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National Decisions and the Competition Market Authority 
Paper on Algorithms, Competition, and Consumer Harm
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1. Introduction
The current coronavirus pandemic has stimulated the rise of digital econ-
omy since virtual contacts and digital tools were the only way for most 
firms to stay active in the market. With the lockdown, and social distanc-
ing restrictions, online sales have increased significantly1, and competi-
tion rules may play a relevant role in the protection of consumers. On 
the one hand, to survive the economic crisis, competitors may agree, 
through direct or indirect communication, not to undercut prices. On the 
other hand, the increasing use of digital tools, which include algorithms, 
may lead to higher prices and consumer harm. Competition authorities 
should, therefore, remain vigilant. The recent Netherlands and Portuguese 
Competition Authorities’ decisions on indirect exchange of information 
and on hub-and-spoke arrangements, as well as the 2021 paper of the 
Competition Market Authority on anticompetitive effects of algorithms 
revive, in the pandemic context, the limits of the concept of “concerted 

DOI: https://doi.org/10.34632/mclawreview.2021.10012.
* Associate Professor, Universidade Católica Portuguesa, Portugal. ORCID ID: 0000-0002-3721-5799.
1 See the statistics in the EU on e-commerce, according to which “in 2020, it is estimated that more 
than 7 out of 10 internet users (...) made online purchases in the same period”, https://ec.europa.eu/
eurostat/statistics-explained/pdfscache/46776.pdf (accessed 5.2.2021). Before the pandemic, the 
numbers were already impressive. According to the Commission’s final report on the e-commerce 
sector inquiry, “53% of the respondent retailers track the online prices of competitors, out of which 
67% use automatic software programmes for that purpose. Larger companies have a tendency to 
track online prices of competitors more than smaller ones. The majority of those retailers that use 
software to track prices subsequently adjust their own prices to those of their competitors (78%)”, 
cf. Brussels 10.5.2017 Commission Staff Working Document Accompanying the document, Final 
Report on the E-commerce Sector Inquiry, document SWD (2017) 154 final, COM (2017) 229 final, 
paragraph 149. 
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practice”, established in Article 101 /1 TFUE. They also renew the debate 
over the eventual negative effects of tacit coordination, promoted by algo-
ritms2, which are not captured by competition rules. In a ‘no man’s land’, 
as algorithm tacit coordination appears to be, competition authorities may 
need new powers and tools to address current competition concerns in 
digital markets. 

2.  National decisions and the CMA paper on algorithms, 
competition, and consumer harm

On 27 May 2020, the Netherlands Authority for Consumers and Markets 
(ACM) imposed fines on four major cigarette manufacturers for indirect 
exchange of information3. The market was concentrated, with no new 
entrants, and the companies “gained insight into each other’s pricing strat-
egies through their buyers (particularly wholesalers and retail chains)”4. 
The parties did not exchange information directly, but through buyers – 
wholesalers and retail chains – with whom they had an existing business 
relationship. On the one hand, buyers received sensitive information con-
cerning future prices of cigarettes and passed that information from to 
other manufacturers. On the other hand, manufacturers “knew or could 
have suspected that their own pricing information would end up with their 
competitors”5. The ACM has, indeed, established that the manufacturers 
waited for the information, asked for it, or even made an active effort to 
obtain the information 6. Four cigarettes manufacturers used that infor-
mation to fix the retail price of their own cigarettes pack. Sometimes”trial 
balloons’ with information were sent to wholesalers to see how competi-
tors would react. Uncertainty on that market about each other’s pricing 
strategies, thereby, disappeared and ACM fined the four manufacturers 
involved in the cartel7.

2 Algorithmic collusion is the “risk that algorithms may work as a facilitating factor for collusion 
and may enable new forms of co-ordination that were not observed or even possible before”, cf. 
OECD, Algorithms and Collusion: Competition Policy in the Digital Age, 2017, www.oecd.org/com-
petition/algorithms-collusion-competition-policy-in-the-digital-age.htm, 19.
3 Infringement decision of the Netherlands Authority for Consumers and Markets (ACM) of 27 
May 2020, Case ACM/19/035227, accessed February 5, 2021. https://www.acm.nl/sites/default/
files/documents/2020-09/summary-of-the-infringement-decision-of-acm-of-27-may-2020.pdf.
4 Cit. no. 3.
5 Cit. no. 8.
6 Cit. no. 10.
7 Cit. no. 22
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On 12 December 2020, the Portuguese Competition Authority (PCA) 
issued two decisions highlighting the special nature of hub-and-spoke 
arrangements and the difficulties regarding their proof8. For the first time, 
the PCA considered the arrangements as a hub-and-spoke agreement and 
imposed a halt to the practices and a total fine of circa €304 million euros 
on six large food retail chains, two beverage suppliers, a board member 
and a director for price fixing of the suppliers’ products, a practice which 
seriously harms consumers.

In the first case, the CPA’s investigation determined that the distributors, 
large food retail chains (Modelo Continente, Pingo Doce, Auchan and 
Intermarché), and the beverage supplier (Sociedade Central de Cervejas), 
the board member and a director concerted prices between 2008 and 2017. 
The practice aimed at the gradual rise in prices in the retail market . In 
the second decision, the practice, which lasted for more than 10 years 
(between 2007 and 2017), also intended to bring prices up gradually and 
it involved four large food retails chains, as well as Lidl and Cooplecnorte, 
which concerted prices through a hub: the spirits supplier Primedrinks. 
In these cases, explicitly mentioned by the PCA as “hub-and-spoke agree-
ments”, the authority concluded that the companies (the spokes) aligned 
sales prices, through their common supplier (the hub), thereby, restrict-
ing price competition between supermarkets (which represent “the most 
important part of the large retail distributions market” in Portugal) and 
depriving the majority of consumers of price differentiation, reducing the 
uncertainty in the market.

On 19 January 2021, in the UK, the Competition Market Authority pub-
lished a paper on the impact of algorithms on competition in digital mar-
kets and consumer welfare9 . It presented several theories of harms on how 
the misuse of algorithms may restrict competition – such as personalised 
pricing, algorithmic discrimination, and unfair ranking and design – and 
called for evidence from market participants, academics, and industry 

8 See http://www.concorrencia.pt/vEN/News_Events/Comunicados/Pages/PressRelease_202022.
aspx. (Accessed March 5, 2021). Earlier on 24 June 2020, the Portuguese Competition Authority 
(AdC) also issued a Statement of Objections for alleged Hub & Spoke practices against three 
large food retail groups, see http://concorrencia.pt/vEN/News_Events/Comunicados/Pages/
PressRelease_202009.aspx (accessed March 5, 2021). The case is still going on.
9 CMA Paper and Consultation on Impact of Algorithms on Competition and Consumer Welfare, 
Algortihms: How can they reduce competition and harm consumers. Accessed February 5, 2021 
https://www.gov.uk/government/publications/algorithms-how-they-can-reduce-competition-
and-harm-consumers. 
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experts, and requested specific examples of relevant industry practices 
that could give rise to competition concerns. The paper explained how 
the use of algorithms can cause direct harm to consumers (for instance 
algorithms may be used to personalize prices and manipulate consum-
ers’ choices) exclusionary practices (algorithms can exclude competitors, 
whether consciously or unwittingly; for example, a platform preferenc-
ing its own products, or manipulating ranking algorithms, or changing 
an algorithmic system in a gateway service, which without intention may 
harm business that rely on it), algorithmic tacit collusion and ineffective 
platform oversight. 

Concerning algorithmic collusion the paper identified three main com-
petition concerns: facilitate explicit collusion, create a hub-and-spoke 
arrangement and lead to autonomous tacit collusion (that is to say algo-
rithms learn to collude without contacts between the firms). This last 
hypothesis refers to the work of Ezrachi, Stucke and Calvano.

Ezrachi and Stucke tried to show10 that pricing algorithms can learn to 
collude without explicit communication and intention to restrict competi-
tion. Algorithmic tacit collusion will only appear in markets with certain 
characteristics, such as: concentrated markets, high entry barriers, buyers 
without buyer power, homogenous products, and deterrent mechanisms 
to punhish deviation. Firms in those markets will find that it is “possible 
and rational to weave the tacit collusion model into the algorithm” 11. In 
other words, algorithms may increase market transparency and frequency 
of interaction, structural characteristics of the market that are relevant 
for (tacit) collusion. In addition, algorithms may stimulate tacit collusion 
by providing companies with automated mechanisms to monitor prices, 
implement common policies or send market signals.12

Calvano explained, with simulation studies, that Q-learning (a foun-
dational reinforcement learning algorithm13) is able to learn collusive 

10 See Ariel Ezrachi and Maurice Stucke, “Artificial intelligence & collusion: When computers 
inhibit competition”, University of Illinois Law Review, (2017), 1776. 
11 OECD, Algorithmic Collusion: Problems and Counter-Measures – Note by A. Ezrachi & M. E. Stucke 
Roundtable on Algorithms and Collusion, 21-23 June 2017. https://www.oecd.org/officialdocuments/
publicdisplaydocumentpdf/?cote=DAF/COMP/WD%282017%2925&docLanguage=En, 6.
12 OECD, Algorithms and Collusion: Competition Policy in the Digital Age, 2017, www.oecd.org/
competition/algorithms-collusion-competition-policy-in-the-digital-age.htm, 51.
13 Timo Klein, “Autonomous algorithmic collusion: Q-Learning under sequential pricing”, 
Tinbergen Institute Discussion Paper, 2018-056/VII, (2020): 2.
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strategies that sustain supra-competitive prices without communicating 
with one another14.

Empirical evidence on algorithmic tacit collusion is, however, limited. 
The CMA paper mentioned an academic study on German retail petrol 
stations that adopted algorithmic pricing apparently leading to tacit collu-
sion15, but more research is needed.

The CMA paper also presented techniques that can be used to analyse 
algorithmic systems and emphasized the role of regulators: they need 
appropriate methods to audit the system and should help to set stand-
ards and facilitate better accountability of algorithmic systems, including 
guidelines, tools and principles16. In addition, they can use their powers to 
identify and remedy harms and decide on a case-by-case basis. The use of 
market study or market investigations by the CMA, before formal inves-
tigation, if competition concerns from business use of algorithms arise, 
is, therefore, a relevant tool in digital markets. Furthermore, an ex-ante 
regime overseen by the proposed Digital Markets Unit (DMU), which is 
expected to enter into force, in 2021, may apply. The DMU, is a unit within 
the CMA, with the aim to regulate certain aspects of the digital market. 
It has powers to investigate and suspend algorithms practices (from firms 
with ‘strategic market status’17) , and propose codes of conduct, which will 
be relevant to monitor digital markets. If the CMA has found a problem, 
it may impose remedies, such as ordering firms to disclose information 
about their algorithmic systems to consumers, requiring a firm to cooper-
ate with testing and inspections, imposing ongoing monitoring require-
ments, requiring firms to submit compliance reports, requiring firms to 
conduct and publish algorithmic risk assessments of prospective algorith-
mic systems and ordering firms to make certain changes to the design and 
operation of key algorithmic systems18.

14 Emilio Calvano et al., “Artificial intelligence, algorithmic pricing and collusion” (2019). 
SSRN: https://ssrn.com/abstract=3304991 or http://dx.doi.org/10.2139/ssrn.3304991.
15 Stephanie Assad et al., “Algorithmic pricing and competition: Empirical evidence from the 
German retail gasoline market”, CESifo Working Paper, No. 8521 (2020), apud 2021 CMA paper 
cit., 33.
16 Cit., 1-2.
17 This new concept seems to be related, according to Mike Walker, to “some sort of enduring 
market power over a strategic bottleneck asset”, cf. “Competition policy and digital platforms: Six 
uncontroversial propositions”, European Competition Journal 16, 1 (2020): 9. 
18 Cit., 48.
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To implement these measures the CMA has hired scientists and experts 
and developed collaboration with other regulators and competition 
authorities to share information and good practices. Nevertheless, the 
increasing complexity and opacity of algorithms, and the lack of empirical 
evidence, has led the CMA to conclude that the extent of competition con-
cerns is still unclear and more research is needed to assess and quantify 
harms.

3. Hub-and-spoke agreements: lessons from other jurisdictions
The origins of the concept “hub-and-spoke agreement”, discussed in the 
national decisions and mentioned in the CMA paper, can be found in the 
case-law of the United States (US) and of the United Kingdom (UK) . These 
jurisdictions have some experience in hub-and-spoke arrangements and 
national competition authorities from the European Union (EU) usually 
look at those precedents as useful examples.

In the US, the Supreme Court (SC) inferred price fixing (horizontal) 
conspiracy from vertical coordination, in several cases, since 1939. In 
Interstate Circuit19, concerning an arrangement between a monopolist 
movie exhibitor and several distributors to fix, namely, minimum prices 
admission, the SC held that “each distributor was advised that the oth-
ers were asked to participate; each knew that cooperation was essential to 
successful operation of the plan” and knowing it participated in the plan. 
In addition to the distributors’ uniform parallel behaviour, the SC con-
sidered circumstantial evidence (as a plus factor) the increasing of prices, 
which was a significant departure from the previous business practices of 
the industry, the absence of any convincing explanation, other than agreed 
concert of action, the fact that each of the distributors always knew that 
the proposals were under consideration by the others as well as the fact 
that uncertainty was reduced as each distributor was aware that “with-
out substantially unanimous action with respect to the restrictions for any 
given territory, there was risk of a substantial loss of the business and good 
will of the subsequent-run and independent exhibitors, but that, with it, 
there was the prospect of increased profits”20. 

With Toys “R” Us v. FTC (TRU) the concept of a hub-and-spoke con-
spiracy was explicitly used by the Federal Trade Commission (FTC) in 

19 Interstate Circuit v. United States, 306U.S.208 (1939). 
20 At 226-227.
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a competition context.21. TRU was the largest toy retailer in the US and 
negotiated vertical agreements with toy manufacturers, pressing them not 
to deal with warehouse club retailers. A retailer may demand a manufac-
turer to apply distributions restraints without an anticompetitive pur-
pose, for instance to avoid free riding22. In TRU, the free-riding argument 
was, however, unlikely, because as the FTC explained “the manufacturers 
compensated TRU directly for advertising toys, storing toys made early 
in the year, and stocking a broad line of each manufacturer’s toys under 
one roof”23. On the other hand, evidence showed that each manufacturer 
wanted to expand its sales to the new distributions channel. Accepting 
TRU’s demand was an important change in the manufacturers’ business 
plans and was contrary to their economic individual interest24. The FTC, 
therefore, considered it a hub-and-spoke conspiracy25. The Court con-
firmed that they only agreed to limit their sales to those warehouse clubs 
after TRU guaranteed that the other toy manufacturers would apply by the 
same policy26. 

In conclusion, in the US, the existence of a rim connecting the compet-
ing spokes must be proved, and can be inferred from vertical informa-
tion exchanges in the absence of legitimate business justification, similar 
actions adopted by competitors27 or a radical departure from past business 
practices. 

In the UK, indirect exchange of information was discussed in the cases 
Replica Kit and Hasbro28, which established the A-B-C-Test: sensitive mar-

21 The expression ‘hub and spoke’ was mentioned by the Supreme Court in Kotteakos v. United 
States, 328U.S.750 (1946), but it was not an antitrust case. It was only in the case Toys “R” Us, Inc., 
126 F.T.C. 415, 574-75 (1998), aff’d, TRU, 221 F.3d 928 that those concepts were used in an antitrust 
case .
22 See United States v. Gen. Motors Corp., 384 U.S. 127 (1966). 
23 At 933.
24 Toys “R” Us, 221 F.3d at 932. 
25 Case cit., at 574.
26 221 F.3d, at 932, 933, 935.
27 Recently in the eBook case (2d Cir. Court 2015), 791F.3d at 300, Apple’s ‘agreement’ with the 
publishers was condemned as a per se unlawful hub-and-spoke conspiracy. Spokes must be aware 
of one another and promote the same anticompetitive goal; the hub must know and participate in 
the arrangement.
28 Decision of the Office of Fair Trading, No. CA98/06/2003, Price-Fixing of Replica Football Kit, 
1 August 2003 (Case CP/0480–01) and Decision of the Office of Fair Trading No. CA98/8/2003, 
Agreements between Hasbro U.K. Ltd, Argos Ltd and Littlewoods Ltd fixing the price of Hasbro 
toys and games, 21 November 2003, (Case CP/0480-01); available at http://www.oft.gov.uk/
OFTwork/cartels-and-com-petition/ca98/decisions (accessed 5.3.2021) .
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ket information is passed between two competitors, A and C, via a com-
mon contractual partner (B) acting at a different level of the production 
or distribution chain. The Office of Fair Trading held that this represented 
an overall agreement or concerted practice between the retailers and the 
manufacturer29. The UK Competition Appeal Tribunal (CAT) upheld 
the OFT decision and held that there is an infringement of competition 
rules “if one retailer A privately discloses to a supplier B its future pric-
ing intentions in circumstances where it is reasonably foreseeable that B 
might make use of that information to influence market conditions, and B 
then passes that pricing information on to a competing retailer C, then (...) 
A, B and C are all to be regarded on those facts as parties to a concerted 
practice having as its object or effect the prevention, restriction or distor-
tion of competition”30. The Court of Appeal, however, adopted a narrower 
concept of “consensus”, suggesting that “actual” knowledge of the role of 
the supplier was necessary, and decided that there is an infringement “if 
(i) retailer A discloses to supplier B its future pricing intentions in cir-
cumstances where A may be taken to intend that B will make use of that 
information to influence market conditions by passing that information 
to other retailers (of whom C is or may be one), (ii) B does, in fact, pass 
that information to C in circumstances where C may be taken to know the 
circumstances in which the information was disclosed by A to B and (iii) 
C does, in fact, use the information in determining its own future pricing 
intentions” 31. 

Several problems were left unsolved by the case-law. One that causes 
great uncertainty is that the state of mind of the firms seems irrelevant and 
increases the difficulty to prove the common intention. As Odudu cleary 
explains: “it does not seem to matter whether B is acting in or against its 
own interest, or whether the information is disclosed by B to C in breach 
of an express or implied confidentiality agreement with A. Nor does it 
seem to matter if C relies on the information, not to avoid competition, 
but to compete more vigorously and increase its own market share to the 

29 Umbro manufactured authentic replicas of shirts, shorts and socks for English football clubs 
(replica kits) and provided recommended retail prices (RPP). JJB, one of the major sports retailers, 
complained that Sports Soccer was pricing below RPP and Umbro entered into bilateral commu-
nications with all retailers, to price at or above RRP, and confirmed the reactions of the retailers.
30 Cases 1022/1/1/03 JJB Sports PLC v Office of Fair Trading; Allsports Limited v Office of Fair 
Trading [2004] CAT 17, para. 659. 
31 Case No. 2005/1071, 1074 and 1623, cit., para. 141.
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detriment of A”32. In these situations it is still unclear what measures apply 
to B, if A does not intend to disclose the information or C does not use it. 
Odudu, therefore, proposes that the second phase of indirect information 
exchange should be considered first33.

The Portuguese decisions benefit from the experience of the US and UK 
case-law and confirm that hub-and-spoke arrangements are a special kind 
of cartels that are not coordinated through direct communication or infor-
mation exchange between horizontal competitors (the spokes) but through 
indirect communication, that is to say information exchange related to 
prices, supply intentions or business strategies, by vertically related inter-
mediaries (the hub), usually a common supplier or retailer34. It is the 
hub that facilitates or enforces anticompetitive practices (suppliers may 
fix supracompetitive prices and retailers may avoid price war), reducing 
the uncertainty about the action of competitors. Information exchanges 
between spoke A and hub B, and between hub B and spoke C, are therefore 
necessary. The difficulty in proving the purpose and awareness of the firms 
involved in this type of arrangements, and the anticompetitive aim linking 
all the communications made, explain that the AdC had to disclose several 
pieces of the e-mails exchanged between the firms, which revealed that 
the intent of the contacts between the firms was to increase prices. On the 
other hand, the fines applied in the Portuguese decisions – €304 million 
– show that this kind of arrangements may have the same anticompetitive 
effects as as hard-core price fixing cartel, and may therefore be punished 
in the same way.

32 Okeoghene Odudu, “Indirect information exchange: The constituent elements of hub and spoke 
collusion”, European Competition Journal 7, no. 2 (2011): 212.
33 Op. cit., 241.
34 See https://one.oecd.org/document/DAF/COMP/M(2019)2/ANN4/FINAL/en/pdf, 2 (Accessed 
January 1,2021). As competitors don’t communicate directly, hub-and-spoke arrangements are dif-
ferent from traditional (horizontal) cartels. As already pointed out, in order for the hub-and-spoke 
theory of harm to apply, the retailers must have market power and use that power to reach horizon-
tal collusion, see Roberto Amore, “Three (or more) is a magic number: hub & spoke collusion as a 
way to reduce downstream competition”, European Competition Journal 12, no. 1 (2016): 42.
Guidelines on Vertical Restraints [2010] OJ C130/1, para. 211.
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4. The EU experience
In the EU, hub-and spoke arrangements may be punished as concerted 
practices under article 101 TFEU. Early concerns about sensitive market 
information exchange – for instance, future pricing or advertising plans – 
were expressed by the European Commission in the Vertical and Horizontal 
Guidelines. In the Vertical Guidelines the Commission notes that “agree-
ments may facilitate collusion between distributors when the same supplier 
serves as a category captain for all or most of the competing distributors 
on a market and provides these distributors with a common point of ref-
erence for their marketing decisions”35. In addition, in the Guidelines on 
Horizontal Co-operation36, the European Commission explains that the 
exchange of information“indirectly through a common agency (for exam-
ple, a trade association) or a third party such as a market research organisa-
tion or through the companies’ suppliers or retailers” may infringe compe-
tition law. The Guidelines do not refer what types of tools should be applied 
to these practices. They only mention some antitrust concerns.

The European Commission has also adopted some commitment deci-
sions concerning information exchange through a third party. For instance, 
on 1 December 2011, the Commission opened proceedings against Apple 
and five publishers for switching the sale of e-books from a wholesale 
model to agency contracts, which included a price Most Favoured Nation 
clause. Apple was the common e-book distributor, enabling (in addition to 
direct contacts) also indirect contacts between the publishers, apparently, 
with the aim of restricting competition (raising retail prices of e-books 
or preventing the emergence of lower prices). The Commission’s prelimi-
nary view was that these practices amounted to a concerted practice and it 
focused on direct contacts between the publishers37. 

The Court, on the other hand, has never, explicitly, applied the concept 
of hub-and-spoke agreement, using the category of concerted practice 
instead, a well-known concept in the case law. In ICI/Commission38, the 
Court held that concerted practice is a “form of coordination between 

35 Guidelines on Vertical Restraints [2010] OJ C130/1, para. 211.
36 Guidelines on the Applicability of Article 101 of the Treaty on the Functioning of the European 
Union to Horizontal Co-operation Agreements [2011] OJ C11/1, para. 55.
37 Commission Decision of 25 July 2013 relating to a proceeding under Article 101 of the Treaty on 
the Functioning of the European Union and Article 53 of the EEA Agreement (Case COMP/39.847/
E-BOOKS) 2013/C 378/14.
38 Judgement of the Court, 14 July 1972, Imperial Chemical Industries Ltd. v Commission of the 
European Communities, Case 48/69.
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undertakings which without having reached the stage where an agreement 
properly so-called has been concluded, knowingly substitutes practical 
cooperation between them for the risks of competition” and that although 
“parallel behaviour” is not by itself be identified with a concerted practice, 
it may amount to strong evidence of such a practice if it leads to conditions 
of competition which do not correspond to the “normal conditions of the 
market”39.

In Suiker Unie the Court explained that “each economic operator must 
determine independently the policy which it intends to adopt on the com-
mon market” and has “the right to adapt themselves intelligently to the 
existing and anticipated conduct of their competitors”40. However, com-
petition rules “strictly preclude any direct or indirect contact between 
such operators”, because those contacts can influence the conduct on the 
market41. Furthermore, there is a “presumption that the undertakings par-
ticipating in concerting arrangements and remaining active on the market 
take account of the information exchanged with their competitors when 
determining their conduct on that market, particularly when they concert 
together on a regular basis over a long period”42. 

Hub-and-spoke arrangements were not, however, mentioned positively 
in the European case-law, although several recent judgments address 
indirect exchange of information via a third party. AC-Treuhand43, VM 
Remonts and Eturas illustrate the difficulties of proof of this new phenom-
enon44. Whether EU case-law on information exchange is suited to hub-
and-spoke arrangements is still unclear45.

39 Case ICI/Commission, cit., paras. 64, 66.
40 Joined Cases 40-48, 50, 54-56, 111, 113, 114-73 Coöperatieve Vereniging “Suiker Unie” Ua v 
Commission [1975] ECR 1663, paras. 173-174.
41 Cit., para. 174.
42 See T Mobile, Case C-8/08, 4 June 2009, para. 21, Commission v Anic Partecipazioni [1999] ECR 
I4125 and Case C199/92 P Hüls v Commission [1999] ECR I4287. In other words, public unilateral 
announcement (namely through newspapers) of strategic information (for instance, future prices 
or future volumes), with the aim of informing costumers, may be legitimate practices. If it leads to 
concerted practices, however, it will be punished.
43 Case C-194/14, AC-Treuhand AG v European Commission, EU:C:2015:717, para. 36. 
44 Case C-194/14, AC-Treuhand AG v European Commission, EU:C:2015:717 and also Yen libor 
derivates case, Commission Press Release IP/15/4104 (4 February 2015), Case  C-542/14, SIA 
‘VM Remonts’ (formerly SIA ‘DIV un KO,  and   Case C-74/14, Eturas UAB and Others v Lietuvos 
Respublikos konkirencijos taryva (Eturas), ECLI:EU:C:2016:42.
45 Considering that it is doubtful whether the case-law concerning horizontal agreements can be 
applied to the “vertical sphere”, see Odudu, cit., 211. 
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In the AC-Treuhand case, a Swiss consultancy company was found to 
have organized a cartel by collecting and sharing market data, and by pro-
viding locations where the cartel members could meet as well as booking 
hotel rooms and reimbursing their representatives’ travel costs. It was not 
considered a hub-and-spoke agreement as the hub was not active in the 
relevant cartelized market or related markets. Yet, the Court held that those 
who organize or facilitate a cartel are infringing competition law and can 
be sanctioned for horizontal coordination even if they do not operate on the 
affected market; it is enough to prove that it “was aware of the downstream 
coordination, or at least that it could have reasonably foreseen the possi-
bility, and that it contributed to the realisation of the conduct through its 
actions”46. Those requirements were satisfied in the case, since the consul-
tancy firm, with full knowledge, provided administrative services with the 
purpose of implementing a cartel among producers active on a market that 
is separate from that on which the undertaking itself operates.

The VMRemont case concerned bid rigging via an independent consult-
ant, who used the tender received from one firm as a point of reference 
when preparing the tenders of the other two tenderers. The Court held that 
an undertaking may be held liable for a concerted practice on account of 
the acts of an independent service provider if the undertaking was aware 
of the anti-competitive aims pursued by its competitors and the service 
provider and intended to contribute to them47. The Court also clarified that 
an undertaking is not liable if the service provider has, without informing 
the undertaking using its services, made use of the undertaking’s com-
mercially sensitive information in an anticompetitive manner, for instance 
used the information to complete competitor’s tenders48. However, if the 
provider was acting under the direction of the undertaking, had consented 
or could reasonably have foreseen that it would share the information49, 
competition rules apply.

Finally, in Eturas50, the administrator of an online travel booking sys-
tem, from Lithuania, sent the maximum discounts available, amongst 
competing travel agents, via a personal electronic mailbox, The Court held 
that a silent and passive attitude may render the company liable, if it is 

46 Paras. 23, 24.
47 Para. 30.
48 Para. 30.
49 Paras. 31, 33.
50 Cf. C-74/14, cit.
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established on the basis of “objective and consistent indicia” that it tacitly 
assented to an anticompetitive action51, unless the participants proved that 
they did not receive the message, did not open it or acted independently 
(for instance, adducing evidence of the application of a discount exceeding 
the cap). In other words, the companies should have publicly distanced 
themselves from that practice, reported it to the administrative authorities 
or by showing different behaviour52. 

The Netherlands decision stayed aligned with the European case law ter-
minology on concerted practices and did not convoke the concept of hub-
and-spoke agreement. It was the first time that the ACM punished a cartel 
involving indirect exchange of information. However, in this decision the 
hubs – wholesalers and retailers – were not punished, as there was insuf-
ficient evidence that they were trying to restrict competition. Concerning 
the exchange of information, the ACM followed the European solutions 
and explained that businesses should not receive information about 
future retail prices from their buyers or competitors and should inform 
the sender “that they do not want to receive that information”53. In other 
words, sending and receiving information and remaining active in the 
market are evidence of a concerted practice. Manufacturers should have 
acted independently and distanced themselves from that practice, other-
wise they are encouraging the infringement and hindering its discovery.

With the 2021 CMA paper, the discussion on indirect horizontal coor-
dination was extended to practices involving algorithms54. In the digital 
economy55, algorithms may have procompetitive effects56, and benefit 

51 Para. 48.
52 Paras. 48, 51.
53 Decision cit., loc. cit.
54 See also OECD, Executive Summary of the Roundtable on Algorithms and Collusion, 2017. https://
one.oecd.org/document/DAF/COMP/M(2017)1/ANN3/FINAL/en/pdf, 2, defines algorithms as 
“exact sequential sets of commands that are performed over a designed input to generate an output 
in a clearly defined format. Algorithms can be represented in plain language, diagrams, computer 
codes and other languages”.
55 The digital-economy is an “umbrella term used to describe markets that focus on digital tech-
nologies”, cf. OECD, Hearings: The Digital Economy (Paris, DAF/COMP(2012)22). http://www.
oecd.org/daf/competition/The-Digital-Economy-2012.pdf, 5. See also Sofia Oliveira Pais, “Big 
data, and big databases between privacy and competition”, in Legal Challenges of Big Data, ed. Joe 
Cannataci, Valeria Falce and Oreste Pollicino (Edward Elgar Publishing, 2020), 15-45.
56 Ezriachi and Stucke, “Artificial intelligence & collusion: When computers inhibit competi-
tion”, 1786; The Autorité de la Concurrence and Bundeskartellamt report on “Algorithms and 
Competition”, 1-2, 7.
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firms and consumers, with “new, better and more tailored products and 
services”57 and enhance consumers’ choice58. Yet, they may also facilitate 
collusion in the hub-and-spoke scenario and lead to tacit coordination59, 
namely in oligopolistic markets. Algorithms may, therefore, increase mar-
ket transparency, reduce market uncertainty and facilitate collusion60. 
Although the CMA paper presents several theories of harms caused by 
algorithms, we will only focus on the algorithmic tacit collusion.

5. Tacit coordination: The classic debate
Tacit coordination (also mentioned as tacit collusion)61 with anticompeti-
tive effects is a land (still) unoccupied by competition law. Tacit coordina-
tion has been defined as a market conduct that enables firms to obtain 
supra-normal profits62. Any deviation from the collusive conduct will lead 
to retaliation, which must be likely and sufficient to be effective (and can 
be simply the restoration of competition). Tacit coordination will depend 

57 See, OCDE, Algorithms and collusion: Competition policy in the digital age, 2017. https://www.
oecd.org/competition/algorithms-collusion-competition-policy-in-the-digital-age.htm, 33. See 
also Communication from the Commission – Guidelines on the applicability of Article 101 of the 
Treaty on the Functioning of the European Union to horizontal co-operation agreements, Text 
with EEA relevance OJ C 11, 14.1.2011, 1-72, paras. 57 and 58, explaining that exchange of informa-
tion, a common feature in many competitive markets, may promote internal efficiency (e.g. save 
costs, quicker delivery) and benefit consumers (e.g. reduce search costs and improve choices). It 
may also restrict competition, depending on the characteristics of the market (such as concentra-
tion, transparency, stability, symmetry, complexity, etc.).
58 With more information, consumers may compare products and prices. On this topic, cf. Patrick 
Andreoli-Versbach, and Jens-Uwe Franck, “Actions speak louder than words: Econometric evi-
dence to target tacit collusion in oligopolistic markets”, Munich Discussion Paper 8 (2013).
59 Autoridade da Concorrência, Digital Ecosystems, Big Data and Algorithms – Issues Paper, http://
www.concorrencia.pt/vPT/Estudos_e_Publicacoes/Estudos_Economicos/Outros/Documents/
Digital%20Ecosystems,%20Big%20Data%20and%20Algorithms%20-%20Issues%20Paper.pdf,  5; 
The Autorité de la Concurrence and Bundeskartellamt report on Algorithms and Competition 
https://www.autoritedelaconcurrence.fr/sites/default/files/algorithms-and-competition.pdf, iden-
tified several situations where algorithms facilitate cartels.
60 OECD, Executive Summary of the Roundtable on Algorithms and Collusion, 2017, 3. In the past, 
tacit collusion would be more likely in markets with few firms. Nowadays, with the increasing use 
of algorithms, tacit collusion will be more frequent in a wide range of markets.
61 As Wish and Bailey already explained – Competition Law (Oxford: Oxford University Press, 
2018), 573 – the expression “tacit coodination” would be preferable “since it at least eliminates the 
pejorative word ‘collusion’”.
62 Marc Ivaldi et al., “The economics of tacit collusion – Final Report for DG Competition”, 2003, 
accessed March 3, 2021; https://ec.europa.eu/competition/mergers/studies_reports/the_econom-
ics_of_tacit_collusion_en.pdf, 4-5. See also Jean Tirole, The Theory of Industrial Organization 
(MIT Press, 1988), 240.
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on the characteristics of the market. Economic literature has already 
explained that concentration of markets, barriers to entry and market 
(price) transparency, buyer power and product homogeneity (character-
istics of oligopolistic markets) may lead to tacit coordination. In other 
words, not all (oligopolistic) markets lead to tacit collusion, but , under 
certain conditions, oligopolists can act inefficiently63. 

Although economic literature argues that tacit coordination may pro-
duce the same anticompetitive effects as explicit collusion, the legal 
solutions are different. While explicit collusion may be prohibited as 
an agreement or concerted practice, tacit coordination without explicit 
communication between the firms, is not punished in competition law. 
It may be considered a legitimate response to the market, and is treated 
differently from exchange of information between competitors or uni-
lateral announcements about future price or output decisions. As Heike 
Schweitzer clearly puts it, tacit collusion is a “well known gap of compe-
tition law”64. Traditional competition tools seem unable to detect these 
practices, the asymmetry of information regarding the use of algorithms 
to facilitate collusion is relevant (that is to say, the lack of information of 
the competition authorities in this domain is clear), and the difficulties to 
find the right remedies and apply them rapidly is significant. New tools are 
needed to address those competition concerns65.

The debate whether to apply, or not, competition rules to tacit coordina-
tion is an old one.

In 1962, Donald Turner explained that the “most troublesome case” of 
tacit collusion was “oligopoly pricing” that is to say “the consciously paral-
lel decisions of a few dominant sellers in an industry to maintain the same 
high noncompetitive price”66. In these types of markets, firms can monitor 
the current price of their competitors and adjust their conduct (with higher 

63 As Richard Wish and David Bailey explained, the problem of oligopoly is not the fact that few 
firms supply all the services or goods in the market, but because of the characteristics of the market 
oligopolists can adopt parallel conducts and exercise their market power applying supercomptitive 
prices to the detriment of consumers, cf. Competition Law, 570-571. 
64 Heike Schweitzer, “The new competition tool: its institutional set-up and procedural design”, 
Expert Report, https://ec.europa.eu/competition/consultations/2020_new_comp_tool/
kd0420574enn.pdf, 5.
65 Schweitzer, “The new competition tool...”, 5. The new competition tool was one of the solutions 
suggested that could address those concerns as it focused not on the conducts (like Articles 101 and 
102) but on the features of the market that tend to produce anticompetitive effects.
66 Donald F. Turner, “The definition of agreement under the Sherman Act: Conscious parallelism 
and refusals to deal”, Harvard Law Review 75, 4 (1962): 656.
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prices and/or lower quality of the products and less investment)67. Donald 
Turner considered that oligopolies led to tacit collusion because of the con-
centrated market structure and oligopolists should not be held unlawful 
conspirators under the Sherman Act; there was no agreement and firms 
should be allowed to adapt intelligently their behaviour to the rival’s strat-
egy 68. To punish oligopolistic interdependence would entail “irrational 
behaviour” from the firms in order to avoid sanctions69. In other words, 
mere interdependence of basic price decisions is not conspiracy and the 
evidence must point to “actual agreement, prior understanding, or at least 
prior communication of, say, the price”70.

Posner71, on the other hand, argued that collusion, either express or tacit, 
could be attacked under Section 1 of Sherman Act. Tacit collusion was 
“voluntary behaviour” with the purpose of charging monopoly prices72. In 
other words, tacit collusion could be facilitated by the structure of the mar-
ket, but required proof of voluntary behaviour. Posner pointed out several 
types of evidence to demonstrate collusion: a) the existence of a pattern of 
systematic price discrimination; b) lower frequency and smaller changes 
in prices; c) abnormal profits and price leadership d) defendants with fixed 
market shares for a substantial period of time; e) defendants filing identical 
sealed bids on nonstandard items f) refusal to offer discounts in the face 
of substantial excess capacity; g) the announcement of price increases far 
in advance, without legitimate business justification; h) and public state-
ments as to what a seller considers the right price for the industry to main-
tain 73. In extreme situations, dissolution, addressed to market structure, 
would be the appropriate remedy74. 

67 A solution would be to reduce the possibility ot exchange information or divestiture obligations, 
see Prof. Massimo Motta and Prof. Martin Peitz, “Intervention triggers and underlying theories 
of harm: Expert advice for the impact assessment of a new competition tool”, accessed March 
5, 2021, https://op.europa.eu/en/publication-detail/-/publication/0165f92c-14dd-11eb-b57e-
01aa75ed71a1/language-en, 36.
68 Cit., 671.
69 Cit., 669.
70 Cit., 672.
71 Richard A. Posner, “Oligopoly and the antitrust laws: A suggested approach”, Stanford Law 
Review 21, (1968): 1562-1606.
72 Cit., 1575, 1576. 
73 Cit., 1578-1582.
74 Cit., 1591.
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Presently, this discussion has moved to the context of digital econ-
omy75. Due to the widespread use of algorithms, tacit coordination may 
increase and other regulatory tools are needed. What is the best regulatory 
approach, however, is still open to debate76.

6. Tacit coordination in digital markets
Algorithms may increase high price transparency and the frequency of 
interaction between firms and, in markets with specific characteristics, 
lead to higher prices and consumer harm. 

Some argue that this should not be a competition concern. The existent 
legal solution, excluding the punishement of these conducts, is the most 
adequate, considering the insufficient empirical studies on this topic and 
the difficulties of proof involved. In other words, algorithmic collusion 
is “currently much more difficult to achieve than often assumed in the 
legal literature” and should not be considered an important competition 
concern77.

Others, though, argue that competition concerns arising from tacit 
coordination are relevant and should be addressed78 . Competition author-
ities should focus more on the economic incentives that lead do coordi-
nation and on the anticompetitive effects of tacit collusion79, either using 
the existent tools or changing the competition concepts. It has been sug-
gested that it is “time to rethink our laws”, no longer suitable for economic 
realities, and focus on “reducing harms to social welfare rather than on 

75 Digital economy “incorporates all economic activity reliant on, or significantly enhanced by 
the use of digital inputs, including digital technologies, digital infrastructure, digital services 
and data”, cf. OECD, A roadmap toward a common framework for measuring the digital economy. 
Report for the G20 Digital Economy Task Force, http://www.oecd.org/sti/roadmap-toward-a-com-
mon-framework-for-measuring-the-digital-economy.pdf, 5. Digital economy includes, therefore, 
producers and consumers, and the governments using those digital inputs.
76 As Mike Walker already explained, in the context of digital platforms, “some form of regula-
tion will be imposed”, and keeping the markets open should be the focus of public authorities: 
cf. “Competition policy and digital platforms: six uncontroversial propositions”, European 
Competition Journal 16, no. 1 (2020): 10. 
77 Ulrich Schwalbe, “Algorithms, machine learning, and collusion”, Journal of Competition Law 
and Economics 14, 4 (2018): 568.
78 Cf. Ariel Ezrachi and Maurice E. Stucke, “Sustainable and unchallenged algorithmic tacit col-
lusion”, Northwestern Journal of Technology and Intellectual Property, 17, 2 (2020): 217-260. They 
identified several scenarios where, under certain market conditions, “the self-learning algorithms 
may independently arrive at tacit collusion, without the knowledge or intent of their human pro-
grammers”, p. 220. Arguing the contrary see Ulrich Schwalbe, cit., 568, 600.
79 Roberto Amore, op. cit., loc. cit.
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what constitutes an agreement”, prohibiting any conduct with “potential 
anticompetitive tendencies”80. Modifying the formal narrow concept of 
agreement, in order to include conducts without the proof of “meeting of 
minds”81, seems, however, unlikely to occur in the near future, without 
further evidence of the anticompetitive effects of tacit coordination 82.

In the current legal context, European antitrust authorities have been 
monitoring tacit coordination through the concept of “joint dominance”; 
first under Article 102 TFEU’83 and then using the EU Merger Regulation84, 
considered a more adequate instrument. Ex ante merger regulation would 
go to the origin of the problem, preventing certain characteristics of the 
markets tending to tacit coordination. In fact, many structural character-
istics of the market can affect the sustainability of collusion, such as the 
number of competitors, product homogeneity, stable technologies, entry 
barriers, market transparency and frequent interaction between the firms. 
The EU Merger Regulation establishes an ex ante control, allowing the 
blocking of mergers that increase the risk of coordination85. 

Other solutions to prevent the harms of oligopolies were proposed, 
namely in the US, although, they have never came into force. In 1967, the 
Neal Report of the White House task force on antitrust policy proposed 

80 Michal Gal, “Algorithms as illegal agreements”, Berkeley Technology Law Journal 34, (2019): 117.
81 Expression used in Am. Tobacco Co. v. United States, 328 U.S. 781, at 809-810 (1946), which 
defined antitrust conspiracy as “a unity of purpose or a common design and understanding, or a 
meeting of minds in an unlawful arrangement”.
82 In addition, as Kaplow already mentioned, “there is ordinarily a two or three decade lag between 
the development of ideas in economics and their impact on the formulation of competition pol-
icy”. See Louis Kaplow, “On the meaning of horizontal agreements in competition law”, Harvard 
Law and Economics Discussion Paper 691, 05 (2011): 115. A possible solution would be to address 
algorithmic tacit collusion, under Section 5 of the FTC Act, which gives the US Federal Trade 
Commission (FTC) the power to prohibit “unfair methods of competition”, Capobianco, OCDE, 
Algorithms and Collusion: Competition Policy in the Digital Age 2017, cit., 38.
83 The General Court explained the concept of ‘collective dominance’ in the judgment of 10 
March 1992, Joined Cases T-68/89, T-77/89 and T-78/89 Società Italiana Vetro SpA and Others 
v Commission of the European Communities (Italian Flat Glass), paragraph 358, but it was only 
with Compagnie Maritime Belge Transports v. Commission, judgement of 16 march 2000, Cases 
C- 395/96 P, paras. 43-45 and Gencor v. Commission, of 25 march 1999, Case T-102/96, paras. 125, 
156, 274-275, (under the EU Merger Regulation) that the concept matured.
84 Council Regulation (EC) No. 139/2004 of 20 January 2004 on the control of concentrations 
between undertakings (the EC Merger Regulation), OJ L 24, 29.1.2004, 1-22.
85 Divestitures under the EU Merger Regulation could increase the number of competitors in the 
market, difficulting tacit collusion. Beneke and Mackenrodt mention the case of airlines: “the 
assets that could be divested are slots at the airports that could be sold to airlines not operating the 
route in question”, cf. op. cit., 17-18.
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several antitrust reforms. It gave the attorney general powers to investigate 
oligopolies and order divestitures and provided guidance on how to reduce 
concentration, guaranteeing that the market shares of each oligopoly firm 
in that oligopoly industry did not exceed 12%86. More recently, Senator 
Elizabeth Warren proposed the breakup of big technology companies, such 
as Amazon, Google or Facebook87. She argued that they should be regulated 
heavily (for instance, companies that provide an online marketplace should 
not be allowed to own the marketplace and participate on it). Warren fol-
lowed the approach of the New Brandeis School88, benefiting from the work 
of Lina Khan. This author revived the structure-based view of competition, 
which draws attention to the need to monitor concentrated markets as 
they promote anticompetitive conducts (like price fixing, market division 
and tacit collusion). Khan studied the Amazon case and argued that anti-
trust tools are inadequate for big technology firms. Competition agencies 
should not focus on consumer welfare (meaning short-term price effects), 
but rather follow an approach “oriented around preserving a competitive 
process and market structure”89 , much in line with the EU competition law 
approach. Antitrust laws should not, therefore, “betray” its legislative his-
tory and continue to promote several political economic goals90.

Although, those proposals have not been applied, they draw attention 
to the fact that regulation of those markets was necessary. The difficul-
ties to detect and prove competition harm, the possible negative effects on 
innovation arising from blocking mergers, and the enforcement costs of 
remedies in the digital markets led the literature and competition authori-
ties91 to point out other measures, namely regulatory measures, targeting 

86 Cf. https://www.govinfo.gov/content/pkg/GPO-CRECB-1969-pt11/pdf/GPO-CRECB-
1969-pt11-1-1.pdf, 13897.
87 Senator Elizabeth Warren, “Reigniting competition in the american economy”, Keynote 
Remarks at New America’s Open Markets Program Event June 29, 2016, https://www.warren.sen-
ate.gov/files/documents/2016-6-29_Warren_Antitrust_Speech.pdf, https://medium.com/@team-
warren/heres-how-we-can-break-up-big-tech-9ad9e0da324c.
88 It breaks with the paradigm of Chicago Law School and like justice Brandeis is concerned with 
the negative effects of concentration. See Mark Glick, “American gothic: How Chicago economics 
distorts “consumer welfare”, Institute for New Economic Thinking Working Paper, 99 (2019): 1-35.
89 Lina M. Khan, “Amazon’s antitrust paradox”, Yale Law Journal 126 (2017): 803.
90 P. 737.
91 Jason Furman, “Unlocking digital competition, Report of the Digital Competition Expert Panel”, 
March 2019, accessed February 5, 2021. https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/785547/unlocking_digital_competition_fur-
man_review_web.pdf, and Jacques Crémer, Yves-Alexandre de Montjoye and Heike Schweitzer, 
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the structural conditions of the markets that promote collusion92. Besides 
autoregulation such as the adoption of codes of conduct by the firms93 and 
the promotion of voluntary changes of the conducts of the consumers in 
the markets (for instance the threat to switch to another competitor)94, 
governmental ex ante measures (such as regulations, financial incentives 
or information measures) seem an adequate alternative to address compe-
tition concerns95.

In order to reduce the asymmetry of information, it has also been sug-
gested that regulators should conduct sector inquires or market inves-
tigation96. Particularly relevant in this context is the experience of the 
UK’s Competition Market Authority (CMA). Under section 131(1) of the 
Enterprise Act 2002 (amended by the ERRA13), the CMA may launch a 
market investigation (eventually preceded by a market study) if it has rea-
sonable grounds for suspecting that any feature of a certain market for 
goods or services “prevents, restricts or distorts competition in connection 
with the supply or acquisition of goods or services in the UK or a part of 
the UK”. This tool allows the CMA to analyse markets that raise anticom-
petitive concerns that are not covered by antitrust rules (investigation may 
cover industry practices, consumers behaviour, government behaviour or 
legislation) and to adopt policy recommendations or impose behavioural 
or structural remedies. 

The European Commission (EC) has also proposed specific solutions to 
regulate digital markets, namely in situations involving the use of algo-
rithms in oligopolistic markets that lead to tacit collusion. The EC can 
conduct sector inquires under articles 101 and 102 TFEU, if it considers 
that certain sectors are not working as they should (and can later decide 
whether to investigate specific conducts of certain firms), but these powers 

“Competition policy for a digital era” (2019), accessed February 5, 2021, https://ec.europa.eu/com-
petition/publications/reports/kd0419345enn.pdf.
92 Joseph E. Harrington, Jr. et al., “How do hub-and-spoke cartels operate? Lessons from nine case 
studies”, 24 August 2018, 3.
93 In the UK, for instance, the government set up the Digital Markets Unit (within the CMA) to 
enforce a new code to govern the behaviour of platforms that dominate the market, such as Google 
and Facebook. This code aims to protect consumers (giving them more control over their data and 
more choices) and small businesses (that want to use online platforms). See 2021 CMA Paper, cit.
94 Saurwein et al. explain that consumers can leave the platform and certain algorithmic services 
do not collect user data (for instance search engine DuckDuckGo), cf. Florian Saurwein, Natascha 
Just and Michael Latzer, “Governance of algorithms: Options and limitations”, Info 17, 6 (2015): 39.
95 Saurwein, et al., op. cit., 40-41.
96 Wish and Bailey, op. cit., 571.
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are not enough to address structural competition concerns97. A new com-
petition tool (NCT), apparently applied to all the markets, was, therefore, 
proposed and opened for consultation in 202098. Similarly to solutions 
already established in the UK, the EC could initiate an investigation in 
the absence of finding a competition infringement. At the same time the 
EC launched a public consultation on the Digital Services Act aiming to 
introduce severe liability rules for e-commerce and ex ante regulation of 
large online platforms acting as gatekeepers. The potential overlap of these 
instruments was criticized and by the end of 2020 the EC approved two 
proposals: the Digital Services Act99 and the Digital Markets Act100, which 
aim to o create a safer digital space, protecting the fundamental rights of 
all users, and to establish a level playing field to encourage innovation and 
competitiveness.

Other regulatory measures to undermine algorithm tacit collusion were 
also suggested in the literature namely: rules that encourage firms to design 
algorithms that avoids anticompetitive models 101 followed eventually by 
auditing mechanisms102; and rules that makes coordination unstable, such 
as an “algorithmic tacit collusion incubator” (that is to say an incubator 

97 Article 17 of Council Regulation (EC) No. 1/2003 of 16 December 2002 on the implementation 
of the rules on competition laid down in Articles 81 and 82 of the Treaty, OJ L 1, 4.1.2003, p. 1-25. 
98 See the expert report prepared by Prof. Heike Schweitzer: https://ec.europa.eu/competition/con-
sultations/2020_new_comp_tool/kd0420574enn.pdf.
99 Proposal for a Regulation of the European Parliament and of the Council on a Single Market 
for Digital Services (Digital Services Act) and amending Directive 2000/31/EC (Text with EEA 
relevance) {SEC(2020) 432 final} – {SWD(2020) 348 final} – {SWD(2020) 349 final}, Brussels 
15.12.2020, COM (2020) 825 final. It includes new obligations (v.g. codes of conduct, transpar-
ency report, cooperation with national authorities, data sharing with researchers and authorities, 
obligations for very large platforms to prevent the misuse of their systems by “taking risk-based 
action and by independent audits of their risk management systems”, among other measures) to 
the online intermediary services (intermediary services, hosting services and online platforms).
100 The Digital Markets Act (DMA) establishes objective criteria for qualifying a large online plat-
form as a “gatekeeper”; the platform can continue to innovate and offer new services, but will not 
be allowed to use unfair practices towards the business users and customers that depend on it. 
A list of do’s/don’ts for gatekeeping platforms was also included.
Proposal for a Regulation of the European Parliament and of the Council on contestable and fair 
markets in the digital sector (Digital Markets Act) COM/2020/842 final, Brussels, 15.12.2020.
101 Francisco Beneke and Mark-Oliver Mackenrodt, “Remedies for algorithmic tacit collusion”, 
Journal of Antitrust Enforcement (2020): 16. Fines reduce the profits of firms and may be, there-
fore, an effective remedy. On the other hand, they don’t target the structural characteristics of the 
market.
102 Raji, I.E. et al. “Closing the AI accountability gap: Defining an end-to-end framework for 
internal algorithmic auditing”, in FAT* ‘20: Proceedings of the 2020 Conference on Fairness, 
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that “enables competition officials to test the effects and likelihood of dif-
ferent counter-measures to destabilize conscious parallelism”)103. 

Some of these proposals have been applauded by competition authorities 
in public speeches. Commissioner Vestager, for instance, said in 2017104 
“(...) pricing algorithms need to be built in a way that doesn’t allow them to 
collude. Like a more honourable version of the computer HAL in the film 
2001: A Space Odyssey, they need to respond to an offer of collusion by 
saying “I am sorry, I’m afraid I can’t do that”. 

The implementation of these measures is not easy, however. It involves 
relevant enforcement costs, as well as the risk of reducing innovation and 
diminishing the information and choices available to the consumers. In 
addition, to monitor complex program codes, and prevent de design of algo-
rithms that lead to tacit collusion, will be a very hard task for regulators. 
They usually do not have enough information or expertise in these fields105. 

To strike the right balance between the public and private interests a 
major step would be to reduce information asymmetries and give certainty 
to the firms active in the digital markets. Regulators should, therefore, be 
given significant investigation and enforcement powers, and guidelines on 
how to measure firms’ compliance with competition rules should be estab-
lished. In addition, the creation of a new regulatory body (either separate 
from or a unit within the competition authorities) for ex ante regulation in 
the digital economy seems inevitable106.

Accountability, and Transparency (2020), accessed January 1, 2021, https://dl.acm.org/doi/
pdf/10.1145/3351095.3372873.
103 Cf. OECD, Algorithmic Collusion: Problems and Counter-Measures – Note by A. Ezrachi & M. E. 
Stucke: Roundtable on Algorithms and Collusion, 21-23 June 2017, 2.
104 European Commission, ‘Algorithms and competition’, Bundeskartellamt 18th Confe-
rence on Competition, Berlin (16 March 2017), available at https://wayback.archive-it.
org/12090/20191129221651/https://ec.europa.eu/commission/commissioners/2014-2019/vestager/
announcements/bundeskartellamt-18th-conference-competition-berlin-16-march-2017_en.
105 Saurweis et al., op. cit., 38-45.
106 The need to regulate and the creation of new bodies, which seems an inevitable solution, is 
mentioned in several reports. See, for instance, Furman Report, op. cit., loc. cit., and Crémer et 
al. (2019), Competition policy for the digital era. Final Report, available at https://ec.europa.eu/
competition/publications/reports/kd0419345enn.pdf, 127, and also the 2021 CMA report, cit. 
(as already pointed out, the Digital Markets Unit will operate from April 2021 within the CMA).
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Conclusion
The recent national decisions by the Netherlands and the Portuguese 
Competition Authorities, as well as the 2021 paper of the Competition 
Market Authority, confirm that concerns over digital markets, hub-and-
spoke arrangements and algorithmic tacit collusion, are increasingly lead-
ing to more scrutiny all over the world. They also illustrate that competi-
tion authorities are facing several dificulties in addressing these practices. 
Proving the anticompetitive aim, and also the awareness, of the firms 
involved in hub-and-spoke agreements is particularly difficult. In addi-
tion, the question whether the European case-law on information exchange 
is suited for agreements involving a vertical dimension is still unclear. 
Concerning tacit coordination involving algorithms, the information 
asymmetry (usually only the companies fully understand how algorithms 
may restrict competition), the territorial issues (high tech companies oper-
ate everywhere) and interdisciplinary challenges (those practices may have 
to be assessed by different agencies pursuing different interests, such as the 
protection of privacy or competition defence), also difficult de detection 
and proof of those practices. Furthermore, competition authorities have 
insufficient tools to implement effective and timely remedies. The existing 
uncertainties lead competition authorities to call for more studies and evi-
dence to identify and assess harms in digital markets. The 2021 CMA paper 
is a further step in the right track. It shows the CMA’s plan to develop new 
analytical and investigative tools in the digital economy, and to increase, 
therefore, the regulatory oversight of competition law. The need of a multi-
dimensional approach to algorithmic tacit collusion and the use of ex post 
and ex ante measures in a complementary way seems uncontroversial.
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