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1. Introduction 

 

1.1. Background 
 

Digitalization has a tremendous impact on society, especially the way it influences societal outcomes 

in accessing information and interacting. One of the driving levers to digitalization lies within 

algorithmic technologies. The importance of algorithms in today’s society cannot be understated or 

overemphasised as it plays a fundamental part in the economy and is regarded as the foundation on 

which several technologies such as the simple IT systems we come across in our day to day lives and 

more advanced applications of Artificial Intelligence lies.1 Algorithms are known for their 

sophistication in the sense that they not only instruct a computer on how to perform specific tasks but 

they have also been trained to learn from large amounts of datasets to make decisions and operate on 

their own by taking actions suitable to any specific environment. With the help of algorithms, we are 

able to predict, track and influence nearly every aspect of our lives, shape consumer experiences and 

drive effectiveness and efficiency for businesses.  

 

The OECD similarly recognised that  

“...the algorithms are changing the competitive landscape by offering opportunities to firms to 

achieve collusive outcomes in novel ways that do not necessarily require the reaching of an 

agreement in the traditional antitrust sense or may not even require any human interaction.”2 

 

Also, the former head of the Competition Division at the Organization for Economic Cooperation and 

Development (OECD), Antonio Gomes in an interview opined that “developing artificial intelligence 

(AI) and machine learning that enables algorithms to more efficiently achieve a collusive outcome is 

the most complex and subtle way for companies to collude, without explicitly programming algorithms 

to do so.”3 

 

While digitalization has brought about enormous possibilities and increased business efficiencies both 

for consumers and business owners, it has also become a subject of concern within the EU internal 

market and has been viewed from a standpoint that algorithms can affect competition in the EU markets 

by providing unique ways to foster collusion among business practices thereby distorting trade and 

providing the effect of a cartel under Article 101(1) of the Treaty of the Functioning of the European 

Union without a need to either enter into a restrictive agreement, decisions or concerted practices.  

 
1 Tucker and Belford., "Computer science" 
2  OECD., Algorithms and Collusion: Competition Policy in the Digital Age, 7 
3 Antonio Gomes, “CIP Talks... Interview with Antonio Gomes of the OECD,” 
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The concerns about algorithmic collusion are more focused on algorithms with capabilities to monitor 

the conditions of the markets and independently, unilaterally, and rationally decide to collude with one 

another without the intention to collude or conspire with one another.   

 

Scholars have raised questions as to whether the existing EU legislative framework of Article 101(1) 

Treaty of the Functioning of the European Union is sufficient, adequate, and relevant in addressing 

algorithmic collusion under EU competition law. Hence, the debates have focused on the need for the 

EU market regulators to broaden the concept of “agreement” and “concerted practices” under Article 

101 (1) of the TFEU to cover algorithmic collusion.  

 

It is a trite principle that algorithms can explicitly collude through agreements, decisions and concerted 

practices thereby infringing the provision of Article 101(1) TFEU. However, the presumption that 

algorithms can tacitly collude without human intervention and such collusion resulting in anti-

competitive conduct has been argued to be more of locally derived predictions and hypotheses and 

indeed far-fetched and theoretical as there are limited amounts of empirical datasets and inadequate 

body of case laws to satisfactory prove that algorithmic tacit collusion can lead to anti-competitive 

conducts. However, there seems to be a growing perception in the algorithmic and competition 

community that algorithmic collusion particularly algorithmic tacit collusion poses a great challenge to 

the enforcement of such anti-competitive conduct within competition laws thereby making it 

presumably difficult to identify and detect collusive conducts.  

 

This research shall focus on the concepts of agreement and concerted practices under Article 101 TFEU 

and its applicability to algorithmic collusion. However, reference may be made to the US antitrust law 

and policy. This is because the United States was the first jurisdiction where the antitrust laws (known 

as anti-competition law in the EU) system was introduced and where a vast amount of academic 

literature by renowned scholars on the topic exists. Also, the EU competition legislation has been 

substantially influenced and impacted by the US anti-trust experience.  

 

1.2. Research Question  
 

This research seeks to fill the gap and canvass a point of view as to whether the existing EU competition 

legislative framework is adequate and relevant in addressing algorithmic collusion. In the attempt to fill 

that gap, this research shall answer the question:  

 

“Can algorithmic collusion fall under the purview of “agreement” and “concerted practices” 

under Article 101 (1) TFEU?” 
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In answering this question, this research aims to expose the relationship between algorithms, tacit 

collusion, and anti-competitive conduct under Article 101(1) TFEU by focusing on the notion of 

“agreement” and “concerted practices”.  In exposing these relationships, this research analyses these 

concepts from both a legal and factual point of view. The research topic goes further to question the 

traditional tacit collusion and the legal challenges tacit collusion has faced over the years within the EU 

competition law and how it is intertwined with algorithmic collusion.  

 

It is important to note that when discussing tacit collusion, occasionally, terms such as conscious 

parallelism, and parallel behaviour are used interchangeably in this research.  

 

1.3. Methodology and structure of the thesis 
 

In writing this research paper, qualitative research was selected as the most preferable option because 

the information accessible and available to the author is from a theoretical perspective and not from an 

empirical standpoint. The qualitative research method was selected as the approach to be used in 

responding to the problem statements was content analysis. With content analysis, this research paper 

was able to collate primary and secondary evidence in the form of legal sources and works of literature. 

 

Several sources have been analysed to discuss whether algorithmic collusion can fall under the purview 

of “agreement” and “concerted practices” under Article 101(1) TFEU.  

 

This research begins in Chapter 1 with a general overview of the background of algorithms and EU 

competition law and makes reference to questions raised by scholars as to whether the EU Competition 

legislative framework is sufficient to tackle the anti-competitive conduct of algorithms.  

 

Since the major focus of this thesis is the concept of “agreement” and “concerted practices” and how 

these concepts can accommodate algorithmic collusion, this thesis goes further in Chapter 2 to present 

these legal concepts of “agreement” and “concerted practices by relying on both the primary sources of 

law such as the Treaty of the Functioning of the European Union and the various EU case laws 

emanating from the Court of Justice of the European Union. Secondary sources such as Guidelines and 

Opinions of the European Commission were also relied on in this Chapter. Furthermore, the legal 

concepts as well as the challenges of tacit collusion also known as parallel behaviour was assessed and 

analysed through secondary sources such as books by renowned scholars and published legal journals. 

 

Chapter 3 of this research delves into the factual issues of algorithms by relying on secondary sources 

such as books, journals and the OECD background notes to the OECD Competition Committee 

Roundtable on “Algorithms and Collusion” in June 2017. Chapter 3 simply questions algorithms as a 
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whole and thereafter analyses self-learning algorithms with a specific focus on machine, deep, 

reinforcement learning and the black-box nature of algorithms. This Chapter further differentiates 

between the different types of algorithmic collusion. 

 

Chapter 4 combines the factual and legal concepts to answer the research question of whether 

algorithmic collusion as discussed in Chapter 3 falls under the purview of “agreement” and “concerted 

practices” of Article 101(1) TFEU, as analysed in Chapter 2. To apply “agreement” and “concerted 

practices” to algorithmic collusion, this chapter relied on both primary and secondary sources such as 

EU case laws, Treaty of the Functioning of the European Union, renowned scholars and authors’ books, 

law journals as well as the opinions of the writer of this research. Finally, Chapter 5 gives a final remark 

on the findings and the conclusion of the research with further reflections that should be borne in mind. 

 

2. “Agreements” And “Concerted Practices” under Article 101 TFEU.  

2.1. Introduction 
 

To properly analyse whether Article 101 TFEU is sufficient to address anti-competitive conduct ensuing 

from algorithmic collusion, this chapter gives an overview of anti-competitive conduct under Article 

101(1) TFEU by specifically focusing on the concepts of agreement and concerted practices with an 

object or effect to restrict, distort or prevent competition.  

 

EU competition law is uninterested in the form or manner of an anti-competitive agreement. What the 

EU competition law focuses on is whether there is an expression of “meeting of mind” or “joint 

intention” by the market operators to behave in a specific way which the effect or object of that 

behaviour is to restrict, prevent or distort competition. Concerted practices, on the other hand, occur 

when an agreement with an object or effect of restricting, preventing or distorting competition has not 

been reached, however, the market operators have established practical cooperation that has the object 

or effect of restricting competition. This chapter shall examine in depth the notion of “Agreement” and 

“Concerted Practices” under Article 101(1) TFEU. 

 

In addition, this chapter further examines the economic aspect of collusion from a legal approach. In 

examining the concept of collusion, the pivotal discussion is tacit collusion whose outcome is viewed 

as one similar to anti-competitive conduct, but its activities fall outside the purview of the anti-

competitive conduct restricted under Article 101 TFEU. In addressing the concept of tacit collusion, 

this chapter further addresses the legal challenges of tacit collusion.  
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2.2. Article 101(1) of the Treaty of the Functioning of the European Union 
 
Article 101(1) of the TFEU has been recognized as one of the three pillars of the EU competition law.4 

It prohibits and restricts agreements with the effect on trade between Member State within the EU 

whether such agreement is a vertical agreement between market operators operating at different 

economic levels (e.g. non-competitors - the producer and the distributor), horizontal agreements 

between market operators operating at the same economic level (i.e. competitors), decisions by 

associations of undertakings and concerted practices.  

 

Thus, Article 101(1) TFEU states that:  

 

“The following shall be prohibited as incompatible with the internal market: all agreements 

between undertakings, decisions by associations of undertakings and concerted practices which 

may affect trade between the Member States, and which have as their object or effect the 

prevention, restriction, or distortion of competition within the internal market….”5 

 

The scope of Article 101(1) TFEU requires elaboration as it is potentially wide and many of the concepts 

were left undefined in the original Treaty of Rome. However, the European Commission and the Court 

of Justice of the European Union have tasked themselves with the responsibility of attempting to 

successfully define and clarify the meaning6 of Article 101 TFEU through various encompassing 

interpretations that account for other types of collusive behaviour not expressly stated in Article 101 of 

the TFEU and to give significant weight to the objectives and aims of the EU competition law. 

Prohibition of anti-competitive conduct and cooperation which ordinarily occurs through “concurrence 

of will” or “meeting of minds” between undertakings are the major objectives of Article 101 TFEU. 

Article 101 TFEU can be applicable to both vertical (undertakings operating at different market levels) 

and horizontal (undertakings operating on the same market level) agreements. However, careful 

consideration and assessment must be conducted to ascertain whether vertical agreements comply with 

competition laws or a breach of Article 101 TFEU.  

 

To properly assess the effect of “agreement” or concerted practices on competition under Article 101(1) 

TFEU, a definition of “relevant market” is required. Markets can be defined from a product and a 

geographical perspective.  

 

 
4 Lorenz, An introduction to EU competition law, 62. 
5 Treaty on the Functioning of the European Union (TFEU), Article 101. 
6 Case T- 99/04, AC Treuhand v Commission, ¶ 144 
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“……A product market comprises all products and/or services that are regarded as 

interchangeable or substitutable by the consumer, because of the products’ characteristics, their 

prices and their intended use while a geographic market comprises the area in which the 

undertakings concerned are involved in the supply and demand of products or services, in which 

the conditions of competition are sufficiently homogeneous and distinguishable from 

neighbouring areas because the conditions of competition are appreciably different in those 

areas.”7 

 

However, with the context of algorithms, it is challenging to define with precision a relevant market 

taking into consideration that development in algorithmic technology is indeed at a fast pace coupled 

with the fact that the relevant market may not even exist yet. Therefore, defining the relevant market 

for algorithmic collusion will not be a prerequisite to the analysis of Article 101(1) TFEU.  

 

2.3. Agreements 
 
The concept and scope of agreement under EU competition law goes beyond an enforceable and legally 

binding contract and pervades on the concurrence of will between two or more parties regardless of the 

form or shape the agreement takes as long as such agreement expresses the intention of the parties.8 

Therefore, an unsigned agreement, a simple understanding, exchange of correspondence, protocols 

expressing the concurrence of the will of the parties,9 and handshakes over a coffee meeting otherwise 

known as a gentleman’s agreement fall under the scope of Agreement of Article 101 (1) TFEU.10 

According to Whish and Bailey,11 “inchoate understanding and conditional or partial agreement” in a 

negotiation may amount to an agreement under Article 101(1) TFEU.12 In addition, it is irrelevant that 

the agreement has expired by effluxion of time or has been terminated provided the effect continues to 

fall under the anti-competitive conduct within the purview of Article 101(1) TFEU.13 A non-exhaustive 

list of types of agreements whose object or effect is to restrict, prevent or distort competition is 

contained in Article 101 TFEU. It should be noted however that the acceptance of one party in an 

agreement does not exclude the other party from challenging whether the agreement did exist.14 

 

Undertakings can be liable under the concept of a “single overall agreement” if it can be established 

that: 

 
7 European Commission, “Market Definition Notice”, p. 2 
8 Case T- 41/96, Bayer AG v. Commission ¶ 69  
9 HOV SVZ/MCN OJ [1994] L 104/34, ¶ 46 
10 Case 41/69, ACF Chemiefarma NV v Commission; and Case T- 53/03, BPB plc v Commission ¶ 72. 
11 Whish and Bailey, Competition law  
12 Commission Decision (IV/35.691/E-4 Pre-Insulated Pipe Cartel) ¶ 133, substantially upheld on appeal Cases T- 9/99, 

HFB Holding v Commission. 
13 Case T- 7/89, SA Hercules NV v Commission ¶ 257; Case 51/75, EMI Records Ltd v CBS UK Ltd pp 848–849 
14 Case T- 18/03, CD- Contact Data v Commission, ¶ 51.  
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“... the undertaking concerned knew, or must have known, that the collusion in which it 

participated [. . .] was part of an overall plan intended to distort competition and that the overall 

plan included all the constituent elements of the cartel….”15  

 

The concept of a single ongoing agreement prevents undertakings from excluding themselves from their 

anti-competitive behaviour/conducts falling under the purview of Article 101(1) TFEU. Thus, it is 

inconsequential whether the undertakings are involved in a day-to-day operation of anti-competitive 

behaviour or not. 

 

The ECJ16 has emphasised that the concept does not focus on a one-off, single event wherein an 

agreement is finalized but analyses developing and ongoing processes and operations that allow 

undertakings to continuously agree on anti-competitive conduct regardless of the role played by and the 

extent of the participation of the undertaking in the process. 

 

In Rhone-Poulenc v. Commission17, the General Court established the concept of “a single overall 

agreement” which was later affirmed in NV Limburgse Vinyl Maatschappij v Commission18 wherein the 

General Court upheld the decision of the Commission that an undertaking can be caught under the 

concept of a single overall agreement if:  

‘it is shown that it knew, or must have known, that the collusion in which it participated . . . 

was part of an overall plan intended to distort competition and that the overall plan included all 

the constituent elements of the cartel’19. 

 

The General Court in the Cement Cartel cases further stated that the presumption of a single overall 

agreement does not exist in numerous bilateral and multilateral agreements between undertakings, and 

a presumption can only occur if one can establish that the bilateral and multilateral agreements are parts 

of an overall plan that is much bigger and larger with the intent that of a common objective of anti-

competitive conduct by these undertakings.20 

 

Unilateral conduct in agreements have been established by case laws to infer an agreement under Article 

101 TFEU. Ford Werke v. Commission21 was an important case law that provided the platform for 

 
15 Case C-67/96, Albany International BV v Stichting Bedrijfspensioenfonds Textielindustrie, ¶ 59; Commission decision, 

(IV/31.362 Irish Banks’ Standing Committee) p. 28, ¶ 16 
16 Case C-67/96, Albany International BV v Stichting Bedrijfspensioenfonds Textielindustrie, ¶. 59 
17 Case T-1/89, Rhône-Poulenc SA v Commission. 
18 Cases T- 305/94, NV Limburgse Vinyl Maatschappij v Commission ¶ 771 
19 Cases T- 305/94, NV Limburgse Vinyl Maatschappij v Commission ¶ 771 
20 Cases T- 25/95, Cimenteries CBR SA v Commission ¶ 4027, 4060, 4109 and 4112. 
21 Cases 25/84 & 26/84, Ford Werke A.G. and Ford of Europe Inc. v. Commission. 
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unilateral conduct when analysing agreements under Article 101 TFEU. In this case, although the 

refusal of Ford to supply right-hand drive cars to its distributors was viewed as unilateral conduct, the 

court held that such unilateral conduct was part of an agreement. The discussions on unilateral conduct 

were further adumbrated by the Court in BAI and Commission v Bayer22  wherein the court expressed 

that for unilateral conduct to amount to an agreement, it is needful that:  

“...the manifestation of the wish of one of the contracting parties to achieve an anti-competitive 

goal constitute an invitation to the other party, to fulfil that goal jointly.”23 

 

Thus, the courts in Sandoz24, Vichy25  and the Commission in Tipp- Ex26 have emphasised that conduct 

which materializes as unilateral at first appearance may fall under the purview of Article 101 (1) TFEU 

as either an agreement or a concerted practice. 

 

2.4. Concerted practices 
 
The purpose of “concerted practice” under Article 101 (1) TFEU addresses the scope of coordinated 

conduct that is inappropriate and with the intent of collusion even though it falls outside the purview of 

an agreement or a decision. The concept of “concerted practice” is further expatiated by the ECJ in the 

case of the ICI v. Commission (the “Dyestuffs” case): 

“a form of coordination between 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”27 

 

Furthermore, the Commission in its decision in Re Polypropylene defined “concerted practice” as:28  

“………. the object of the Treaty in creating a separate concept of concerted practices is to 

forestall the possibility of undertakings evading the application of Article 101 TFEU by 

colluding in an anti-competitive manner falling short of a definite agreement by (for example) 

informing each other in advance of the attitude each intends to adopt so that each could regulate 

its commercial conduct in the knowledge that its competitors would behave in the same way 

…”29   

 

 
22  Cases C-2/01 & 3/01, BAI and Commission v Bayer. 
23 Cases C-201 & 3/01, BAI and Commission v Bayer ¶ 102. 
24 Commission Decision, (IV/31.741 - Sandoz).  
25 Commission Decision, (IV/31.624 - Vichy). 
26 Commission Decision, (IV-31.192 — Tipp-Ex)  
27Case 48-69, Imperial Chemical Industries Ltd. v. Commission ¶ 64–65 
28 Commission Decision, (IV/31.149 Re Polypropylene) ¶ 87 
29 Commission Decision, (IV/31.149 - Re Polypropylene) ¶ 87. 
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Thus, concerted practice lacks all the elements required to form an agreement however, such practices 

may become identifiable through the conduct of the parties involved even though the impact of the 

conduct on the market is not an explicit requirement to establish a concerted practice. 

 

The definition of “concerted practice” in ICI v. Commission30 was later reconsidered in the case of 

Suiker Unie v. Commissioner (Suiker)31 wherein the court stated that to successfully establish a breach 

of Article 101 TFEU, the following is required:  

“…. any direct or indirect contact between operators, the object or effect whereof is either to 

influence the conduct on the market of an actual or potential competitor or to disclose to such 

a competitor the course of conduct which they have decided to adopt or contemplate adopting 

in the market…”32 

 

According to the Guidelines on Horizontal Cooperation Agreements, the exchange of information 

between undertakings can fall under the purview of concerted practices. Information exchange among 

market operators can lead to concerted practice if the purpose of such information exchange is to reduce 

or eliminate “strategic uncertainty” in the market in order to facilitate collusion among the 

competitors.33 A practical example where the exchange of information led to concerted practice noted 

in the Guidelines was the Cement appeal case.34 The General Court held that by Lafarge receiving 

information at a meeting based on the behaviour of the competitor occurring in the future, Lafarge is 

regarded as a party to the concerted practice and the argument that Lafarge was merely a passive 

recipient of the information will not stand.35 

 

The Court in the case of Huls v. Commission,36 further emphasised that concerted practice is considered 

anti-competitive conduct referred to in Article 101(1) TFEU even though the effect of such anti-

competitive behaviour may not be established. In its ruling, three elements are necessary for 

demonstrating an infringement of Article 101 TFEU in the case of a concerted practice, namely 

concertation among undertakings; ensuing behaviour in the market and the causal link of cause and 

effect connecting the concertation and the behaviour in the market.37Such a causal link is, however, 

presumed if the concertation is established and companies remain active in the market.38 Huls’ case 

tipped the balance of scale and reduced the standard required to establish a concerted practice in the 

 
30 Case T-66/01, ICI v. Commission ¶ 64–65. 
31 Joined Cases 40–48, 50, 54–56, 111, 113 & 114/73 Suiker Unie" UA and others v Commission. 
32 Joined Cases 40–48, 50, 54–56, 111, 113 & 114/73 Suiker Unie" UA and others v Commission. 
33 European Commission, Guidelines on applicability of Art. 101 TFEU to Horizontal Cooperation Agreements. ¶ 60–63 
34 Cases T- 25/95, Cimenteries CBR SA v Commission. 
35 Cases T- 25/95, Cimenteries CBR SA v Commission. 
36 Case C-199/92P, Huls v. Commission. 
37Case C-199/92P, Hüls AG v. Commission, ¶ 161. 
38 ECJ, Case C-49/92 P, Commission v. Anic Partecipazioni SpA, ¶ 121. In Case C-8/08, (T-Mobile and others), ¶ 52–53 
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sense that contact between market operators can infer a concerted practice without the Commission 

having to establish that the contact led to an anti-competitive effect as this will be ordinarily presumed.  

 

A practical example of how concerted practice may arise in the age of algorithms and fall under the 

scope of Article 101 (1) TFEU is through price signalling strategies to competitors39 as addressed in the 

Container Shipping case wherein carriers announced their intention to change the price before 

implementing their price changing strategy and such announcement was viewed as a concerted 

practice.40 

 

Nowadays, joint classification in establishing anti-competitive conduct without distinguishing 

concerted practices from agreements is now widespread and acceptable within the competition law 

domain.  

 

Although the concept of “object or effect” in terms of preventing, restricting or distorting competition 

is not the focus of this paper, it is pertinent to re-emphasise that for Article 101(1) TFEU to apply, 

“agreements” and “concerted practices” must have as their “object or effect” the restriction, prevention, 

or distortion of competition. Therefore, if the object or effect is not to restrict, prevent or distort 

competition, Article 101(1) TFEU will not apply.  

 

It should be noted however that it is unimportant to prove or establish that the effect of an agreement 

or concerted practice amounts to anti-competition provided that through the “object” of the agreement 

or concerted practice, one can prove anti-competitive conduct with “a sufficient degree of harm to 

competition.”41 Only when it becomes unclear whether an agreement has as its object to prevent, restrict 

or distort competition that it becomes necessary to consider whether the effect is applicable.   

 

2.5. Tacit Collusion 
 
Economists have defined collusion as “‘co-ordination … among competing firms with the objective of 

raising profits to a higher level than the non-cooperative equilibrium.”42 Thus, for collusion to occur, 

there must be a strategy to maximize profit which is jointly put in place by the competing firms to 

govern their interactions with one another.43 

 

 
39 OECD, Algorithm and collusion, competition policy in the digital age. 27. 
40 Commission Decision, (Case AT.39850 Container Shipping Case). 
41 Case C-67/13 P, Groupement des Cartes Bancaires v Commission, ¶ 49 and 57. 
42 OECD, Algorithm and collusion, competition policy in the digital age, 27. 
43 Harrington, “Developing Competition Law for Collusion by Autonomous Artificial Agents” 331 
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Whish and Bailey defined collusion as “…. actively conspiratorial behaviour of the kind captured by 

the expressions of agreement and concerted practices of Article 101 Treaty on the Functioning of the 

European Union (‘TFEU’)”44 

 

The legal approach to collusion is quite different from the economic approach. Economists consider 

collusion as a market outcome whereas legal experts focus on how such a collusive (market) outcome 

is achieved. Therefore, legally, collusion is not prohibited per se, however, anti-competitive agreements 

are prohibited; and if collusion is intertwined with anti-competitive agreements, then a breach of the 

competition policy is established.  

 

Two forms of collusion exist and are distinguishable under the EU competition law policy: explicit and 

tacit collusion. Although the focus of this research is to delve extensively into tacit collusion, explicit 

collusion is recognized as occurring when market operators interact directly with each other to 

coordinate or partake in anti-competitive behaviours such as agreeing on the optimal level of price or 

production which can only occur through express (explicit) or implied agreement/communications 

whether written or oral. Explicit collusion within Article 101(1) TFEU is considered as a mutual 

engagement or a form of communication that implies that the parties involved do realize and admit that 

a “concurrence of wills” or a “meeting of minds” has been reached.  

 

The definition of scope and enforcement of tacit collusion has been challenging because tacit collusion 

does not involve agreements, decisions and concerted practices as highlighted under Article 101 TFEU. 

To further analyse the definition of tacit collusion, consideration is made to the Supreme Court of the 

United States’ definition of tacit collusion in the case of Brooke Group Ltd and Brown Williamson 

Tobacco Corp45 wherein it was defined as:  

“Tacit collusion, sometimes called oligopolistic price coordination or conscious parallelism, 

describes the process, not in itself unlawful, by which firms in a concentrated market might in 

effect share monopoly power, setting their prices at a profit-maximizing, supra-competitive 

level by recognizing their shared economic interests and their interdependence with respect to 

price and output decisions and subsequently unilaterally set their prices above the competitive 

level”46 

Explicit agreement between market competitors or communication of any type is not required for 

achieving tacit collusion which is recognizable through mutual and reciprocal interdependence of 

market operators. Tacit collusion stems from the fact that each market operator independent of its 

competitors determines and decides the strategy for maximizing its profit. This type of collusion is 

 
44 Whish and Bailey, Competition Law, 594. 
45 Brooke Group Ltd. v. Brown & Williamson Tobacco Corp., 209 U.S. 
46 Brooke Group Ltd. v. Brown & Williamson Tobacco Corp., 209 U.S. 
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traditionally common in markets that are quite transparent, with few market players and homogenous 

products where market operators can benefit from the transparency of their competitors without entering 

into an agreement and/or explicit communication. However, as we will discuss in Chapter 4, the 

technology-dependent market has challenged the landscape of the market conditions required for 

algorithmic tacit collusion.  

 

The market behaviour surrounding tacit collusion highlights that supra-competitive pricing strategies 

in certain market conditions are legitimately recognized as the outcome expected from a rational 

economic behaviour of each market operator. Therefore, the fact that tacit collusion does not require 

the concurrence of wills between market operators47 is one of the reasons why it falls outside the scope 

of Article 101 of the TFEU. In fact, the concept of “tacit collusion” stems from “the presumption that 

the outcome of such activities may represent or be similar to that of an explicit collusion or an official 

cartel.”48 

 

To properly explain tacit collusion in the traditional setting, this paper refers to the U.S. case of White 

and R.M. Packer Co.49 The author of this research believes that this case gave a clearer explanation of 

tacit collusion. In this case, the defendants have in operation 4 out of 9 gas stations whose prices exceed 

other competitors by an average of fifty-six cents per gallon. The court stated that the defendants are 

not necessarily explicitly colluding, but the pattern can be regarded as one of tacit collusion. Marta’s 

vineyard wherein the gas stations operate “has features that make it susceptible to maintain supra-

competitive pricing”50 such as a high entry barrier that makes it difficult for any other gas operator 

wishing to enter the market; because the island is isolated, the price increase will not affect customers’ 

behaviour in buying gas because the options of driving farther to get gas at a cheaper price are limited; 

gas is a homogeneous good, and prices are transparent. The transparency of price allows a market 

operator to monitor its competitor’s price and make independent decisions to maximize its price and 

respond in real-time to other market operators’ prices without any agreement or communication with 

other competitors whatsoever.  The above explanation is a perfect illustration of an outcome of tacit 

collusion, whereas lawyers refer to it as conscious parallelism.51 

 

However, grey areas exist, and the use of algorithms presents an opportunity where these grey areas 

may arise particularly when market operators become involved in price coordination or engage in other 

facilitating practices that ease coordination e.g., information and communications exchange which 

 
47 Case T-41/96, Bayer AG v Commission, ¶ 67 and 176 
48 Ivaldi et al, “The economics of Tacit Collusion horizontal mergers: Unilateral and coordinated effects”.  
49 White v. R.M. Packer Co., 571, 579  
50 White v. R.M. Packer Co., 571, 579 
51 Whish and Bailey, Competition Law, 597. 
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could increase the likelihood of tacit collusion without meeting the requirements of explicit collusion.52 

This research paper intends to delve extensively into these grey areas in Chapter 4. 

 
The legal challenges of tacit collusion 
 

Controversial questions have been raised among scholars and within the EU legislative and judicial 

sector on whether tacit collusion should fall within the EU competition legal framework even though 

such conduct is regarded as a rational market behaviour. The challenge of giving a definite response to 

the question rests on the fact that a regulatory gap exists between explicit collusion and tacit collusion. 

The EU jurisdiction recognizes agreements and concerted practices as what enable anti-competitive 

conduct. However, these enabling practices of agreements or concerted practices need not exist for tacit 

collusion to occur and for market operators to derive the same benefit as explicit collusion. This has 

created a huge controversy and legislative loophole in the EU competition law scene.  

 

The legal challenges surrounding tacit collusion shall be discussed and analysed from the standpoint of 

scholars such as Donald Turner, Richard Posner, Louis Kaplow and Petit who had different views on 

tacit collusion and whether tacit collusion (conscious parallelism) could be considered an agreement or 

concerted practices.  

 

Donald Turner an American scholar was of the opinion that:  

“…. conscious parallelism is devoid of anything that might reasonably be called agreement 

when it simply involves the independent responses of a group of competitors to the same set of 

economic facts - independent in the sense that each would have made the same decision for 

himself even though his competitors decided otherwise”53 

 

Richard Posner had a view different from that of Donald Turner and posited that a price reduction 

initiated before other oligopolistic market operators respond is viewed as economically rational conduct 

because profits can be maximized through such price reduction until the other competitors also reduce 

their prices.54  However, where there is an absence of price reductions in an oligopolistic market, it can 

imply that the market operators have jointly made effort to maximize price. Thus, Posner proposes an 

economical approach that applies to both explicit and tacit collusion.55 His approach is that economic 

evidence (the outcome) inferring collusive conduct is sufficient to prove that the parties intended to 

collude. To Posner, provided the outcome leads to anti-competitive conduct including collusion, the 

need to provide evidence of whether legal or practical justification supports the theory that there was 

 
52 OECD, “Roundtable on Facilitating Practices in Oligopolies”  
53 Turner, “The definition of agreement under the Sherman Act: Conscious parallelism and refusals to deal” 655.  
54 Posner, Antitrust Law, 57 
55 Posner, Antitrust Law, 69 
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an agreement or concerted practice to collude rather than a tacit one is not required.56 Thus, tacit 

collusion, according to Posner should be viewed from a tacit meeting of minds57 in which the existing 

competition law may be applicable in that regard.  

 

Louis Kaplow switched things up a little bit by re-categorizing and classifying interactions58 and 

distinguishing between independent behaviour, interdependent behaviour and express agreements and 

argued that the concept of interdependence is a form of agreement59  subject to applicability and 

enforcement under the competition legislation.  

 

Finally, Nicolas Petit argued that “‘the fact that tacit collusion is rational conduct cannot, and should 

not, be a cause for excuse under the competition rules”60 

 

Regardless, the trends in the EU courts have been to view tacit collusion as not illegal per se unless it 

can be proven that an explicit agreement, decisions of undertaking or concerted practices that may lead 

to anti-competitive conduct occurred during such tacit collusion.61 

 

 

3. Algorithmic Collusion 
 

3.1. Introduction 
 
This section examines the factual concepts of algorithms from a technical point of view. Algorithms 

have been in existence since ancient culture. However, there is no unified definition of algorithms. 

Therefore, this chapter attempts to define algorithms from the writing of various scholars. It further 

delves into self-learning algorithms from the machine learning, deep learning and reinforcement 

learning perspective. The discussions on different types of algorithms are known to have pervaded the 

algorithmic society.  

 

Furthermore, in addressing algorithms, the subchapter analyses the black-box nature of algorithms and 

the difficulties involved for competition enforcement authorities to assess and discover corporate 

misconduct or anti-competitive conduct that may be easily hidden in the algorithmic black box. Also, 

the types of algorithmic collusion from the perspective of messenger algorithms, hub and spoke 

 
56 Posner, Antitrust Law, 94  
57 Posner, Antitrust Law, 95 
58 Kaplow, “On the meaning of horizontal agreements in competition law” 683. 
59 Case C-96/82, IAZ International Belgium NV v Commission, 276 
60 Petit, “The ‘Oligopoly Problem in EU Competition Law” 285 
61 Page, “Communication and Concerted Action” 409. 
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algorithms, predictable agent algorithms and self-learning algorithms are further discussed in this 

Chapter.  

 

Chapter 4 of this research addresses the relationship between algorithmic collusion and 

“agreement/concerted practices” of Article 101 (1) TFEU and analyses whether “agreements” and 

“concerted practices” of Article 101 TFEU are sufficient to address algorithmic collusion. And finally, 

Chapter 5 ends with a concluding remark. 

 

3.2. Algorithms 
 

The concept of algorithm is not a concept new to mankind and has existed far back as the 9th century 

even before the creation of computers. Algorithms are recognized in the ancient culture that predates 

the Babylonians and Romans at around the ninth century.62 They were referred to as non-computational 

algorithms. However, it has been a challenge for society to adopt a universally acceptable definition of 

algorithm. For this research, algorithms have been defined as a procedure consisting of a sequence of 

operations that is expected to be performed in an exact but specific order to carry out a certain task 

thereby finding the solution to the task (problem) within a reasonable timeframe. Algorithms do not 

exist on their own. They are coded, designed, and trained with human intelligence. 

 

The OECD reiterated that: 

“An algorithm is an unambiguous precise, list of simple operations applied mechanically and 

systemically to a set of tokens or objects (e.g., the configuration of chess pieces, numbers, cake 

ingredients etc). The initial state of the token is the input; the final state is the output”63 

 

Thomas et al, in their book, viewed algorithms from a computer science point of view. According to 

him, 

“Informally, an algorithm is any well-defined computational procedure that takes some value, 

or set of values, as input and produces some value, or set of values, as output. An algorithm is 

thus a sequence of computational steps that transform the input into the output. We can also 

view an algorithm as a tool for solving a well-specific computational problem. The statement 

of the problem specifies in general terms the desired input/output relationship. The algorithm 

describes a specific computational procedure for achieving that input/output relationship.”64 

 

 
62 Barbin et al, A History of Algorithms: From the Pebble to the Microchip, 19. 
63 OECD, Algorithm and collusion: competition policy in digital age, 8. 
64 Cormen et al, Introduction to Algorithms, 6. 
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Algorithms can either be represented as diagrams, decision trees, plain languages, codes and/or 

programmes readable and executable by a machine only. Today’s algorithms are designed and trained 

to perform tasks that are highly complex yet repetitive, use information and data to make predictions 

that may be difficult or incomprehensible to humans, solve problems and make decisions more 

efficiently and effectively than the human mind.  

 

Despite the simplicity in the definition of algorithms, the ability to predict the outcome of an algorithm 

at a given time is a herculean task because the processing power of today’s modern computer is inputted 

with the ability and capability of making hundreds of billions of decisions each second thereby making 

it difficult for a human to understand the reasoning or logical analysis of how the algorithm arrives at 

its output. This makes it highly possible that a person who designed, coded, and trained an algorithm 

may not know exactly how the algorithm arrived at its decision or know exactly the result the algorithm 

will produce in each scenario.65 This is known as the black-box nature of algorithms and will be 

discussed later in this Chapter.  

 

Algorithms cannot function nor flourish without computers and data (also known as Big Data). Data is 

a valuable tool for a programmer to design, code and train an algorithm as well as to the result of the 

algorithms which amounts to valuable but processed data. Thus, Rainie and Anderson succinctly 

explain:  

“Algorithms are instructions for solving a problem or completing a task. Recipes are 

algorithms, as are math equations. Computer code is algorithmic. The internet runs on 

algorithms and all online searching is accomplished through them. Email knows where to go 

thanks to algorithms. Smartphone apps are nothing but algorithms. Computer and video games 

are algorithmic storytelling. Online dating and book-recommendation and travel websites 

would not function without algorithms. GPS mapping systems get people from point A to point 

B via algorithms. Artificial intelligence (AI) is nought but algorithms. The material people see 

on social media is brought to them by algorithms. Everything people see and do on the web is 

a product of algorithms. Every time someone sorts a column in a spreadsheet, algorithms are at 

play, and most financial transactions today are accomplished by algorithms. Algorithms help 

gadgets respond to voice commands, recognize faces, sort photos, and build and drive cars. 

Hacking cyberattacks and cryptographic codebreaking exploit algorithms. Self-learning and 

self-programming algorithms are now emerging, so it is possible that in the future algorithms 

will write many if not most algorithms”66 

 

 
65 Leiss, A programmer's companion to algorithm analysis, 109. 
66 Anderson and Raine, “Code-Dependent: Pros and Cons of the Algorithm Age”  
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3.2.1. Artificial Intelligence (Self-learning) Algorithms 

 

Artificial intelligence is a type of algorithm that makes it possible for machines to self-learn from 

experience, adjust to new inputs and perform human-like tasks.67 Artificial Intelligence algorithms also 

referred to in this research as self-learning algorithms distinguish themselves from general algorithms 

in the sense that it deals with and solve complex problems that “humans routinely deal with and whose 

resolution is considered typically (or even exclusively) the product of human intelligence behaviour by 

using a mix of rational approach and intuition”68 

To achieve the goal of intelligence by A.I, programmers and designers are tasked with the responsibility 

of teaching machines how to learn from data. Therefore, in designing Artificial Intelligence, algorithm 

plays a big role in assisting AI with solving complex problems that are either capable of being solved 

by human intelligence or even exceed human intelligence. Self-learning algorithms therefore must rely 

on a learning subset of Artificial Intelligence which could either be machine learning or a subset of 

machine learning which is deep learning and/or neural networks.  

  

Figure 1: The relationship between deep learning, machine learning and artificial intelligence 

3.2.1.1. Machine Learning  

A machine learning algorithm is a subset of AI in the sense that it is a learning technique that allows 

the machine to mimic human intelligence. It primarily relies on data to optimize and “learn” how to 

perform tasks.69 In other words, it uses statistical methods to enable the machine to learn how to perform 

tasks from the dataset the machine is trained with. Thus, the reasoning for machine learning is to design 

computers that are adaptable and capable of learning from their own experiences without any human 

intervention. Data, not rules, is an integral part of machine learning. Machine learning is divided into:  

 
67 Zohuri and Zadeh, Artificial Intelligence Driven by Machine Learning and Deep Learning, 1. 
68 Mueller and Massaron, Artificial intelligence for Dummies, 51. 
69 Campesato, Artificial Intelligence, Machine Learning, and Deep Learning, 18. 
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3.2.1.1.1. Supervised  

Decision processes are automated by the user who provides the algorithm with a set of input and desired 

output. The algorithm ensures that the desired output is produced from the given input without the help 

of a human. Decision-making processes are automated through the generalization of examples from the 

data such machines had been trained with. The data points in the dataset are labelled in such a way that 

the contents are identified, and the labelled data is used as a sample by the algorithm to learn the rules 

of solving a task by mapping out the input and output.  

3.2.1.1.2. Unsupervised Learning  

With unsupervised learning, the input is known but the output is unknown as the computer is given a 

dataset and asked to process the information and extract an output without instructing the algorithm or 

giving examples. The machine is directed to find patterns on its own to make its decision. The data 

points in the dataset of an unsupervised learning algorithm are unlabelled. Thus, the algorithm attempts 

to identify structures and find patterns that are hidden in the unlabelled dataset.  

 

3.2.1.1.3. Reinforcement Learning  

With reinforcement learning, a dynamic environment is created/simulated for the machine; the machine 

observes and perceives the environment and thereafter performs given actions in a particular state 

(level) for the purpose of receiving a reward that allows the machine to move to another state (level) of 

the environment. Through the feedback, the machine gets from the environment, the algorithm analyses 

the action that will maximize the objectives in the environment through trial and error.70 

3.2.1.2. Deep Learning 

Deep learning is a subset of machine learning algorithms with the capability of focusing on neural 

networks.71 With deep learning algorithms, computers learn to perform human-like tasks by attempting 

to recreate human neurons with artificial neural networks.72 Computers learn faster and arrive at 

decisions speedily and more accurately with deep learning algorithms compared to the machine learning 

algorithm. With deep learning techniques, algorithms with the help of neural networks which surpasses 

human brain limitations use trials and feedback to further reduce the cost of transactions in a complex 

decision-making process and assist in increasing revenue.  

 

3.2.2. Blackbox Algorithms  

Algorithms are ever-present and predominant in every aspect of our lives yet the process in which 

algorithms decide the formulas and algebraic calculus they contain are unknown and remain 

 
70 Campesato, Artificial Intelligence, Machine Learning, and Deep Learning, 19. 
71 Campesato, Artificial Intelligence, Machine Learning, and Deep Learning, 18.  
72 OECD, Algorithm and collusion, competition policy in the digital age, 11. 
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unexplainable. For self-learning algorithms, we can observe and understand the outputs for a given set 

of inputs (dataset) without understanding the internal workings and/or mechanism of the algorithm. 

Such algorithms become too complex, often impenetrable and obscure to either the algorithm designers, 

trainers, regulators, end-users, and the society at large. This is regarded as the black-box nature of 

algorithms. Thus, algorithms are used and implemented without knowing how or why the algorithm 

works. 73  

 

Blackbox in the sense of algorithms refers to “the fact that we know the inputs and the output, but we 

don’t know the process and the mechanical logic of that process”74. Thus, making algorithms inherently 

secret. The black-box nature of algorithms has made it extremely difficult for humans including 

regulators to assess and discover corporate misconduct or anti-competitive conduct that may be easily 

hidden in the algorithmic black box. This is because the source code for a black box algorithm does not 

reveal how the algorithm operates but merely that it has instructions to operate.”75The challenge with 

the black box algorithm is that it is unclear and there is no way of asserting whether manipulations 

occurred during the process of the algorithm arriving at an output. Therefore, it is extremely difficult to 

assert that the algorithm met the fiduciary or other obligations as it is unclear and there is no way of 

knowing whether the algorithm complied with the obligations or not.  

 

3.3.  Algorithmic Collusion 
 
The development in algorithms and the rise of predictive analytics and self-learning (either machine 

learning or deep learning) algorithms have created new and unique opportunities where explicit and 

tacit collusive conducts and strategies can be sustained easily.  

 

According to Ezrachi and Stucke,  

“Human being for many years has been the force behind collusion as they meet, enter into joint 

agreements with other market participants and adjust their activities to either reduce output, increase 

prices, allocates bids and markets or eliminate other parameters of competition.”76 

 

However, the world is shifting from anti-competitive conduct that “occurs in smoke-filled rooms”77 to 

an environment that allows for complex algorithms to monitor and adjust each market operator’s data 

and commercial strategies without necessarily entering into any explicit or implied agreement to 

collude.  

 
73 Portuese, Algorithmic Antitrust, 10. 
74 Portuese, Algorithmic Antitrust, 4. 
75 Nicholls, “Algorithm-driven collusive conduct” 145. 
76 Ezrachi and Stucke, Virtual Competition, 35. 
77 Ezrachi and Stucke, “Artificial intelligence & collusion: When computers inhibit competition” 1775.  



 23 

 

As Anthonio Gomes, former head of the Competition Division at OECD succinctly puts it, a new way 

to collude has been fostered by the developments in AI and algorithms thereby representing “the most 

complex and subtle way for companies to collude, without explicitly programming algorithms to do 

so.”78 Thus, collusion between algorithms may occur even though such algorithms were not designed 

or trained to collude with other market operators but to simply maximize and sustain profits.  

 

As part of the possibilities of algorithms within the anti-competitive sector, algorithms, through 

observation and monitoring of competitors’ behaviour can facilitate collusion. Thus, algorithms collect 

information regarding the competitor’s behaviours and conduct in the market and use that information 

to decide whether to collude with other market operators to maximize and sustain profits and when to 

detect and punish deviations among market operators. Some advanced algorithms have the capability 

to monitor competitors’ behaviours including pricing and react automatically and simultaneously to 

market changes and conditions without expressly communicating to the competitors. Furthermore, 

algorithms have the capability of colluding through signalling strategies and unilateral price 

announcements to other market competitors. Thus, a price increase through an algorithm may be 

regarded as an indication to collude with other market operators, and with the expectation that other 

market operators will recognize the signal and yield to the call. Hence, these new forms of algorithms 

can eliminate any form of explicit communication between market operators and directly facilitate an 

equilibrium among market operators which may lead to collusive conduct.  

 

3.4. Messenger Algorithms 
 

The algorithm acts as an intermediary and/or messenger in the sense that it is programmed by the market 

operators to either implement or execute agreements that are anti-competitive but agreed upon and 

entered by humans; maintain a collusive structure; monitor competitors; automate price signals and 

punish market operators that deviate from the explicit cartel agreement. Needless to say, the minds and 

brains behind the agreement to collude are humans.79 Thus, the use of algorithms only facilitates and 

executes the tasks that have been agreed upon by humans and would otherwise have been executed by 

humans.  

Algorithms acting as messengers are common with traditional algorithms designed to achieve 

coordination and collusive outcomes through communication among the market operators. Thus, an 

illustration would be market operators through agreements, decisions or concerted practices collude (fix 

price, reduce output, allocate markets, award bids) and leave the process and logistics involved such as 

monitoring the competitors’ activities including pricing, signalling to competitors, and enforcing such 

 
78 Antonio Gomes, “CIP Talks... Interview with Antonio Gomes of the OECD,”  
79 OECD, Algorithms and Collusion: Competition Policy in the Digital, 30.   
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agreements to a computer algorithm. Traditional algorithms have the functionality to carry out these 

collusive activities and the evidence of the intent to collude can easily be identified in the input given 

to the algorithm including the lines of coding.80 

 

3.5. Hub and spoke algorithms 
 

It has been argued by scholars that the hub and spoke is another type of algorithmic collusion wherein 

market operators collude through an intermediary third party’s algorithm, collectively used by the 

competitors to react to market conditions and determine market prices. Algorithmic hub and spoke 

collusion occurs when competitors in maximizing the market dynamics, outsource their pricing strategy 

and mechanics to a supplier of a pricing algorithmic platform (third party vendor). Hence, a single 

algorithm is used by the market operators to monitor, determine, and react to market prices and changes 

without interacting directly with another.  Due to the calibration of the single algorithm, market prices 

and the behaviour of the competitors may become aligned and stabilized. Even though the algorithm 

may not be designed to execute human instructions by aligning and stabilising market prices, 

nevertheless, the algorithm through access to all competitors’ data on the said algorithmic platform 

stabilizes price and prevents competition of all market operators. This to a considerable extent may 

negate the presumption that explicit agreement to collude between market operators exists.   

 

Sometimes, the conspirators in a hub and spoke collusion are not required to communicate with or have 

knowledge of one another but must be aware of the signal/concerted effort/conspiracy to stabilize the 

price. Thus, it is the author’s view that the hub and spoke collusion is applicable to both vertical and 

horizontal agreement and the hub mostly operates at a level of market structure entirely different from 

the level of the market structure of the spokes.81   

 

An algorithmic hub and spoke collusion differ from the traditional hub and spoke conspiracy because 

most often than not, the outcome of stabilizing price and preventing competition in an algorithmic hub 

and spoke are usually unexpected due to the unintended alignment and price stabilization caused by the 

use of the same/similar algorithm for market pricing. Therefore, making collusion an unintended 

consequence of outsourcing to a third-party pricing algorithm. However, such collusion could also be a 

result of an intent of the market operators to prevent competition.  

 

 

 

 
80 Calvano et al, “Algorithmic pricing what implications for competition policy?” 155-171 
81 Howard Hess Dental Labs. Inc. v. Dentsply Int’l, Inc., 255 
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3.6. Predictable Agent Algorithms 
 
Under predictable agents, algorithms of each market operator are programmed for profit-maximizing 

strategies such as monitoring prices, signalling and/or speedily reacting to price increases or reductions 

from other market operators when sustainable. These algorithms are programmed by market operators 

to anticipate and react to competitors’ moves by calculating the implication each move, and 

countermove will have on the market operator’s profit. The designing, programming strategies and 

execution of the algorithms are made unilaterally by the market operator for its economic self-interest. 

Thus, the algorithm monitors the market and learns to establish a sense of interdependence on other 

market operators and at other times, punish deviations without entering into an explicit agreement, 

decision, or concerted practice to collude. 

 

The effect of competitors’ adopting these algorithms leads to increased transparency as market 

operators’ information becomes easily and readily accessible. With transparent and accessible 

information, algorithms use “predictive analytics to study, analyse, understand, and enable market 

operators to combine real-time, historical and third-party data to build forecasts of what will happen in 

their business months, weeks or even just hours in advance”82 to anticipate commercial decisions and 

pricing patterns. This level of market transparency increases the risk of tacit collusion otherwise known 

as conscious parallelism and creates an equilibrium among competitors without an explicit agreement, 

decision, or concerted practice83. Algorithm developers may design and programme machines for 

market operators to carry out instructions as embedded. However, such programming may be anti-

competitive or support tacit collusion unilaterally. Although the outcome of predictable agent 

algorithms have the same effect as explicit collusion and is not economically desirable, these behaviours 

are regarded as not triggering anti-competitive conduct and are considered legal per se. 

 

3.7. Self-learning algorithms  
 
Self-learning algorithms are another layer of advancement to the use of technology within EU markets 

wherein AI is used to advance algorithmic collusion to another level of equilibrium and stability that 

predictable agents cannot attain. The sophistication of algorithms at this level is increased from 

predictive analysis to engaging in autonomous decision making and using machine and deep learning 

processes to learn from experience. Here, through the experiential learning process with the use of the 

machine and deep learning, and constant adaption to the conducts of the market operators, self-learning 

algorithms can broaden the scope of collusion to areas that surpass oligopolistic markets, pricing, 

 
82 Moore- Colyer, “Predictive Analytics Are the Future of Big Data,” V3.  
83 Case C-199/92, P Hüls AG v. Commission. 
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deviation, punishment, and easy detection among market operators without the need for human 

intervention.  

 

As with algorithmic predictable agents, self-learning algorithms are initially designed for profit 

maximization without any form of explicit agreement or concerted practices to allocate market or fix 

prices. However, self-learning algorithms take it a notch further to self-learn through the machine and 

deep learning by continually analysing all market operators’ data to arrive at the best strategy to stabilize 

the market and reach an equilibrium with other competitors. Thus, these algorithms observe the market 

dynamics independently, identify possible optimal strategies, anticipates all possible moves that a 

competitor can take and detect any manoeuvres to know when and how best to retaliate to stabilize the 

market.84The task of continual analysing competitors’ data and strategies for maximizing profit is an 

autonomous decision independently taken by the self-learning algorithm due to its characteristics of 

self-learning through experience (machine and deep learning).  

 

To fully maximize self-learning algorithms, each market competitor must have a self-learning algorithm 

to enable transparency at a uniform level thus leading to an oligopolistic situation wherein the barrier 

to entry becomes higher due to the fact that competitors without self-learning algorithms lack the 

capability to exist in the market as they lose out on transparency and profit maximization due to the 

speed and accuracy of these algorithms until they become eliminated or exit the market. This allows for 

the market operators with the machine and deep learning algorithms to dominate the market from an 

oligopolistic standpoint and tacitly collude. 

 

With the self-learning algorithm, tacit collusion is not only possible, the instances in which tacit 

collusion is achieved and sustained increase and becomes more stable. The self-learning environment 

of the algorithm allows it to collude with algorithms of like minds with the same market goals. Market 

operators at the stage become oblivious and unaware as to whether tacit collusion exists or when or for 

how long such tacit collusion had occurred as it is an outcome of the algorithm's self-learning 

capabilities and autonomous decision to maximize other competitors’ strategies for profit optimization 

and not from an explicit agreement or concerted practices among market operators.  

 

 

 

 

 

 
84 Ezrachi and Stucke, “Artificial intelligence & collusion: When computers inhibit competition”, 1775. 
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4. Algorithmic Collusion vs. Agreements/Concerted Practices under 

Article 101 TFEU. 
 

4.1. Introduction 
 
The question as to how existing competition law particularly article 101(1) TFEU can be applied to the 

case of algorithmic collusion calls for careful consideration.  

 

On one hand, there exists an enormous gap in the application of EU competition law and regulation to 

algorithmic collusion.  On the other hand, there seem to be limitations in the knowledge of competition 

authorities on algorithmic collusion because the scope of algorithmic collusion is not yet understood.85 

This gap makes it extremely difficult to regulate and/or enforce EU competition law on algorithmic 

collusion. 

 

Identifying the distinction between algorithmic conduct that falls under the EU competition laws and 

algorithms that initiate new risks that cannot be found by the current EU competition laws is a 

significant task. The discussions around algorithmic conduct that fall under the EU competition law 

specifically Article 101(1) TFEU are rather straightforward although proving that an infringement 

occurred may be a challenging task due to the existence of algorithms. However, enforcement agencies 

in assessing the algorithms can confidently rely on the existing concepts of anti-competitive agreements, 

concerted practices and/or facilitating practices under Article 101(1) TFEU.  

 

However, discussions around algorithmic conducts that initiate new risks not found under EU 

competition law are a herculean task and rather complex because it is mostly argued that these sets of 

algorithms reach a conscious parallelism equilibrium without direct or indirect contact between market 

operators.  

 

Questions as to whether algorithms can indeed reach conscious parallelism (tacit collusion) without 

classifying their conduct as anti-competitive agreement, concerted practices or facilitating practices 

under Article 101(1) TFEU have been raised in the mind of the author of this research.86 In addressing 

the question raised, this chapter analyses the relationship between algorithmic collusion and Article 

101(1) TFEU by revisiting the concept of agreement, concerted practices and facilitating practices and 

how they can be applied to algorithmic collusion. 

 

 
85 Chen, Mislove and Wilson “An Empirical Analysis of Algorithmic Pricing on Amazon Marketplace”, 1339-1349. 
86 Capobianco and Gonzaga, “Algorithms and competition: friends or foes?” 1-2. 
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4.2. Messenger algorithms vs. “agreement”/“concerted practices” 
 

4.2.1. Introduction 

 

Can messenger algorithmic collusion fall under the purview of the concept of “agreement” or 

“concerted practices under Article 101(1) TFEU? 

 
In addressing the above question, section 4.2 intends to review the definition of messenger algorithms 

as discussed in the earlier chapter and give a practical example of collusion recognized as a messenger 

algorithmic collusion. Moreover, messenger algorithmic collusion shall be analysed to determine 

whether its conduct meets the requirement set out for “anti-competitive agreements” and “concerted 

practice” under Article 101(1) TFEU. 

 

4.2.2. Discussions 

 
As discussed in Chapter 3, messenger algorithms, as the name implies, are used by marker operators as 

messengers to directly execute their intention to collude. Thus, the market operators agree or perform 

concerted practices to collude and messenger algorithms are programmed or assigned to monitor prices, 

automate signals, and enforce (including punishing market operators that deviate from) the collusive 

agreement or concerted practices. Thus, agreements and/or concerted practices are easily established 

through messenger algorithms. However, it should be noted that the programming and implementation 

of the messenger algorithms may indicate the extent of the anti-competitive agreement. However, the 

failure of the algorithm to execute the agreement or concerted practices does not diminish the illegality 

of the collusive behaviour under Article 101(1) TFEU. 

 

The Amazon Marketplace case is a clear example of algorithmic collusion wherein the algorithm acted 

as a messenger to collude. The seller, David Topkins was charged for coordinating and conspiring with 

other competitors in designing and adopting the use of a dynamic pricing algorithm that can assist in 

facilitating and monitoring the pricing fixing agreements.87  

 

From a legal perspective, algorithms under this category are subject to Article 101 (1) TFEU. Therefore, 

the concept of agreements and concerted practices can be applied to the anti-competitive behaviour of 

messenger algorithms. This is because the facilitation of collusion by the messenger algorithm is merely 

an extension of the “concurrence of will” and “intent to collude” of the market operators to collude. 

Thus, evidence of intention to collude through agreements, or concerted practices by the market 

operators is sufficient to establish algorithmic collusion. Thus, evidence such as emails, minutes, formal 

agreements, designs of the software and computer algorithms etc., between market operators are 

 
87 Mehra, "US v. Topkins: can price fixing be based on algorithms?" 
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considered anti-competitive conduct which often than not falls under the concept of agreements and 

concerted practices.   

 

4.2.3. Conclusions/findings 

 
It is the submission of the author of this research that messenger algorithms are a support tool that 

cartels use to execute their intention to collude in the market and thus, are considered as not 

controversial but a settled principle and regarded as a prohibition and anti-competitive conduct under 

the concept of agreements and concerted practices of Article 101(1) TFEU by competition authorities. 

 

4.3. Hub and spoke algorithms vs. “agreement”/“concerted practices” 
 

4.3.1. Introduction 

 
Can the concept of “agreement” and “concerted practice” accommodate hub and spoke algorithmic 

collusion as a legally prohibited anti-competitive conduct under Article 101(1) TFEU?  

 

To answer the above question, section 4.3 reviews the definition of the hub and spoke conspiracy and 

addresses the indirect exchange of information commonly recognized in the hub and spoke conspiracy.  

Moreover, hub and spoke algorithms shall be analysed from a legal perspective to determine whether 

the concept of “agreement” and “concerted practice” can address hub and spoke algorithmic collusion. 

Finally, this section reviews hub and spoke algorithms under the concept of “facilitating practice” to 

address hub and spoke designed to facilitate collusion.  

 

4.3.2. Discussions 
 

To define the traditional hub and spoke conspiracy, recourse is made to the manner in which the U.S. 

Court has described it as the definition captures the core of hub and spoke conspiracy: 

“a central mastermind, or ‘hub,’ controls numerous ‘spokes,’ or secondary co-conspirators. The 

spokes each participating independent transactions with the individual or group of individuals 

at the ‘hub’ that collectively further a single, illegal enterprise.”88 

 

Referring to Chapter 3 of this research, hub and spoke algorithmic collusion may occur when market 

operators use third parties’ algorithms or independently use algorithms that are similar to each other to 

determine prices and react to changes in the market. The vertical agreement between the market operator 

and the third party/algorithm developer is not challenged by the author of this research under Article 

 
88 United States v. Newton, 253,255. 
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101(1) TFEU. However, what is regarded as a matter of concern is that the use of a similar algorithm 

may give rise to a collusive agreement even though the market operators did not agree to collude at the 

point of using the algorithm. However, it can be presumed that the market operators may be aware of 

the possibility of collusion occurring.  

 

It is important to note that in terms of collusion among market operators especially within the hub and 

spoke, the direct exchange of information between market operators within the hub and spoke has 

mostly been the focus of the concept of “agreements” and/or “concerted practices” under Article 101(1) 

TFEU. However, according to the Guidelines on Horizontal Cooperation in the European Commission, 

“information disclosed indirectly through a common agency or third party” can be considered an 

infringement of Article 101(1) of the TFEU.89 Analysing indirect information exchange requires a 

distinction between circumstances where it is required under standard business practice to share 

information with market operators and situations wherein competitors share information to facilitate 

collusion and other anti-competitive behaviour.  

 

The application of this to the hub and spoke algorithms is that the functionality of algorithms is what 

brings about collusive conduct, and an algorithm may not function without collecting and analysing the 

market through information exchange from one algorithm to another whether directly or indirectly. 

Therefore, it may be submitted that the process of algorithms extracting information can be considered 

as an information exchange in which Article 101 TFEU may become applicable.  

 

Thus, Musique Diffusion Franoise v Commission was the very first case that gave practical insight into 

indirect communication between competitors. A complaint was received by the supplier from the 

French distributor who in turn informed the German and British distributors. The Court believed that 

an indirect exchange of information from the supplier had occurred for the purpose of preventing the 

exportation of products to the French market by pressurizing the German and British distributors.90 

 

The CJEU in the Eturas91 case evaluated the possibility of a hub and spoke conspiracy in the 

coordination of pricing rates facilitated by the third party’s intermediary online platform. The 

administrator of the third-party intermediary posted a notice on the system and sent an email to other 

online platform users (in this case, travel agencies) of an imposed technical restriction on the discount 

rate caps. The court in this case held that travel agencies who knew or were aware of the notice/email 

could presumably be a part of illegal collusion contrary to Article 101(1) TFEU unless they distanced 

 
89 Commission, Guidelines on the applicability of Article 101 TFEU to horizontal co-operation agreements ¶ 55, 
90 Case 100/80, Musique Diffusion Franoise v Commissio. 
91 Case C-74/14, Eturas’ UAB and Others v Lietuvos Respublikos konkurencijos taryba.  



 31 

themselves publicly from the third-party intermediary behaviour that amounted to collusion.92 Etura’s 

case is a clear example of the common usage of a third-party algorithm platform by market 

operators/competitors that could amount to an infringement of Article 101 of the TFEU. 

 

From a legal perspective of the analysis of the above competition law theories, applying the concept of 

agreements and concerted practices under Article 101(1) TFEU to algorithmic hub and spoke collusion 

seems challenging because competition authorities are tasked with the responsibility of understanding 

the algorithms and establishing that the algorithm was not designed to collude. Therefore, evidence of 

intent plays an important role in the sense that the exchange of information by algorithms within the 

hub is not sufficient. It must be established that the market operators had an intention to communicate 

and are aware of the effect such exchange of information between the algorithms in the hub and spoke 

conspiracy would have on their market behaviours.93 Thus, for the concept of agreements and concerted 

practices to apply to the hub and spoke algorithmic collusion, competition authorities and courts will 

consider the market operator's intent in using the algorithms and whether such intent was to achieve an 

anti-competitive behaviour or the market operator acted with the knowledge that the occurrence of anti-

competitive conducts under Article 101(1) TFEU is probable. 

 

Tackling hub and spoke algorithms with the concept of “facilitating practice” under Article 101 TFEU 

 

The absence of evidence of an anti-competitive intent can lead to challenges in applying the concept of 

agreement and/or concerted practices under Article 101(1) of the TFEU. However, if it can be proved 

that the programming and design of the algorithm are to facilitate collusion, the concept of facilitating 

practice may be a possible way of enforcing the illegality of the algorithmic collusion through the hub 

and spoke especially where there is evidence that hub and spoke algorithms were designed to facilitate 

collusion. The question that therefore comes to mind is “What is a facilitating practice?” It is defined 

as 

“…. conduct by firms, typically in an oligopolistic market, which does not constitute an explicit 

“hardcore” cartel agreement and helps competitors to eliminate strategic uncertainty and 

coordinate their conduct more effectively.”94 

 

Within the EU, a facilitating practice can be challenged either under Article 101 or 102 of TFEU.95 

Thus, facilitating practices such as horizontal cooperation agreements and information exchanges96 can 

 
92 Case C-74/14, Eturas’ UAB and Others v Lietuvos Respublikos konkurencijos taryba. 
93 Case 1188/1/1/11, Tesco v. Office of Fair Trading, ¶57, 58. 
94 OECD, “Policy Roundtable - Facilitating Practices in Oligopolies,” 9. 
95 Commission, Guidelines on the applicability of Article 101 of TFEU to horizontal co-operation agreements  
96 Petit, “The ‘Oligopoly Problem’ in EU Competition Law” 297. 
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fall under the purview of Article 101 TFEU. Hence, the author views facilitating practice addressed in 

the section from the perspective of Article 101 TFEU.  

 

Facilitating practices under Article 101 TFEU are generally regarded as circumstantial evidence in 

establishing an agreement or an infringement of Article 101 TFEU. Such practices are considered as 

illegal as they are regarded as collusive behaviour that can prevent, restrict, or distort competition. 

Recourse is made to the important role information exchange plays in establishing collusive conduct 

among market participants. The ECJ now CJEU opined consistently that the exchange of information 

allows for artificial transparency which may lead to tacit collusion97 because the information exchanged 

permits market operators to act independently on whether to tacitly collude. The position of the CJEU 

regarding information exchange applies to algorithms in the sense that it creates enhanced transparency 

thereby providing a possibility to collude in both high and less highly concentrated markets.98 

 

Practical examples of facilitating practice range from pricing strategies that support collusion, 

interlocking between competitors99  and communication among market operators that may aid collusive 

conduct with such facilitating practice being unilateral or otherwise. Thus, it can be regarded as 

unilaterally facilitating practice if a market operator establishes or uses a pricing algorithm that aids a 

collusive outcome notwithstanding whether such market operator is aware or not of such algorithm 

reaching a collusive outcome. 

 

Although the legal assessment of facilitating practice is a bit ambiguous100 and on a case-by-case basis, 

the CJEU in the Woodpulp II case assessed an advanced pricing announcement as a facilitating practice. 

Petit101 was of the opinion that although tacit collusion does not fall under the purview of Article 101 

TFEU, nevertheless Article 101 TFEU can be triggered and become applicable to tacit collusion if there 

is a practice that may artificially facilitate collusion without any explicit agreement or concerted 

practice. Thus, Article 101 TFEU may be fundamentally applied from a facilitating practice perspective 

to tackle algorithmic collusion under the hub and spoke even though such is not strictly covered under 

the EU competition law. 

 

Petit further argued that a connection between the facilitating practice and another market 

operator/competitor102 must exist for Article 101(1) to be applicable to tacit collusion. Thus, Article 

101(1) TFEU may only apply to the hub and spoke collusion where a facilitating measure is identified 

 
97 Commission, Guidelines on the applicability of Article 101 TFEU to horizontal co-operation agreements, 143. 
98 Case C-194/99, P Thyssen Stahl AG v Commission. 
99 OECD, “Policy Roundtables - Minority Shareholding,” 30. 
100 Wagner-von Papp, “Information exchange agreements” 155. 
101 Petit, “The ‘Oligopoly Problem’ in EU Competition Law” 293. 
102 Petit, “The ‘Oligopoly Problem’ in EU Competition Law” 323 
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as playing an important role in the algorithms tacitly colluding and will not be applicable in cases of 

“pure tacit collusion”. However, such application of the law of the concept of facilitating practice must 

be done on a case-by-case basis.  

 

For facilitating practices including exchange of information that eludes Article 101 TFEU, such could 

fall under the purview of Article 102 TFEU especially if it amounts to unilateral conduct, it can be 

regarded as unilateral dominant position and for non-unilateral conduct, referred to as abuse of a 

collective dominant position under Article 102 TFEU. Unfortunately, the focus of this thesis is on 

Article 101 TFEU, therefore, this paper will not explore facilitating practices under Article 102 TFEU.  

 

4.3.3. Conclusion/findings 

 
The process of information extraction from one algorithm to another can be considered an information 

exchange. Therefore, direct and indirect information exchange within the hub and spoke are regarded 

as an infringement of Article 101(1) TFEU. Nevertheless, indirect information must communicate 

evidence of intent to collude. Thus, it must be evident that market operators through their direct/indirect 

exchange of information had an intention to collude through their algorithms and are aware of the effect 

of such exchange of information within the hub and spoke. Furthermore, in the event that it is difficult 

to prove intent to collude in a hub and spoke algorithmic collusion, the concept of facilitating practice 

may apply to the hub and spoke algorithmic collusion, especially where there is circumstantial evidence 

that the algorithm was programmed and designed to facilitate collusion to further the prevention, 

restriction, and distortion of competition within the market. 

 

4.4. Predictable agent algorithms vs. “agreement”/“concerted practices” 

 

4.4.1. Introduction 

 
Can predictable agent algorithmic collusion fall under the purview of “concerted practices” under 

Article 101(1) TFEU?  

 

To answer the above question, section 4.4. reviews the definition of predictable agent algorithms as 

discussed in Chapter 3 and makes a distinction between predictable agent algorithms and messenger 

algorithms. The section further addresses the possibility of predictable agent algorithmic collusion 

amounting to tacit collusion. Finally, this section reviews how EU case law has defined the relationship 

between concerted practice and parallel behaviour and whether such can apply to predictable agent 

algorithmic collusion for it to be regarded as a concerted practice under Article 101(1) TFEU.  
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4.4.2. Discussions 

 
Predictable agent algorithms as mentioned in Chapter 3 are designed and programmed to execute certain 

instructions to give predictive analytic outcomes such as responding to an increase in price of another 

market operator’s algorithm. They are different from messenger algorithms in the sense that their 

functionality is beyond acting as a messenger but pervades the territory of monitoring competitors’ data 

to reacting to market conditions and with predictive analytics, competitors’ data are used to forecast 

changes in the market and a basis for the market operator to make his decision to maximize profit. Thus, 

predictable agent algorithms function precisely in the way it is programmed to act even though such 

action might be considered anti-competitive.  

 

Each market operator in unilaterally developing their algorithms may be aware that market operators 

are developing similar algorithms. However, collusion occurring from the algorithm predictable 

agents is not the express intention of the market operators, however, market operators may be aware 

that there is a possibility of algorithmic tacit collusion occurring if each market operator adopts pricing 

algorithms that maximize profits. At this point, the “concurrence of will” and “meeting of minds” 

becomes questionable if all market operators are aware that collusion is possible by adopting the same 

algorithm. Therefore, can “intent to collude” be reasonably justified under Article 101(1) TFEU if the 

market operators’ go-ahead to adopt the algorithms knowing fully well that the result will amount to 

anti-competitive collusion in the market? The response to this question can only be addressed on a case-

by-case basis.  

 

Collusion occurring with predictable agents is often referred to as parallel market behaviour owing to 

the fact that predictable agents need no agreements or concertation of practice to collude. Their actions 

for strategizing ways to maximize profits are independent of other market operators. Thus, the 

algorithm's conduct is referred to as parallel behaviour and the outcome of such behaviour is tacit 

collusion as discussed in Chapter 2.  

 

It is important to note however that, circumstantial evidence such as parallel market behaviour has been 

relied on to substantiate the subsistence of a concerted practice. In relying on parallel market behaviours, 

the CJEU delineated concerted practice from parallel market behaviour through the following:  

 

“… Although parallel behaviour may not by itself be identified with a concerted practice, it 

may however 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, having regard to 

the nature of the products, the size and number of the undertakings, and the volume of the said 
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market. ………Provided there is an attempt to stabilize prices in the market, parallel conduct 

may be regarded as evidence of concerted practice”103 

 

The Dyestuff case was the first case that addressed concerted practice wherein the court stated that in 

substantiating the existence of a concerted practice, parallel behaviour cannot be regarded as conclusive 

proof even though it is relevant. The court in its decision in Ahlstrom Osakeyhtio v Commission 

(Woodpulp II), clarified the position of parallel behaviour to concerted practices by stating that “parallel 

conduct cannot be regarded as furnishing proof of concertation unless concertation constitutes the only 

plausible explanation for such conduct”104 

 

Albors-Lloren (2006)105, emphasises the significance of the decision in Woodpulp II by stating that 

where evidence of contact between market operators is absent and there seems not to be any plausible 

explanation for a parallel behaviour, such parallel behaviour will be a proof of collusion.  

 

4.4.3. Conclusion/findings 

 
Collusion through predictable agent algorithms is more often not the express intention of the market 

operators because these algorithms are programmed not to collude but to react to market conditions and 

make an independent decision on how to maximize profit with the aid of predictive analytics on data of 

competitors and forecast on market changes.  Thus, one can view predictable agents’ algorithmic 

collusion from a standpoint of parallel market behaviour and submits from that standpoint that the 

existence of parallel behaviour (tacit collusion) in predictable agent algorithmic collusion can be 

regarded as strong evidence of concerted practice and therefore, the concept of concerted practice under 

Article 101(1) TFEU may be sufficient to address predictable agent algorithmic collusion.  

 

4.5. Self-learning algorithms vs. “agreements”/“concerted practice” 
 

4.5.1. Introduction 

 
Can self-learning algorithmic collusion fall under the purview of “agreement and/or concerted 

practices” under Article 101(1) TFEU?  

 

In an attempt to address the above-raised question, section 4.5 reviews the definition of self-learning 

algorithms as discussed in Chapter 3 and considers whether self-learning algorithms can create among 

 
103 Case 48/69, ICI Ltd. v. Commission, ¶ 66 
104 Case C-89/85, A. Ahlström Osakeyhtiö and others v Commission (Woodpulp II) 
105 Albors-Llorens, “Horizontal Agreements and Concerted Practices in EC Competition Law: Unlawful and Legitimate 

Contacts between Competitors” 23. 
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themselves an intention to collude whether through agreements or concerted practices. It also analyses 

the notion of agreement and concerted practices through the eye lens of renowned scholars such as 

Posner and Kaplow and how these notions can apply to self-learning algorithmic collusion.  

 

4.5.2. Discussions 

 
The possibility of self-learning algorithms colluding has raised concerns within the anti-competition 

community owing to the fact these artificial agents (algorithms) through self-learning may make 

decisions independently and autonomously adapt their strategies to that of other market operators to 

collude when the need arises. The mind-blowing aspect of these sets of algorithms is that their collusive 

outcome is independent of human design or programming but as a result of self-learning (machine or 

deep learning)106 of which the process is unknown to the algorithm designers and programmers because 

of the black-box nature of algorithms. These algorithms need not engage in agreements or concerted 

practices with one another, but the outcome of their conduct is similar to market operators that explicitly 

colluded.  Economically, explicit and tacit collusion have the same result but legally, are viewed 

differently.   Thus, can self-learning algorithms that have been embedded with machine and deep 

learning and programmed to optimize profitability in a dynamic market autonomously and 

independently decide to use conscious parallelism as the best optimal strategy to foster tacit collusion? 

 
According to Ezrachi and Stucke, the self-learning algorithm is the trickiest in terms of tacit collusion,  

“Here, the competitors unilaterally create and use computer algorithms to achieve a given 

target, such as profit maximization. The machines, through self-learning and experiment, 

independently determine the means to optimize profit. […] Noticeably, under this category 

neither legal concept – intent nor agreement apply”107
 

 

The legal consideration of agreement under Article 101(1) TFEU is the requirement of “concurrence of 

will” or “meeting of minds”.108  This legal consideration has not been expressed adequately in self-

learning algorithms as it is presumed that these machines do not have the capacity to create intentions 

that amount to the concurrence of will for a common goal, in this case, anti-competitive conduct. Thus, 

in a layman’s parlance, algorithms cannot “agree” in the actual sense of agreement as implied under 

Article 101(1) TFEU.109 

 

From an enforcement point of view, an infringement of Article 101(1) TFEU is reliant on establishing 

the existence of agreements or concerted practices. Thus, algorithms tacitly colluding without the 

 
106 Ezrachi and Stucke, “Artificial intelligence & collusion: When computers inhibit competition” 1775. 
107 Ezrachi and Stucke, “Sustainable and Unchallenged Algorithmic Tacit Collusion”, 217-241. 
108 Case T-41/96, Bayer AG v Commission, ¶ 69 
109 Ezrachi and Stucke, Virtual Competition: The Promise and Perils of the Algorithm-Driven, 39-41  
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existence of agreements or concerted practices is not per se illegal or unlawful.110 Thus, the first 

consideration for enforcing the legality of self-learning algorithmic collusion is to revisit the concept of 

“agreement” and “concerted practice”. 

 

Much has been discussed on the “agreements” in Chapter 2 and the evidentiary requirements needed to 

be considered when proving the existence of agreements or concerted practice that may restrict, distort 

or prevent competition. However, difficulties arise when competition authorities become saddled with 

the responsibility of proving an agreement or concerted practice in situations such as self-learning 

algorithmic collusion.  

The concept of agreement does not ordinarily apply to tacit collusion. However, scholars such as 

Posner111 and Kaplow112 have otherwise opined that oligopolistic behaviour in itself encompasses a 

medium of understanding among the market operators.113 The author of this thesis cannot but agree with 

the opinions of these scholars. In a market where tacit collusion is prevalent, the decision of each market 

operator to use algorithms (whether predictive analytics or artificial intelligence) to monitor 

transparency and access market strategies can itself be termed an unspoken understanding which could 

be referred to as a sort of agreement under Article 101(1) TFEU especially if all the market operators 

are aware of the outcome of tacit collusion. It becomes challenging to prove whether, at the point of 

interdependence among the market operators, these competitors were aware that their conduct of tacit 

collusion amounts to anti-competitive behaviour. However, expanding the concept of “agreement” to 

allow the conduct of tacit collusion could be a first step in the right direction of Article 101 tackling 

self-learning algorithmic collusion. 

 

Also, the EU Guidelines on Horizontal Cooperation114 noted that the exchange of information between 

market operators could fall under the purview of Article 101 TFEU provided that an agreement or 

concerted practices of exchanging information exist.115 By merely receiving information on the market 

activities of other market operators (competitors), a market operator may be a party to a concerted 

practice. The rationale behind the exchange of information (whether public or private) amounting to 

anti-competitive conduct is the effect such exchanged information may have in reducing if not 

eliminating the level of uncertainty of the market operators’ pricing behaviour thereby restricting the 

need to compete against one another. From a theory of harm perspective, self-learning algorithmic 

collusion can be facilitated through information exchange among self-learning algorithms of different 

 
110 Page, “Communication and Concerted Action” 603 
111 Posner. "Oligopoly and the antitrust laws: A suggested approach." 
112Kaplow, Competition Policy and Price Fixing 
113 Kovacic et al, “Plus Factors and Agreement in Antitrust Law” 395 
114 Commission, Guidelines on the applicability of Article 101 of TFEU to horizontal co-operation agreements. 
115 Whish and Bailey, Competition law, 577. 
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market operators, especially where the existing transparency of competitors’ information is 

insufficient.116  

 

With that in mind, careful consideration needs to be taken when an undertaking’s self-learning 

algorithms monitoring market conditions to determine dynamic pricing are able to do so by tracking 

competitors’ publicly available and disclosed information and such information is used to reduce 

uncertainty and determine market prices. Thus, even though the publicly disclosing information and 

tracking may not be regarded as a proper form of communication, it seems presumable to conclude that 

these self-learning algorithms through monitoring and tracking one another engaged in some form of 

contact with the sole purpose of replacing uncertainty with certainty through mutual knowledge and 

that may be submitted to fall under the purview of Article 101 TFEU. It is worth noting and a matter 

for consideration that information exchange need not be direct nor an actual communication among the 

market operators (in this case, algorithms) provided the information is available to the general populace 

for competitors to access.117  

 

Therefore, it can be argued that transparency of information leads to information exchange which can 

facilitate tacit collusion. However, the concept of agreement or concerted practice is required in order 

to exchange such information and for such information exchange to be considered as collusion under 

the purview of Article 101 TFEU. Therefore, if the concept of agreement is broadened to accommodate 

unspoken understandings among self-learning algorithms, especially where the market operators are 

aware that these unspoken understandings may lead to anti-competitive conduct, Article 101 TFEU may 

be sufficient to cover self-learning algorithmic collusion.  

 

To close the gap between algorithmic collusion, agreements, and concerted practices, reference must 

be made to Posner's suggestion which was regarded as Chicago’s reaction to the SPC paradigm of 

Harvard herein referred to now as the standard argument of the lawfulness of tacit collusion.  

 

The SPC paradigm, also known as the Structure-Performance Conduct is today’s societal position in 

the competition industry wherein market operators who decide not to reduce prices with the awareness 

that costs have fallen are not regarded as engaging in collusive agreements or conspiracy,118 but as 

maximizing profit as any rational market operators is expected to do and thus, should not be considered 

illegal because the decisions not to reduce prices are independent.  

 

 
116 Wagner-von Papp, “Information exchange agreements,” 138. 
117 Odudu, “Indirect Information Exchange: The Constituent Elements of Hub and Spoke Collusion” 205. 
118 Turner, “The Definition of Agreement under the Sherman Act: Conscious Parallelism and Refusals to Deal” 663-67  
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Posner’s also known as the Chicago’s paradigm rejected the SPC’s views and his response was that the 

argument canvassed by the SPC approach is “inadequate”119 in the sense that “voluntary actions by the 

sellers are necessary to translate the bare condition of an oligopoly market into a situation of non-

competitive pricing.”120 His argument can be applied to algorithmic collusion from the following 

viewpoint: the market operator through algorithms communicate his “offer” through output restrictions 

and the actions of the competitors on receiving the communication (whether they decide to also restrict 

their output or otherwise) determines whether the offer is “accepted”. When an algorithm acts in a 

particular way in the market and the other algorithms react to the extent that the outcome of anti-

competitive conduct is achieved, one can submit that an overview of offer and acceptance which is the 

basis of an agreement has been established for algorithmic collusion. Thus, as Posner succinctly puts it, 

algorithmic tacit collusion does not occur by accident but a desire by market operators to establish and 

maintain healthy prices in the market thereby forgoing competition.121 It is the submission of this 

research that such algorithmic collusion is covered under the notion of “agreement” or “concerted 

practices” under Article 101 TFEU 

 

The CJEU in the Dyestuff case122 emphasised that “although parallel behaviour may not in itself be 

identified with a concerted practice, it may, however, amount to strong evidence of such practice …”123  

Until Woodpulp’s case, courts were reluctant in embracing the likelihood of applying Article 101(1) 

TFEU to tacit collusion.124 

 

The position of the Court in Woodpulp II’s case became adapted later, 125 as the Court refused to exclude 

the possibility that tacit collusion may fall under the purview of Article 101 TFEU. The position of the 

court on tacit collusion was later affirmed in the CISAC case in 2013.126 Thus, if it is the only plausible 

and credible explanation that can be submitted, concerted practices can be inferred from conscious 

parallelism.127 

 

4.5.3. Conclusion/findings 

 
Empirical evidence that shows that self-learning algorithms exist in the market seems low, however, 

the possibility of self-learning algorithms becoming highly conversant in the market is high due to the 

rate at which technology is developing. However, the mere fact that self-learning algorithms through 

 
119 Posner, “Oligopoly and the antitrust laws: A suggested approach” 1575. 
120120 Posner, “Oligopoly and the antitrust laws: A suggested approach” 1574 
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monitoring and tracking one another have the ability to replace uncertainty with certainty through 

mutual knowledge of information exchange with one another makes it possible to address such collusion 

under the concept of agreements and/or concerted practice of Article 101(1) TFEU. Moreover, self-

learning algorithmic collusion may be tackled under Article 101 TFEU provided that additional 

evidence establishing that concerted practices of collusive conduct can be inferred from such tacit 

collusion.  

 

5. Concluding Remarks 
 

Recent technology development especially algorithms have challenged the standard approach, 

dynamics and limits of competition law, and the regulator’s reliance on its protection of the EU internal 

markets.  

 

The former Chairman of the UK Competition and Market Authority, Lord David Currie stated in the 

Concurrences Innovation Economic Conference of 2017 that:  

“The rise of the algorithmic economy raises potentially difficult questions for competition 

policy…..Algorithms can provide a very effective way of almost instantly coordinating 

behaviour, possibly in an anti-competitive way. Where algorithms are designed by humans to 

do so, this is merely a new form of the old practice of price-fixing. But machine learning means 

that the algorithms may themselves learn that coordination is the best way to maximise longer-

term business objectives. In that case, no human agent has planned the coordination. Does that 

represent a breach of competition law? Does the law stretch to cover sins of omission as well 

as sins of commission: the failure to build in sufficient constraints on algorithmic behaviour to 

ensure that the algorithm does not learn to adopt anti-competitive outcomes?......”.128 

 

One of the issues identified by scholars within the competition law industry is that collusion through 

algorithms can enhance tacit collusion and provide the possibility for market operators to achieve the 

same collusive result that is expected in traditional cartel collusion. The discussion as to whether 

algorithms can indeed enhance tacit collusion is one that the possibility of it cannot be denied especially 

at the rate at which technology is advancing and impacting our lives. 

 

It is worthy to note that since algorithms have provided a new way for market operators to collude, 

competition authorities are tasked with the responsibility of recognizing whether there is a need to 

 
128 David Curie “Speech given at the Concurrences Innovation Economic for Antitrust Lawyers Conference, King’s College 

London”,2017.  
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redefine the traditional concept of agreement and concerted practices to accommodate algorithmic 

collusion in this age of analytics and machine learning algorithms or perhaps it is pertinent to establish 

checks and balance on algorithms and introduce new legislation. Moreover, the development of self-

learning algorithms has questioned the extent competition law can be stretched to accommodate anti-

competitive collusive behaviour especially considering the limitation surrounding agreements and 

concerted practices of Article 101(1) TFEU. 

 

On this basis, this research identified four types of algorithmic collusion both from the factual and 

legal/enforcement point of view and focused on how algorithmic collusion can be addressed under the 

concept of “agreements” and “concerted practices” of Article 101(1) TFEU. This research suggested 

the need for competition authorities and courts to expand the concept of agreement and concerted 

practices to address the occurrence of algorithmic collusion more fruitfully.  

 

From a legal and enforcement point of view, it is pertinent to make a distinction between algorithms 

that are used as a supplementary tool by market operators to further aid their intention, agreements and 

arrangement which ordinarily falls within the ambit of the traditional concept of agreements and 

concerted practices under Article 101(1) TFEU and algorithms that can align the user’s business 

conduct with the other market operators behaviour to maximize profits without the user’s intention or 

concurrence of will to collude thereby functioning from a space of conscious parallelism, which for 

purpose of emphasis, is not unlawful within the EU competition laws.  

 

This research concludes that messenger algorithmic collusion is an infringement of Article 101(1) 

TFEU because the algorithms merely act on the “concurrence of will” and “intention” of the market 

operators to collude. Without instructing the messenger algorithm to act on the collusive conduct of the 

market operator, this category of algorithms cannot function on its own. However, challenges may arise 

when the competition authorities are required to understand the technology and gather evidence to meet 

the standard set by EU competition law. However, evidence of intent which may become visible in the 

communication between the market operators is sufficient to bring messenger algorithms within the 

fold of Article 101(1) TFEU.  

 

The hub and spoke algorithmic collusion, depending on the facts of the case can fall under the purview 

of the traditional definition of the concept of “agreement” and “concerted practice. The agreement 

between a third-party algorithm and the market operator is ordinarily not an issue for consideration 

under Article 101(1) TFEU. However, what the author regards as a challenge and addressed in this 

research is the collusion between market operators using the same algorithms. Therefore, the author 

concludes that evidence of “intent” plays a tremendous role in deciding whether the concept of 

agreement and concerted practice addresses hub and spoke algorithmic collusion.  
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One common variable with algorithmic collusion is the exchange of information. The exchange of 

information plays an important role in determining whether the concept of agreement and concerted 

practices under Article 101(1) TFEU addresses algorithmic collusion. Market transparency is a core 

aspect of the EU competition market and allows for the effectiveness of the competitive market.129  

However, with the existence of self-learning algorithms with the capability of using machine and deep 

learning to process data, transparency that allows free flow of information may aggravate the pressure 

of algorithmic collusion. Thus, to successfully apply the concept of agreements and concerted practices 

to the algorithmic exchange of information, competition authorities must be cautious of whether the 

purpose of the information transparency is to facilitate collusion. However, the role of caution is limited 

to the hub and spoke, and predictable agent algorithms because self-learning algorithms with machine 

and deep learning need not know the intention of the market operators before colluding with one 

another. These algorithms are capable of interpreting and analysing transparent information in a way 

that the human brain may not comprehend and through such analysing of data, the algorithm may decide 

that the best course of action is to collude. This makes it difficult for competition authorities to prove 

intent. However, where it can be substantiated that the algorithm programming and design are to 

facilitate collusion, the concept of unilateral facilitating practice under EU competition law may apply 

on a case-by-case basis. 

 

With regards to the role exchange of information plays in collusive conduct, the Commission in its 

Guidelines on the applicability of Article 101 TFEU to horizontal cooperation agreement was of the 

opinion that information exchange permits artificial transparency that allows the possibility of market 

operators to act independently on the information transparently available and tacitly collude130 (which 

is not illegal per se). This position applies to algorithms in the sense that enhanced transparency created 

by algorithms provides the possibility to collude in both high and less highly concentrated markets.131 

Competition authorities and the Courts are unwilling to regulate the flow and exchange of information 

between algorithms and market operators within the market because the free flow of information “is 

normally an aid to commerce”132 and “can in certain circumstances increase economic efficiency and 

render markets more, rather than less, competitive.”133 

 

The notion of revisiting the concept of “agreement” and “concerted practices” under Article 101(1) 

TFEU to accommodate algorithmic collusion was suggested by the author and in revisiting the concepts, 

the author further addresses the need for competition authorities to consider technology advanced tools 

 
129 World Economic Forum, “The 12 Pillars of Competitiveness”.  
130 European Commission, Guidelines on the applicability of Article 101 TFEU to horizontal co-operation agreements. 143. 
131 Case C-194/99, P Thyssen Stahl AG v Commission. 
132 Sugar Inst., Inc. v. United States, 297 U.S.  
133 United States v. U.S. Gypsum Co., 438 U.S. 
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in the form of regtech (as versatile in the financial services134), in detecting algorithmic collusion that 

is harmful to EU competition market. Similar advanced tools are already in existence in detecting cartels 

within open source.135 However, the risk of disrupting and restricting a competitive environment seems 

high especially when the advanced detection tools identify algorithmic collusion prematurely.136 

 

Moreover, as the technology and competition law environment advances, competition authorities 

should be tasked with the responsibility of updating their technical knowledge on algorithmic collusion; 

develop techniques that can gather evidence to support the authorities in gaining in-depth knowledge 

and information on how algorithms can collude and broaden its specialist skills on the technicality of 

algorithms to assist in providing the best solution when algorithmic collusion matter arises.  

 

With the above being said, it is the submission of the author that on the critical analysis of algorithmic 

collusion and the concept of “agreement” and “concerted practice” under Article 101(1) TFEU, the 

author submits that the existing regulation particularly Article 101(1) TFEU can accommodate 

algorithmic collusion with a caveat that algorithmic collusion that cannot be addressed under the 

concept of “agreement” and “concerted practice” under Article 101(1) TFEU either because 

competition authorities have already stretched the concept of “agreement and concerted practices” to 

thin or there is limited policy consideration, such algorithmic collusion may fall under the purview of 

Article 102 TFEU and the EU Merger Regulation without the need to develop new regulations for 

algorithms.  
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