sollen-verbraucher-illegal-geschroepft-haben/

3478066-all.html
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3 Dataset

In order to analyze resale price maintenance in cartel agreements and incorporate local price varia-

tion, we match a consumer panel data set on coffee purchases with regional data, which we describe

in 3.1. In 3.2 we provide summary statistics and explain the derivation of product prices.

3.1 Data description

The consumer panel data set is provided by the GfK Panel Services and contains the transactions

of 20,000 households that are representative of the German population. The households use home-

scanning devices through which they scan each product bought and provide detailed information

about the purchase. The information contain the name of the brand, whether it is a product from

a national brand or a private label; the retailer’s name, where the product was purchased; the type

of product; and transaction prices that include information on discounts and promotion. Detailed

data description and summary statistics are given in Appendix B.

Home-scanned data has two distinct advantages in comparison to scanner data: One is the it

includes information on private labels also (e.g. Aldi’s Moreno or Markus coffee) for which scanner

data provides no information as certain discounters do not allow access to their data. The other is

that each purchase is verifiable through a household identifier and panel members provide additional

information about themselves. Those include the postal code of their residence, regional statistics

(e.g., unemployment rate, number of inhabitants, GDP), personal information (e.g., gender, age, oc-

cupation, after tax income, number of household inhabitants, number of children and highest degree

obtained), which would not be accessible through scanner data. Especially the first is important as

we expect to find regional differences among retailers and cartel members.

We merge our dataset with a dataset provided by INKAR, that includes regional information on

counties and municipalities. We additionally match the postal codes with municipality identifiers.

This enables us to identify all purchases and prices within a local market. However, as not all postal

codes are unique — due to historic development — or municipalities have been redrawn, we exclude

those cases from our data. In order to be representative of the German population, we aggregate

the individual data to the retailer-product-county level.

We aggregate our individual data to regions, markets (i.e. ground coffee, espresso/beans and

capsules/pads), brand, sub-brand, retailer, and package size. We aggregate our data on a monthly

basis to ensure that we have enough observations in our treatment and control group. We then

calculate an average product prices for this aggregation level. The reason why we incorporate

regional variation in our price variable—instead of assuming national pricing strategies— can be
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found in the historical background of retailers outlined in section 2.1.

3.2 Summary Statistics

Table 1 shows the price ranking of German coffee brands that corresponds to the quality perceived by

consumers. It can be seen that the wholesale price increases were intended to avoid disturbances in

the ordinal ranking. Most often the most expensive brands experienced the highest price increases,

which due to the fact that they process coffee beans of higher quality. It can be further seen that

brands 1 and 2 always react sluggishly, which is explained by the fact that these brands belong to

the vertically integrated producers selling directly to consumers. This producer agreed to follow the

wholesale price increases once the wholesale price increase was passed on to the retail prices, which

was the case for the first time in 2005 when resale price maintenance was effectively practiced.

Figure 2(a) underlines the pattern of lagged response in the pass-on from wholesale cartel prices

to retail prices. It also shows that one of the reasons for the collusive wholesale price increase might

be found in higher input costs. Furthermore, we see more variation in retail prices than in wholesale

prices during the cartel period—with a slight and steady retail price decrease between the cartel

agreements in 2005 and and of 2007—which might indicate difficulties in effectively maintaining

resale price maintenance. Finally, it seems evident that the retail prices did not follow immediately

to the cartel breakdown in may 2008, and that they rather seem to stick to the cartel price levels.

Figure 2(b) illustrates the success of the vertical agreements by plotting the observed retail price

levels (blue line) on the agreed collusive retail prices for cartel brand 3 at a drugstore (red line).

While it can be seen that the resale price maintenance clauses generated an effective price ceiling

that was effective in many periods, the retailer deviated frequently from the agreed price levels.

It has to be noted that the prices displayed are from a drugstores that has a regional component

in its pricing for high competitive regions, but a national component for all others. However, we

would expect more deviations from supermarkets that have a rather local pricing strategy, and less

deviations from discounters with national pricing strategies.

Finally, we decompose the price variance into a national and a regional component and plot it

over time in figure 3. To this extent, we regress prices—varying over retailer, brand, region, and

time—on retailer-brand-time fixed effects to identify the variation in prices that can be explained by

national pricing strategies. For ground coffee we find that the degree of national pricing over time

varies from 50% in 2003 to 60% in 2010. The peak of 75% in 2005 is consistent with the fact that

resale price maintenance was rather effective in establishing national prices, but not completely.
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4 Empirical Estimations

We estimate price overcharges of the cartel members during the cartel relative to non-cartel mem-

bers effects using a difference-in-difference approach. The methodology allows us to analyze price

developments at different points in time taking a control group into account (Angrist and Pischke,

2008). In 4.1 we develop a novel identification strategy, that allows us to identify a suitable control

group, and we present our empirical strategy in 4.2.

4.1 Identification

A simple before-after analysis is not sufficient to estimate the effects of cartels on prices. Observed

price changes might also be attributed to shifts in demand or costs. Therefore, we aim to compare

cartel members’ prices during and after relative to counterfactual non-cartel scenario. The causal

price effect due to the cartel is identified by the implementation of a simple difference-in-differences

(DiD) estimator. The DiD approach compares the pre- and post-cartel prices of treated products to

pre- and post-cartel prices in a control group. Taking double differences isolates the merger effect

from confounding factors that might impact prices, such as demand and cost shocks.

For this purpose, we exploit the fact that a prominent hard-discounter owns vertically integrated

coffee roasting plants and is able to price its private label brands at marginal costs in order to

lure consumers into the stores and earn economic profits on other products.10 We are convinced

of this control group for three reasons: First, all coffee roasters procure raw coffee beans—that

amount to 67–91% of the marginal costs (Bonnet et al., 2013)—from the same stock market and

are thus affected by the same supply shocks. Second, private labels are distant substitutes for the

higher quality branded products and are thus likely to be unaffected by anti-competitive cartel prices

(Ashenfelter and Hosken, 2010). Third and finally, this discounter sells private labels only and is

unaffected by pricing pressure caused by intra-store competition. Thus, we prices of our control

group are close to its marginal cost that will react to the main input prices (Arabica beans) but

not to the cartel’s price increases. The disadvantage of our control group is that it might not reflect

demand conditions sufficiently well, e.g., due to below-cost pricing strategies that attracts one-stop

shoppers (Chen and Rey, 2012). Consequently, we follow Ashenfelter et al. (2013) to select a different

product category as a comparison group, for which we consider diapers that retailers use—similarly

to coffee—as decoys for shoppers during periods with high demand peaks (OLG, 2018).

To check the validity of our control group, we test whether or not the prices in treatment and

control group would have moved identically if the cartel had not existed. Figures 4(a) and 4(b) plot

10See: www.spiegel.de/spiegel/print/d-9133905.html
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the prices of the cartel brands, the hard-discounts private label brands, and the commodity price

for Arabica beans. Visual inspections of the figure confirm that the parallel trends assumption is

likely to hold in our scenario. Moreover, we observe the control group for a period long enough

to detect potential underlying trends (Angrist and Pischke, 2010). To provide further evidence, we

implement reduced-form pricing regressions investigating firms’ pass-through behavior (see table 2),

and we find similar pass-through rates from Arabica coffee beans to retail prices as in Nakamura

and Zerom (2010) and Bonnet et al. (2013). The coefficient of interest is the interaction Hard −

Discount× Carteltime, which is not significant showing that our control group did not change its

pass-through rate during the cartel time. We implement further tests supporting our control group’s

validity. Table A1 shows that our control group’s prices neither react to cartel prices nor to lagged

cartel prices, while table A2 indicates that our control group’s demand does not react to prices of

the treatment group.

4.2 Estimation

Our baseline equation estimates the following DiD model:

ln(pljrt) = θ(treatt × cartelljt) + γt + σljr + [X ′
ljrtβ] + εljrt (1)

where ln(pljrt) denotes the logarithmic monthly price of product j, in region l, at retailer r and

at time t. cartellj is a dummy variable indicating brand’s cartel membership, which we make

dependent on ljt because retailers can decide to deviate from the collusive agreement for brand

j in region l at time t. γt and σljr are time and region-product-retailer fixed effects respectively.

X ′
ljrt are demographic control variables that affect treatment and control group differently. εljrt is

an error term. The coefficient of interest is θ that measures changes in price that can be directly

attributed to the cartel’s activity relative to the control group. We cluster standard errors over the

cartel brands.

We extent our baseline specification in several dimensions, e.g., by introducing heterogeneous

effects for (i) time, (ii) cartel brands, (iii) retailers, and (iv) insiders and outsiders. We further

investigate deviations by including interaction terms of the treatment effect with measures of regional

competition and regional market size.
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5 Results

Table 3 displays the results for our baseline DiD model.11 Column 1 and 2 display the average

cartel and average umbrella effects. Column 1 shows the estimated average cartel effect without

controlling for cartel outsiders’ reactions is 2.3%, which is significant at the 1% level. We add a

control for umbrella price reactions in column 2 finding an average cartel overcharge of more than

4.6%. Umbrella effects for national brands and private labels are positive and significant, but smaller

in magnitude than the cartel overcharge, which is in line with the results in Laitenberger and Smuda

(2015) and Bonnet and Bouamra-Mechemache (2018). Column 3 considers heterogeneous effects for

retailers that were convicted of resale price maintenance and for retailers that were not, and we find

higher cartel effects for the convicted retailers. Column 4 shows that cartel effects are 3.2% higher

for the so-called hardcore cartel products, which are the ones that were explicitly colluded on, while

the effect for the non-explicitly colluded brands remains positive and significant. Isolating the cartel

effect for the hardcore cartel products at convicted resale price maintenance retailers indicates that

some consumer groups faced an 6.39% average overcharge over time. Column 5 disentangles the

effect over time, which indicates that the wholesale cartel without retailer participation in 2003 and

2004 was less effective than in the case with vertical restraints. We find the highest cartel overcharges

in the year 2005, where cartel firms included the retailers into the cartel successfully implementing

two successive price increases resulting in an average overcharge of 9.4% for the hardcore cartel

products.

Table 4 provides further evidence for treatment effects that are heterogeneous across retailers

and formats. Cartel price effects, for instance, are lower for retailer 1 than for retailer 2, which

is explained by the fact that retailer 1’s local stores have more degrees of freedom in choosing

regional prices, and deviations were therefore more difficult to forbid. Furthermore, we find that

price effects are highest for the retailers’ discount stores. Reason being, the implementation of resale

price maintenance is most effective given the discounters’ national pricing strategies. We also find

the highest brand umbrella effects for discounters, which indicates that consumers with low income

might have suffered most from the cartel. The time averaged cartel effect for discounters is 7%, but

increases to 15% in the year 2005.

Table 5 explores the effectiveness of the resale price maintenance by analyzing deviations over

regions. Column 2 shows that the retailers’ deviations increases with the hard-discount market

share in a given region. We explain this with the fact that local retailers are opposed to higher

levels of competitive pressure leading to lower price overcharges compared to regions with low hard-

discount market shares. We also find that the RPM agreement was more effective in high demand

11Due to confidentiality agreements, we are not allowed to display names of the cartel members.
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regions that are measured by the average number of household members. We attribute this effect

to increased efforts in controlling retailers for deviations in regions, that generate high revenues.

Column 3 indicates that resale price maintenance is more effective in high demand regions although

incentives to deviate might be higher. The results is consistent with the information from the court

decisions outlining that cartel manufacturers invested more effort in control in larger regions, but

refrained from intervention when deviation took place locally or temporary. Furthermore, table A3

shows that cartel prices have not been set uniformly over brands. In particular, we find highest

estimated cartel overcharges for the cartel firm convicted of resale price maintenance indicating that

this firm could have had the most effective system to control retailers.

Table 6 compares the collusive retail price in 2005 with the wholesale price increases reported

by the OLG (2014). The difference between the observed price and the counterfactual price is the

overcharge in Euros that varies between 0.54 and 0.85, which quite below the published wholesale

price increases. There are three likely explanations. First, we observe increasing input prices during

most of the cartel period, which our estimator incorporates by comparing results with a control

group that is affected by the same supply shocks. Second, it will be affected by the frequency and

magnitude of retail deviations. Third and finally, the control group might have strategically reacted

to the cartel prices. We will explore these effects in the near future.

6 Conclusion

In this paper, we analyze cartel effects in a vertical cartel agreement combined with horizontal

collusion. We have shown that cartel and umbrella effects are significant and that the firm that was

convicted of resale price maintenance charged the highest overcharges in the ground coffee segment.

To be concluded...
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7 Figures

Figure 1: Market Structure and Cartel Agreements in the German Coffee Market
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Figure 2: Price Trends

(a) Input-, Wholesale, and Retail Prices

(b) Resale price agreements plotted against actual prices observed
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Figure 3: Price Variation Decomposed into National and Regional Component
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Figure 4: Parallel Trends per Cartel Brand

(a) Parallel Trends for Actual Prices paid

(b) Parallel Trends for Regular and Promotion Prices
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8 Tables

Table 1: Topology of Wholesale Price Collusion

Pre-Cartel Price 2003 2004/2005 2005 2007/2008 2008
Normal Promo W18 W20 W38 W51/52 W7 W16 W21 W51 W4 W11 W16–21

1 3.46 3.21 0.25 -0.25 0.70 0.35 0.40
2 2.92 2.76 0.25 -0.25 0.70 0.35 0.40
3 2.80 2.36 0.28 -0.28 0.65 0.70 0.38 0.63 -0.63
4 3.58 2.98 0.20 -0.20 0.60 0.50 0.40 0.60 -0.60
5 3.27 2.79 0.20 -0.20 0.60 0.50 0.30 0.50 -0.50
6 2.81 2.43 0.20 -0.20 0.50 0.50 0.20 0.50 -0.50
7 2.73 2.36 0.20 -0.20 0.50 0.50 0.20 0.50 -0.50

Table 2: Pass-through Rates from Input to Retail Prices

(1) (2) (3)

Arabica 0.427*** 0.330*** 0.319***
(0.106) (0.0385) (0.0435)

× Cartel members 0.427*** 0.438***
(0.0938) (0.0958)

× Cartel time 0.157*** 0.160***
(0.0291) (0.0307)

× Cartel members × Cartel time 0.194*** 0.191***
(0.0621) (0.0628)

× Hard-Discount 0.117***
(0.0426)

× Hard-Discount × Cartel time -0.0365
(0.0298)

N 528074 528074 528074
R2 0.606 0.633 0.633

Notes: The unit of observation is the 500g filter coffee subrand in a region per month.

The dependent variable is the retail coffee price per kg and arabica is the per-kg

input price for arabica beans. All regressions included product and season fixed

effects. Standard errors are clustered at the brand level and shown in parentheses.

Significant at 1% ***, Significant at 5% **, Significant at 10% *.
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Table 3: Cartel Overcharges

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

Cartel Effect 0.0227*** 0.0464*** 0.0402*** 0.0166*** 0.0156***
(0.00103) (0.00235) (0.00239) (0.00251) (0.00219)

Umbrella Effect Private Label 0.0358*** 0.0360*** 0.0359*** 0.0258***
(0.00277) (0.00277) (0.00277) (0.00242)

Umbrella Effect National Brand 0.0228*** 0.0231*** 0.0229*** 0.0165***
(0.00268) (0.00268) (0.00268) (0.00233)

RPM Effect Retailers (additive) 0.0122*** 0.0113*** 0.00908***
(0.000899) (0.000898) (0.000790)

Hardcore Cartel Effect (additive) 0.0316***
(0.00104)

× 2003 0.0221***
(0.00130)

× 2004 0.00173
(0.00131)

× 2005 0.0850***
(0.00131)

× 2006 0.0325***
(0.00127)

× 2007 0.00869***
(0.00127)

× 2008 (1) 0.0242***
(0.00158)

× 2008 (2) 0.00132
(0.00153)

N 417192 417192 417192 417192 466132
R2 0.787 0.787 0.787 0.788 0.786

Notes: Cartel effect includes all products offered by the manufacturers, hardcore cartel only those brands that

are explicitly part of the collusive agreement. The dependent variable are log mean prices over time at product,

region and retailer level. Umbrella NB includes all national brands outside the cartel interacted with formats.

Umbrella PL are the private labels of supermarkets, discounters, and drugstores. Columns (1)-(4) exclude year

2008. All regressions include time and product fixed effects. Standard errors are clustered over the treatment

group and shown in parentheses. Significant at 1% ***, Significant at 5% **, Significant at 10% *.
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Table 4: Cartel Overcharges per Retail Format

(1) (2)

Cartel Effect Non-RPM 0.0345*** 0.0346***
(0.00209) (0.00209)

× RPM Retailer 1 (Supermarket) 0.00202* 0.00213*
(0.00114) (0.00114)

× RPM Retailer 2 (Supermarket) 0.0224*** 0.0225***
(0.00139) (0.00139)

× RPM Retailer 1 (Discounter) 0.0131*** 0.0132***
(0.00181) (0.00181)

× RPM Retailer 2 (Discounter) 0.0341*** 0.0342***
(0.00227) (0.00227)

× RPM Retailer 3 (Supermarket) 0.00540*** 0.00551***
(0.00118) (0.00118)

× RPM Retailer 4 (Hypermarket) -0.0162*** -0.0161***
(0.00539) (0.00539)

× RPM Retailer 5 (Drugstore) 0.000992 0.0011
(0.0031) (0.0031)

Umbrella Effect National Brands 0.0247*** 0.0522***
(0.00244) (0.00394)

× Drugstore -0.0443***
(0.0095)

× Specialized Shops -0.0520***
(0.00728)

× Supermarket -0.0313***
(0.00373)

Other Umbrella Effects not reported

N 466132 466132
R2 0.784 0.784

Notes: The unit of observation is the 500g filter coffee subrand in a region per month. The depen-

dent variable are log mean prices over time at product, region and retailer level. All regressions

included region-subrand-retailer as well as time fixed effects and regional control variables that af-

fect treatment and control group differently. Standard errors are clustered at the brand level and

shown in parentheses. Significant at 1% ***, Significant at 5% **, Significant at 10% *.
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Table 5: Deviation from Suggested Resale Price (over Regions)

(1) (2) (3)

Cartel Effect 0.0237*** 0.0218*** 0.00804**
(0.000911) (0.000954) (0.00404)

× Hard-Discount Market Share -0.311*** -0.309***
(0.0477) (0.0477)

× Regional HH size 0.00534***
(0.00152)

Umbrella Effects not reported

N 466132 466132 466132
R2 0.783 0.784 0.784

Notes: The unit of observation is the 500g filter coffee subrand in a region per

month. The dependent variable are log mean prices over time at product, re-

gion and retailer level. All regressions included region-subrand-retailer as well

as time fixed effects and regional control variables that affect treatment and

control group differently. Standard errors are clustered at the brand level and

shown in parentheses. Significant at 1% ***, Significant at 5% **, Significant

at 10% *.

Table 6: Average cartel prices and overcharges (Ov) for ground coffee (in Euro, per 500g)

Average price Counterfactual Retail Overcharge Wholesale Overcharge

Cartel firm 1 4.26 3.40 0.85 1.05
Cartel firm 2 3.38 2.54 0.85 1.35
Cartel firm 3 3.87 3.30 0.58 1.10
Cartel firm 4 3.59 3.05 0.54 1.00
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A Appendix

Figure A.1: Other Cartel Agreements in the German Coffee Market
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Table A1: Price-Price Reactions

Aldi Specialized Stores
(1) (2) (1) (2)

Cartel Price -0.0562 -0.0133 0.564*** 0.617***
(0.084) (0.106) (0.0944) (0.113)

Lag Cartel Price 0.177** -0.0614 -0.407*** 0.131
(0.0871) (0.121) (0.102) (0.136)

Lag Dependent Price 0.805*** 0.159 0.826*** 0.229*
(0.0449) (0.142) (0.0678) (0.137)

Arabica 0.0144*** 0.0187 -0.00145 -0.00851
(0.00452) (0.0203) (0.00554) (0.0211)

Quarter Fixed Effects No Yes No Yes
N 95 95 95 95
R2 0.923 0.962 0.913 0.96

Notes: The unit of observation is the 500g filter coffee per brand and month. The dependent variable are

log mean prices of Aldi and of specialized stores. Standard errors are shown in parentheses. Significant

at 1% ***, Significant at 5% **, Significant at 10% *.

Table A2: Price-Demand Reactions

(1) (2) (3) (4)
Quantity in grams Number of packages Quantity in grams Number of packages

Price Cartel -868.7*** -1.737***
(91.71) (0.183)

Price Specialized Stores 46.85* 0.0937*
(27.82) (0.0556)

Price National Brands -1267.3*** -2.535***
(242) (0.484)

Price Private Labels -83.54 -0.167
(100.4) (0.201)

N 2442 2442 3480 3480
R2 0.312 0.312 0.321 0.321

Notes: The dependent variables are (1,3) quantity in grams and (2,4) mean number of purchased packages. The regression is on

the prices of the non-specialized stores and specialized stores (1,2) as well as on the prices of National Brands and Private labels

(3,4). All regressions included fixed effects per retailer, month, brand, and coffee market. Standard errors are clustered at retail

level and shown in parentheses. Significant at 1% ***, Significant at 5% **, Significant at 10% *.
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Table A3: Overcharges per Cartel Brand and Time

1 (a) 1 (b)

Cartel Brand 1 × Cartel Time -0.0386*** ...× RPM 0.0135***
(0.00239) (0.00169)

Cartel Brand 2 × Cartel Time 0.0907*** ...× RPM -0.0186***
(0.00187) (0.00251)

Cartel Brand 3 × Cartel Time 0.0637*** ...× RPM 0.0180***
(0.00241) (0.00174)

Cartel Brand 4 × Cartel Time 0.0338*** ...× RPM 0.00991***
(0.00245) (0.00188)

Cartel Brand 5 × Cartel Time -0.00351 ...× RPM 0.0311***
(0.00283) (0.0026)

Cartel Brand 6 × Cartel Time 0.0694*** ...× RPM 0.00334
(0.00248) (0.00211)

Umbrella Effects not reported

N=464395
R2=0.786

Notes: The unit of observation is the 500g filter coffee subrand in a region per

month. The dependent variable is the retail coffee price. All regressions in-

cluded region-subrand-retailer as well as time fixed effects and regional control

variables that affect treatment and control group differently. Standard errors

are clustered at the brand level and shown in parentheses. Significant at 1%

***, Significant at 5% **, Significant at 10% *.
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B Appendix

Our empirical analysis is based on individual daily coffee purchases in Germany. The initial data

set entails 1,582,667 observations ranging from 2003–2010.

We remove outliers (e.g., fringe retailer’s products) and are left with 99.5% of our observations.

In our analysis of regional differences, we match our data set with household- and regional character-

istics, but keep only complete matches i.e. observations where households and municipal information

can be exactly matched. This removes any ambiguity that potentially arises from households mov-

ing, postal codes changing or municipalities being redrawn. For this analysis, we are left with 80%

of the observations in total.

On the manufacturer level in the ground coffee segment (and over all segments), we focus on

the four cartel firms out of all 86 firms in our dataset: Dallmayr with a market share of 15.09%

(14.39%), Kraft (Jacobs and Onko) with 17.01% (18.44%), Melitta with 21.37% (19.68%) and Tchibo

(including Eduscho) with 25.15% (23.96%). Thus the concentration ratio for the four firms is 78.62%

for the ground coffee and 76.47% over all segments. Our data includes 33 number of retailers, that

we subsume under it’s national name. The largest retailers are Aldi with a market share of 16.23%,

Lidl 11.69%, Kaufland 16.27%, Edeka 10.02%, Real 11.15%, Rewe 5.31% and Netto with 4.03%.

Out of the observations in our data set, normal prices and special offers make up 99.67 percent

of our data, with 66.89% and 32.78% respectively. We calculate effective mean prices by dividing

price paid by package size, which gives us the price for coffee per gram. This enables us to compare

normal to special prices and different coffee segments.

While the data set is extensive, two main problems remain. One is that the data set does not

include a universal product code that uniquely identifies every product. Thus we build our own

identification on the name of the brand and sub-brand, package size and format. The identification

also includes the coffee segment in which a product is sold. The other is that in some municipalities,

we observe either no or only a small number of daily sales in contrast to other regions. We therefore

aggregate our data on a monthly basis and calculate an average price of the same products that

are classified through our product identifier variable. In our merged dataset, we aggregate also on

a regional (county) level to ensure enough observations of treatment and control group within the

region.
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