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Abstract: 

We provide an economic assessment of zero-rating offers in the context of mobile internet ac-

cess services and draw six lessons: (1) Zero-rating can have several different characteristics that 

crucially affect their economic and welfare assessment. Thus, regulatory interventions must be 

based on a careful case-by-case analysis. (2) In the context of zero-rating offers, it is often crucial 

to evaluate the extent to which users are able to activate and deactivate a (throttled) zero-rated 

tariff option. If activation/deactivation is easy and instantaneous, a sound economic theory of 

harm for consumers will in many cases be hard to establish. (3) Similarly, if access to zero-rated 

partner programs is non-discriminatory and entails low barriers to entry, a sound theory of harm 

for content providers will usually not be given. (4) Zero-rating can be beneficial for consumers 

and (legal) content providers alike by contributing to a reduction of illegal content. Combined 

with throttling it can mitigate congestion problems. However, by requiring all content belonging 

to the same content category to be treated equally with respect to throttling, independent of 

whether a content provider opted for zero-rating or not, the existing regulation creates a nega-

tive externality on those content providers that do not wish to be zero-rated for some reason. 

(5) Particular attention should be paid to the impact of throttled zero-rating tariffs on the com-

petition between mobile network operators (MNOs) and MVNOs. The latter may not be able to 

compete on equal footing with MNOs, because they benefit less from the traffic management 

aspects of zero-rating. (6) Competition among (infrastructure-based) ISPs provides a safeguard 

against severe rent extraction and, thus, an abuse of throttling and zero-rating as an exploitative 

device. Therefore, regulators should carefully account for the competitive environment and the 

existing tariff portfolio and options before deciding to intervene. Competition policy, rather than 

ex-ante regulation, may be more suitable for this task. 
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1. Introduction 

In this paper, we provide an economic analysis of zero-rating from a European perspective. Zero-

rating denotes a tariff (or tariff option) that allows end-users to access certain content free of 

charge for the corresponding data consumption. Zero-rating is usually offered in mobile networks, 

where it is common to sell end-user tariffs that entail a certain data allowance. Zero-rated content 

would then not count against that allowance. However, zero-rating is also possible in pay-per-use 

tariffs, where end-users would pay extra for each marginal unit of data consumption (say per 

Megabyte). Here, zero-rated content would incur an incremental data cost of zero.  

Zero-rating means that certain content does not impose data costs for end-users. This does not 

rule out that the data costs are borne by a third party, i.e., neither the ISP nor the end-user. In 

particular, it is possible that a CP pays the ISP for the end-use s data o su ptio  that a ue 
he  a essi g that CP s o te t. This latter practice is called sponsored data and offered, for 

example, by AT&T in the US.1 

Moreover, zero-rating may be coupled with throttling, i.e., the ISP may choose to offer zero-rated 

content only when, at the same time, the download speed of this content is reduced, compared 

to the download speed for non-zero-rated content. Such zero-rating tariffs with throttling are be-

ing scrutinized under the existing EU net neutrality rules, although, to date, the legal assessment 

is inconclusive with respect to the precise conditions under which zero-rating in combination with 

throttling is indeed illegal according to EU net neutrality law. We offer a brief summary of the 

legal perspective on zero-rating in Section 2. However, in light of the legal discretion in the evalu-

ation of zero-rating offers and a need to consider those practices on a case-by-case basis (see also 

BoR (16) 127b), the main goal of this article is to offer an economic assessment of different zero-

rating practices: What type of zero-rating offers are conceivable and found in practice? Why 

would ISPs offer such zero-rating offers? Under which circumstances may zero-rating be harmful 

to o su e s, CPs a d/o  so iet  at la ge, e.g.,  li iti g a iet  o  o su e s  hoi e? What 
are the main takeaways for regulators who have to decide which practices to prohibit? 

This list of questions serves as a guide to the organization of this article. In Section 2, we briefly 

characterise the EU legal landscape and identify important characteristics that help classifying 

different zero-rating offers and, thus, address the first question.  

In Section 3, we explore the business rationales behind different types of zero-rated offers and, 

thus, address the second question. Here, we discuss alternative revenue models based on charg-

ing content providers and making differentiated offers to consumers. We also elaborate on traffic 

management considerations according to which a reduction of bandwidth (throttling) can help to 

mitigate congestion problems. Furthermore, we discuss zero-rating offers as a market positioning 

strategy of ISPs.  

In Section 4, we take a closer look at the economics of certain zero-rating practices complement-

ing the discussion of Section 3. In particular, we discuss likely effects on consumers, content pro-

viders and society at large and, thus, address the third question. Here, we focus on four aspects 

that are of particular relevance in the ongoing European debate; first, how the specificities of 

partner selection on the content provides sides affect the different parties involved; second, how 

                                                           

1 See https://developer.att.com/sponsored-data 
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throttling as part of a zero-rated offer affects the economic analysis; third, how security and pri-

vacy issues can be taken into account; and fourth, how roaming issues can be analysed.  

In the conclusion, we draw six important lessons that are relevant from a regulatory perspective. 

In a nutshell, these lessons can be put as follows: first, the diversity of different zero-rated offers 

makes it necessary to follow a case-by-case analysis; second, regulatory intervention are likely to 

be difficult to justify if consumers can easily switch between a zero-rated and a corresponding not 

zero-rated tariff option; third, on the content provider side, if access to a partnership program is 

easy, low-cost, and non-discriminatory, harm on the content provider side will be difficult to es-

tablish; fourth, throttling not only can mitigate congestion problems, but can also be seen as a 

tool to inhibit the diffusion of illegal content; fifth, zero-rated tariffs with throttling raise questions 

about the viability of mobile virtual network operators; and sixth, intense competition between 

ISPs severely limits rent extraction possibilities through zero-rating. On a more fundamental level, 

we also argue why in the context of zero-rating existing EU net neutrality regulation should be 

revisited. 

  

2. A first look at zero-rating 

2.1 Legality of zero-rating offers 

The legality of certain zero-rating offers has been challenged partly because of an alleged violation 

of net neutrality rules. For more than a decade the issue of net neutrality has provoked an intense 

academic and policy debate about the appropriate set of rules that should govern Internet access 

services (IASs). The adoption of net neutrality rules in 2015, both in the United States and in the 

European Union (Regulation EU 2015/2120) seemed to have marked a first milestone in the policy 

debate surrounding net neutrality. However, the debate is far from being over. 

In the US, the Federal Communications Commission (FCC) has overturned the existing net neu-

trality rules in December 2017, essentially allowing (again) contractual freedom between Internet 

Service Providers (ISPs) and Content Providers (CPs) as well as consumers. This means that ISPs in 

the US can engage in all kinds of traffic management practices, including commercial agreements 

between CPs and ISPs to prioritize traffic based on content, type or origin. Moreover, ISPs in the 

US a  e pe i e t f eel  ith diffe e t p i i g odels, i ludi g letti g CPs pa  fo  o su e s  
data use. 

In the EU, the adopted net neutrality regulation (EU 2015/2120) limits the contractual freedom 

between ISPs and CPs as well as between ISPs and consumers, but also allows for several excep-

tions from a strict version of net neutrality. While overt pay-for-priority offers to CPs, which are 

currently legal in the US, are clearly illegal in the EU, other contractual agreements and practices, 

in particular zero-rating are currently under scrutiny with regards to their legality by several Na-

tional Regulatory Authorities (NRAs), for example, by the German Bundesnetzagentur (BNetzA).  

Questions about the legality of zero-rating practices arise because the regulation adopts a strict 

version of net neutrality on the one hand, but then allows for several exceptions, on the other 

ha d. Mo e spe ifi all , i  A ti le  the egulatio  la s out that it ge e all  seeks to safeguard 

equal and non-discriminatory treatment of traffic in the provision of Internet access services and 

related end-users’ rights  a d i  A ti le  first subparagraph a strict definition of net neutrality 

is adopted  oti g that Providers of internet access services shall treat all traffic equally, when 
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providing internet access services, without discrimination, restriction or interference, and irrespec-

tive of the sender and receiver, the content accessed or distributed, the applications or services 

used or provided, or the terminal equipment used.  O  the othe  ha d, A ti le  allo s fo  
Agree e ts et ee  pro iders of i ter et a ess ser i es a d end-users on commercial and tech-

nical conditions and the characteristics of internet access services such as price, data volumes or 

speed, [...]  as long as it does not limit end-use s ights, laid out i  A ti le , i.e. to access and 

distribute information and content, use and provide applications and services, [...], irrespective of 

the end-users’ or pro ider’s lo atio , or the lo atio , origi  or desti atio  of the i for atio , o -
tent, application or service, [...] .  Fu the o e, A ti le  se ond and third subparagraph detail 

so e e eptio s i  the o te t of reasonable traffic management . Fu the o e, A ti le  
allo s e eptio s fo  spe ialized se i es, i.e., services other than Internet access services, which 

are optimised for specific content, applications or services, or a combination thereof, [...] . Due to 
a lack of clear guiding principle, economic actors and, in particular, ISPs have to operate in an 

uncertain regulatory environment. 

The EU regulation does not explicitly mention zero-rating and in this article, and we do not intend 

to engage in a legal discussion and interpretation of Article 3 in EU 2015/2120 in the context of 

zero-rating. This has already been done elsewhere (see, e.g., Fetzer, 2017, and Kühling, 2017), 

with partly conflicting conclusions, which corroborates our view that there is some room for legal 

dis etio . Ope  to legal de ate is also hi h ole the BEREC Guideli es o  the I ple e tatio  
by National Regulators of Eu opea  Net Neut alit  Rules  BoR   that e e pu lished  
the Body of European Regulators for Electronic Communications (BEREC) play in the assessment 

of the legality of zero-rating offers, above and beyond the regulation itself. On the one hand, the 

Guidelines were explicitly commanded by Article 5(3) of the EU regulation. However, the Guide-

lines are not a legally binding norm per se, but they do go in much more detail than the regulation 

and, in particular, explicitly discuss zero-rating. 

2.2 Classification of zero-rating practices 

As highlighted in the introduction, whether the zero-rated data consumption is paid for by the CPs 

or not, already marks an important distinction for zero-rating offers. More generally, for any case-

by-case analysis, we propose to use the following questions to determine some of the key char-

acteristics of a given zero-rating offer: 

1. Does becoming a partner require monetary or non-monetary payments (e.g., payments 

in data) from the content partner to the ISP? 

2. Which implied or explicit costs have to be borne by CPs to become a content partner? 

3. Is there non-discriminatory access to becoming a zero-rated content partner?  

4. Is zero-rating part of a vertically integrated offer by the ISP? 

5. Do there exist contract offers to consumers without zero-rating that correspond to those 

with zero-rating? 

6. Can zero-rating be easily switched on and off by consumers (e.g., on an hourly or daily 

basis?) 

7. Does (and if so, under which circumstances) zero rating lead to a different transmission 

quality of content by zero-rated partners? 

8. Does (and if so, under which circumstances) zero rating lead to a different transmission 

quality of content by non-partners? 
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9. With respect to different transmission quality, are different types of content treated dif-

ferently under zero-rating? 

 

We note that the list of questions could be extended. The answer to question 1 determines 

whether zero-rating can possibly be in line with net neutrality rules in Europe: If the answer to 

Question 1 is affirmative, then the zero-rating offer under consideration will most likely be seen 

in violation with EU net neutrality regulation, because this practice would violate the non-discrim-

ination condition laid out in Article 3 (cf. Section 2.1 and BEREC, 2016). For example, a sponsored 

data regime, where zero-rated content partner need to make monetary payments regime imme-

diately raises concerns that are similar to those raised in the net neutrality debate response to 

pay-for-priority regimes – that is, there are concerns that fair and equal competition between CPs 

is e da ge ed e ause o l  fi a iall  st o g a d ig  CPs ould e a le elie e thei  usto e s 
of the data costs associated with using their service, ultimately leading to a competitive ad-

vantage. We briefly comment on and summarize the economic literature on sponsored data (such 

as AT&T s Spo so ed Data , hi h is a ele a t issue i  the US see Se tio  .2). 

From a European vantage point, with the current net neutrality regulation in place, the questions 

that will need careful consideration are Questions 2 to 9; our exposition in Sections 4.1 and 4.2 

relates to them. In most of this article, we concentrate on the evaluation of the – from a European 

regulatory perspective – more- ele a t ases of t ue  ze o-rating plans, where the ISP offers to 

zero-rate content without monetary compensation by the CPs. Such zero-rating plans have been 

or are being pursued by, e.g., T-Mobile USA (BingeOn), Deutsche Telekom (StreamOn) and Voda-

fone (Vodafone Pass).2 

Questions 2 to 4 provide a classification about implicit or explicit discrimination to become a zero-

rated partner. We address these questions in Section 4.1. Questions 5 and 6 classify offers with 

regard to options available to consumers. Clearly, Question 6 can only be addressed if the answer 

to Question 5 is affirmative. We address this issue in Section 4.2. Questions 7 to 9 classify the offer 

with regard to throttling – the p a ti e of th ottli g a  e see  as a  ISP s e fo e e t of a speed 
limit for some or all types of service. These questions are addressed in Section 4.2. 

We note that a particular zero-rating offer may well be in compliance with the net neutrality reg-

ulation laid out in Article 3 of EU regulation 2015/2120, but be ruled out on the grounds that it 

violates legal norms other than net neutrality (e.g., regarding the roaming regulation EU 531/2012 

as amended by Article 7 of EU Regulation 2015/2120). We touch upon this possibility in Sections 

4.3 and 4.4. 

 

                                                           

2 Note that these tariffs may differ in other dimensions, such as whether the transmission quality of zero-

rated content is throttled or not. 
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3. Business rationales for zero-rating and economic impli-

cations 

3.1 General considerations  

ISPs enable consumers to access a wide variety of content; e.g., the possibility to interact with 

other users on social networks, to consume online news and entertainment, and to make pur-

chases of physical products. Diffe e t t pes of o su e s  a ti ities e ui e diffe e t t a s issio  
quantity characteristics, such as speed, jitter or latency; these requirements stem from decisions 

made by content providers (CPs) in the light of the existing internet infrastructure, compression 

technology and industry standards. For example, video streaming of live news events has different 

requirements in these dimensions than written summaries of such an event. 

Actors on the content side can serve niche audiences or have a large following. They may be prof-

itable enterprises or be non-profit endeavours. There are many actors that operate as platforms 

in the sense that they manage network effects among its users.3 They run different revenue mod-

els: For instance, they may charge consumers for usage (with a subscription or pay-per-use fee) 

or make bundled offers of content in combination with advertising. 

Consumers are heterogeneous in their intended consumption pattern implying that they have 

different wants and needs regarding data volume, download speed and latency. For example, 

given their typically low income, high-school students may not mind reduced transmission quality 

if it comes hand-in-hand with higher effective data volumes and/or lower price. Some other con-

sumers may not have high demands of data-intensive content, but want to be at the premium 

end in terms of transmission speed. 

The distributions of consumer and content provider characteristics is important for the success of 

a  ISP s ze o-rating program; and for the assessment of whether it constitutes harm to consumers 

or content providers. These distributions determine the surplus that accrues to an ISP introducing 

a zero-rated offer and well as the surpluses of the other actors in the market. Also, the competitive 

landscape for internet access matters. How many competing ISPs operate in the market? What 

are their technologies (e.g., the spectrum licenses they control) and business models? 

In what follows we focus on the market for mobile internet access, where zero-rating is most 

prominent. In this market, mobile network operators (MNOs) are active often together with mo-

bile virtual network operators (MVNOs), which come in different types. In mobile networks, a 

common practice by ISPs is to offer plans with data caps. We consider this to be the default data 

plan; it entails a limited data allowance and that any content that is accessed by the end-user is 

served with the same transmission quality and equally counts against this allowance. 

The success and economic impact of a zero-rating offer then depends on the competitive land-

scape in this market. In the subsequent subsections, we provide four reasons why ISPs may be 

inclined to offer zero-rating tariffs. They lead to a multitude of different zero-rating practices. We 

discuss the economics behind those four reasons and in some instances hint at the welfare effects 

on content providers and consumers. 

                                                           

3 See, e.g., Belleflamme and Peitz (2018) for details. 
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The following discussion highlights that ISPs have to make predictions how the various actors re-

spond to the introduction of a zero-rated offer. This leads to complex market interactions, so that 

it is very challenging for regulatory authorities to foresee the effect of their regulatory interven-

tion; see our Lesson 5 in the conclusion. Another lesson (see Lesson 1 in the conclusion) that 

emerges from this section is therefore that there is a need for a careful economic assessment of 

zero-rating practices case by case. 

3.2 Revenues from CPs  

ISPs can be considered to be two-sided platforms. That is, ISPs enable interaction between CPs, 

on one side of the market, and consumers, on the other side of the market by setting prices to 

consumers and CPs for access to each other.  Between these two groups, cross-group network 

externalities exist: consumers value the presence of many CPs, and vice versa.4 A robust economic 

result in these types of markets, no matter what is the type of competition between ISPs, is that 

an exogenous price increase for one group (say the CPs) will lead to a reduction in prices for the 

other group (say consumers). This result is relevant in a regulatory context in which one price may 

be determined by regulatory intervention. 

Net neutrality regulation can be understood as a zero-price regulation for CPs, meaning that non-

discriminatory access to all CPs is offered by an ISP with a price equal to zero.5 Thus, net neutrality 

regulation prevents the possibility of endogenous two-sided pricing where the fees that an ISP 

charges to consumers are counterbalanced by fees charged to CPs. This has two implications. First, 

net neutrality prevents ISPs to tap into the additional revenue stream coming from the CPs. Sec-

ond, everything else being equal, end-user prices for internet access are likely to be higher with 

net neutrality regulation. In summary, if not constrained by regulation, ISPs would likely prefer to 

generate some additional revenues from the CP side of the market by offering CPs some benefit 

i  etu  e.g., p io itizatio  of data o  e e ptio s f o  the use s  data allo a e .   

The economics of sponsored data plans can draw on insights derived in the context of net neu-

trality more generally (see, e.g., Greenstein, Peitz, and Valletti (2016) and Easley, Guo, and Krämer 

(2017) for recent reviews of the net neutrality literature). Specifically, it is worth highlighting that 

the economic literature on net neutrality does not offer support for a strict net neutrality regula-

tion, because net neutrality may i) prevent an efficient rebalancing of prices in a two-sided plat-

form environment, ii) undermine an efficient use of scarce network capacity and iii) reduce ISPs  
investment incentives in broadband infrastructure (cp. Easley, Guo, & Krämer, 2017).  

To the best of our knowledge, there currently exist four working papers that explicitly consider 

the economic effect of sponsored data plans in the context of a two-sided market model: Jullien 

and Sand-Zantman (2016), Somogyi (2017), Jeitschko, Kim and Yakelevich (2018), and Qiu, Wang, 

and Jia (2017). All four papers identify circumstances under which the ISP would make larger prof-

its under a sponsored data regime and, thus, has an incentive to implement it if allowed. More 

importantly, all four papers show that the welfare effects of such sponsored data are ambiguous; 

depending on parameters, sponsored data increase or decrease total welfare. 

                                                           

4 For a recent guide to the economics of platforms, see Belleflamme and Peitz (2018). 

5 See, e.g., Krämer, Wiewiorra, and Weinhardt (2013) and Greenstein, Peitz, and Valletti (2016). 
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3.3 Increased revenues from consumers (price differentiation and 

tailoring) 

One source of increased revenues is that the ISP may use zero-rating to better cater to consumer 

tastes and to engage in more effective price differentiation, or, using the economics term, price 

discrimination. Inceoglu and Liu (2017) show in a recent working paper that ISPs can increase 

e e ues also ith t ue  ze o-rating tariffs (i.e., absent the possibility for sponsored data). Spe-

cifically, the authors show that a monopoly ISP can make larger profits by offering consumers a 

choice between i) a standard plan with data allowance and ii) plan with data allowance, where 

some, but not all content is zero-rated than if it were to sell two standard plans with different 

data allowances. The reason is that zero-rating improves the screening between consumers who 

differ in their valuation for different types of content. Here, zero-rating is used for price discrimi-

nation in a similar fashion as offering high- and low-quality versions of a product.6  

Generally, the possibility to use zero-rating for price discrimination supports some concerns that 

have been raised regarding a rebalancing of the offered tariff portfolio. In the short-run, if zero-

rating is just offered as an additional option at no extra costs for end-users, then these concerns 

are not justified. However, in the long-run implied prices may rise for consumers (relative to a 

situation without the availability of a zero-rating option), for example, because data allowances 

remain relatively low. This may be coupled with efforts to engage in upselling of tariffs. However, 

consumers may fare better in a market with competing ISPs (see Section 3.5). 

The introduction of different zero-rating options makes it possible for the ISPs to further differen-

tiate and expand its pre-existing tariff portfolio. Thus, customers can select additional options 

(against some added payment) for self-customization of data plans, or, can switch between dif-

ferent data plans. In particular, the ISP may seek to incentivize customers to switch from less ex-

pensive (non-zero-rated) plans into more expensive (zero-rated) plans. This business practice is 

known as up-selling. This motivation to introduce zero-rating has explicitly been stated by 

Deutsche Telekom in reference to StreamOn.7  

Alternatively, zero- ati g a  e i luded i  the ISP s e isti g ta iff po tfolio  default, ut at 
the same time, this is communicated as justification to increase the (implied) prices of existing 

plans (or not to lower the price against the industry trend). This seems to be the business strategy 

that is pursued by Vodafone in Germany in reference to the introduction of its zero-rating plan 

called Vodafone Pass.8 Passes (i.e., zero-rating options for a set of content partners belonging to 

a spe ifi  o te t atego  u e tl  e ist fo  the o te t atego ies ideo , usi , hat  a d 
so ial .  Vodafo e s default o ile ta iffs i lude the fi st Pass for free, but the prices of the 

default tariffs have been raised. In addition, Vodafone also pursues an upselling strategy, as every 

additional Pass leads to an additional monthly charge to the consumer.  

                                                           

6 For a textbook treatment of price discrimination, see Belleflamme and Peitz (2015). 

7 See Section 2.1.3.2.3, paragraph 2 on p.25 of the decision of Bundesnetzagentur regarding Deutsche Tel-

eko s St ea O  pla . A aila le at https://www.bundesnetzagentur.de/SharedDocs/Down-

loads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutrali-

taet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2 

8See https://www.inside-handy.de/news/46585-vodafone-pass-bundesnetzagentur-ccc-und-vzbv-zu-

netzneutralitaet 

https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.inside-handy.de/news/46585-vodafone-pass-bundesnetzagentur-ccc-und-vzbv-zu-netzneutralitaet
https://www.inside-handy.de/news/46585-vodafone-pass-bundesnetzagentur-ccc-und-vzbv-zu-netzneutralitaet
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Evidently, there are various additional ways in which up-selling in the context of zero-rating can 

be achieved.9 Moreover, the eatio  of o e ta iff optio s a d up-selli g  is losel  elated to 
the price discrimination argument. In any case, it is worth highlighting again that the extent to 

which prices can be raised and to which more surplus can be extracted from consumers is limited 

by the competitive pressure faced in the respective market (cf. also Section 3.5 and see our Lesson 

6 in the conclusion). In addition, consumer surplus is determined as the difference between gross 

surplus and price. Zero-rating provides an extra benefit for rational consumers who opt for this 

offer everything else equal. If the default option becomes pricier, some of the consumers who opt 

into zero-rating may still be better off than without zero-rating available.    

3.4 Traffic management 

ISPs may employ zero-rating as a traffic management measure; this is likely to be the case in com-

bination with reduction of transmission quality for some zero-rated content (and possibly other 

content), at the same time. As a result, the existing network capacity may be used more efficiently 

by the ISP (see also Lesson 4 in the conclusion). The reduction is transmission quality, called throt-

tling, may apply to all traffic, only to zero-rated traffic, or only to certain categories of traffic 

(where we may also distinguish between throttling applied to all traffic from these categories or 

only zero-rated traffic from these categories). Except for the first version when all traffic is throt-

tled, such practices connect to the net neutrality debate in the sense that possibly discriminatory 

treatment of traffic is an issue.  

For ISPs, opportunity costs accrue predominantly due to congestion during peak times. Therefore, 

an ISP usually wants to install a network capacity that is just big enough in order to support suffi-

cient networking ability during peak times. Thus, the costs of a network are mostly determined 

by the amount of peak traffic, and not, for example, by the total amount of traffic (say in 24 hours). 

Currently, during peak times, the majority of traffic is due to real-time entertainment services; 

i.e., mostly music and video-streaming services. For example, Sandvine (2015) estimates that in 

2015 more than one third (35.89%) of the traffic volume during peak time in mobile networks in 

Europe is due to real-time entertainment services, making it the clear traffic category leader. In 

North America, the percentage is even higher (40,89 %, according to Sandvine, 2016) and in both 

regions it is expected to grow further in the coming years. 

Consequently, throttling the download speed of streaming services (which is the content category 

that is usually zero-rated) is likely to reduce peak traffic load. This increases delivery quality for 

content whose transmission quality is not reduced and, in the medium run, may alleviate the need 

                                                           

9 Specifically, throttling of zero-rated content (see Section 3.4) may also be used to increase consumers  

inclination to choose unthrottled tariffs. Generally, up-selli g  elates to the di t oad falla  a gu e t, 
which has been made in den context of the net neutrality debate (see Sidak and Teece, 2010), and is con-

cerned with the fact that through throttling the ISP has an additional instrument at hand to render the 

default option less attractive in order to induce consumers or content providers to choose a premium op-

tion instead.  
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to i est i  additio al et o k apa it , hi h sa es o  the ISP s i est e t osts. This oti a-
tion for zero-rating has not yet been formally explored in the economic literature, but it is sup-

ported by the communication of ISPs.10  

From a total welfare perspective, zero-rating with throttling may well be a more efficient regime 

(i.e., lead to higher total welfare) than unthrottled zero-rating, or no zero-rating at all. Let us con-

sider the welfare effects on consumers, CPs and the ISP in turn. 

First, as a unilateral move by an ISP, zero-rating with throttling, whenever it is observed, should 

be beneficial for ISPs. In this context, we emphasise that it is i  a  ISP s o  i te est to a efull  
balance by how much it throttles the download speed of content, especially if it faces competition 

(see Lesson 6 in the conclusion). If the download speed is throttled too much, then consumers are 

more likely to opt-out of the zero-rated plan and/or throttling, which undermines the intended 

reduction in peak traffic load; or even worse, consumers may switch to a competing provider. This 

suggests that the extent of throttling and resulting surplus effects are likely to depend, among 

other factors, on the intensity of competition between ISPs; i.e., how much market power the ISP 

enjoys. In addition, concerns for a loss of reputation and interference with other marketing efforts 

a d a d i age e.g., ased o  the eputatio  of ha i g the est et o k ualit  a  ake 
an ISP averse to throttle to such an extent that there is a significant deterioration of user experi-

ence and, thus, will limit the extent of throttling. However, if too little throttling is done, the effect 

on peak traffic load is limited and in the extreme is even reversed. Whether ISPs with the option 

to introduce zero-rating with throttling benefit from such plans, is not obvious when they are 

competing with each other. It is well conceivable, that introducing such offers leads to more in-

tense competition, eventually hurting ISP profits. Zero-rated plans with throttling are likely to be 

attractive for users who like to spend a lot of time streaming music and, in particular, video, but 

suffer from a tight budget. Competing ISPs drive the price down for such offers. A priori, it is not 

clear whether these differentiated offers play out in favour of ISPs.11 

Second, with respect to consumer welfare, assume consumers pay the same for a zero-rated plan 

with throttling as for an (unthrottled) plan without zero- ati g. The , o su e s  e aluatio  of 
the plan will crucially depend on whether the additional benefit from zero-rating (saving data 

costs, or, alternatively freeing up data allowance for non-zero-rated services) outweighs the costs 

of having to consume content with a lower transmission quality. This is an empirical question 

whose answer depends on the effect of throttling on consumer experience. There are reasons to 

believe that many users may actually prefer zero-rating with throttling over no zero-rating.  For 

example, in the US, T-Mobile reported that only 0,8% of its customers opted out of its zero-rating 

                                                           

10 See Section 2.1.3.2.3, paragraph 2 on p.25 of the decision of Bundesnetzagentur regarding Deutsche 

Teleko s St ea O  pla . A aila le at https://www.bundesnetzagentur.de/SharedDocs/Down-

loads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutrali-

taet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2. However, in the broader debate on 

net neutrality, it has been pointed out that traffic management can alleviate congestion problems; see, 

e.g., Peitz and Schuett (2016) for a theoretical analysis of various traffic management measures. 

11 On a more abstract level, the question is whether uniform offers or a menu of offers leads to higher 

profits among competing ISPs. For formal models of menu pricing with competition, we refer to Arm-

strong and Vickers (2001, 2010) and Ellison (2005). See also Belleflamme and Peitz (2015). 

https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
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plan BingeOn.12 If the reduction in transmission quality is such that consumers are still overall 

satisfied with the user experience (e.g., when watching video on their mobile device), then it is 

even conceivable that consumers may prefer a zero-rated plan with throttling over the same zero-

rated plan without throttling.13 This may be the case because the former plan is less data hungry 

and allows consumers to access more content with the same data allowance (provided that not 

only zero-rated content in some categories but also other content from the same categories is 

throttled).   

Third, for the same reasons, it is not obvious that CPs may prefer an unthrottled non-zero-rated 

plan over a throttled zero-rated plan. If the latter plan allows CPs to attai  o su e s  atte tio  
o e ofte , this is likel  to d i e up the CPs  e e ues e.g., f o  ad e tisi g . I deed, u de  the 

BingeOn plan, T-Mo ile USA th ottled all dete ta le  ideo pe  default, ut allo ed CPs to opt 
out of such throttling. Interestingly, as of February 2018, no CP has opted out.14  

Despite the likely positive effects on consumers and ISPs, we do not claim that throttling is neces-

sarily a welfare-increasing practice. But it would also be wrong to condemn it as unambiguously 

welfare-decreasing. Private and social interest in the degree of throttling are unlikely to be per-

fectly aligned. However, prohibiting throttling may well lead to lower total and consumer surplus 

than profit-maximizing throttling. It is important to understand, that a welfare-maximizing plan-

ner would also use throttling as a traffic management instrument, if it is not allowed to prioritize 

certain types of traffic with price or non-price instruments. In this sense, zero rating with throttling 

can be seen as a remedy to limited capacity in a world with net neutrality rules in place that make 

it impossible to engage in other, possibly more efficient mechanisms to allocate scarce capacity. 

As long as a zero-rated plan with throttling is offered along a plan with similar price and data 

allowance, consumers who do not mind the loss in quality very much relative to the benefits this 

plan offers are the ones picking it up. A zero-rated plan with throttling can be considered to be a 

horizontally differentiated offer. Unless there is a severe price increase, this increase in the variety 

of data-consumption packages increases total welfare. 

I  a a ket ith o peti g ISPs, the ISP s de isio  a out the deg ee of th ottli g a e d i e   
the additional profit at the margin, while total surplus is driven by the effect of throttling on av-

erage. It is an open (empirical) question to what extent the ISP would internalize the welfare effect 

of throttling. However, for the above-mentioned reasons, competition among ISPs is likely to limit 

the ability of an ISP to increase its price in response to offering an additional, zero-rated plan with 

throttling. Thus, we would expect the introduction of zero-rated plans with throttling to be typi-

cally welfare-increasing when there is competition among ISPs. 

We would like to make two qualifications to our claim. First, we do not have a good understanding 

of the effect of zero-rated plans with throttling on the viability of service-based providers 

(MVNOs). If many of them were to disappear, prices are likely to move upward. 

                                                           

12 See https://www.fiercewireless.com/wireless/t-mobile-s-ray-less-than-1-customers-turn-off-binge-

video-service 

13 In reverse, this means that as quality requirements of end-users increase (e.g., due to fixed-mobile sub-

stitution or due to mobile devices with larger screens with higher resolution),  ISPs have to throttle down-

load speeds less when they do not want to hamper a use s ualit  of e pe ie e. 

14 See https://www.t-mobile.com/offer/binge-on-streaming-video.html 
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It is also difficult to predict the effect to throttling on the innovation incentives of content provid-

ers. Regarding this second qualification, throttling of particular categories of data may be prefer-

able to across-the-board throttling.15 For instance, if only video content is throttled (and there is 

a good understanding on its effect on viewer experience) other up-and-coming content (e.g., re-

lated to health and mobility) for which data requirements are yet unclear are not affected and, 

thus, do not put a break on innovation. 

In any case, there is little economic logic in applying the same degree of throttling to all categories 

of data, since their thirst for bandwidth and, more importantly, the quality deterioration as the 

result of throttling is application-specific. Therefore, one should entertain the idea that there is 

throttling for various categories of data, albeit the degree of throttling is category-dependent.16 

A principle to treat all things (including unequal ones) equal leads to a misallocation of a scarce 

resource. 

3.5 Market positioning of ISPs 

In a competitive market, zero-rating allows the ISPs to offer a more differentiated access product. 

This may have two implications. 

First, zero-rating allows ISPs to compete in more dimensions, other than just price and data allow-

ance, regarding their data plans. In particular, ISPs may differentiate their offers by (i) the degree 

of throttling of zero-rated content, (ii) the number of different content categories that can poten-

tially be zero rated, and (iii) the number and identity of content providers who are zero-rated in 

each content category. A priori, it is not clear whether this will intensify or relax competition be-

tween ISPs. 

On the one hand, the possibility to better differentiate tariff plans, allows ISPs to make less com-

parable offers, through which competition may be relaxed (cf. Johnson & Myatt, 2003). In partic-

ular, ISPs may choose to relax competition through (de-facto) exclusive zero-rated content.17 Con-

sequently, in case it is observed that CPs choose to be zero-rated only with one of the ISPs that 

offer otherwise comparable zero-rating programs, then this should raise concerns that zero-rating 

is used as a facilitating device and that there may exist side-payments between ISPs and CPs to 

incentivise CPs to do so. In any case, under these conditions a closer investigation by the regulator 

or competition authority is warranted. 

On the other hand, it is also possible that zero-rating increases competition, at least with respect 

to other ISPs that can also offer zero-rating. In particular, competition between zero-rating ISPs in 

the above dimension may lead to (even) lower barriers of entry for content partners, such that 

more and more content becomes zero-rated. For example, in the USA, zero-rating was just a step 

on the ladder towards (unlimited) flat rate tariffs: Instead of BingeOn, T-Mobile USA now markets 

a pla  alled T-Mo ile ONE , hi h i ludes u li ited data i.e., ze o-rates all content), but still 

throttles video content. 

                                                           

15 This point is reflected in Lesson 4 in the conclusion. 

16 A downside is that it becomes more difficult for consumers to compare zero-rating offers by competing 

ISPs with each other. 

17 For an analysis of exclusive content in the net neutrality debate, see Kourandi, Krämer, and Valletti 

(2015). 
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Second, zero-rating with throttling may allow infrastructure-based ISPs (i.e., mobile operators 

having their own network) to differentiate their internet access product from service-based ISPs 

(e.g., MVNOs) and, thereby, to relax competition and to gain market shares from those ISPs that 

do not offer zero-rating (see Lesson 5 in the conclusion). An overview over existing zero-rating 

plans in Europe in a report commissioned by the European Commission (2017) revealed that zero-

rating tariffs are almost exclusively offered by network operators, but not MVNOs. The reason for 

this may well be that MVNOs buy data volumes from network operators on a wholesale basis.18 

Consequently, unlike infrastructure-based ISPs, MVNOs care about the increase in total traffic 

volume that is associated with zero rating, and do not benefit from the reduction in peak traffic 

load. In other words, MVNOs do not benefit from the traffic-management argument laid out in 

Section 3.4 to the same extent as infrastructure owners. This can explain why MVNOs perceive 

the introduction of competitive zero-rating plans as too risky, because the expected increase in 

traffic volume is not counterbalanced by a reduction in network investment costs or an increased 

ability to accommodate additional demand at peak times. 

 

4. Whether and how to regulate zero-rating? 

As discussed in Section 2, quite a number of business practices can be considered as zero-rating. 

The common feature is that zero-rated data plans have a data cap and that zero-rated content is 

treated differently by not counting towards this cap. In the following we discuss the most conten-

tious regulatory issues that have been raised in the context of zero-rating from an economic per-

spective. 

4.1 Partner selection and discrimination 

An important decision by an ISP is whether it designs its partnership program in such a way that 

it is of i te est o l  fo  a li ited fe  of o te t p o ide s o  that it has ide appeal. I  sele ti g  
its partner the ISP can use price and non-price instruments. When a consumer opts for a zero-

rated plan, content providers no longer compete on a level-playing field, as content providers not 

chosen as partners are typically less attractive to consumers. 

This implies that non-discriminatory access to becoming a zero-rated content partner is crucial. 

This entails that becoming a partner must be voluntary and at equal terms for all content provid-

ers of a particular category. In particular, this means that it should not entail significant monetary 

payments (sponsored data) or non-monetary payments (e.g., obligations to share resources or 

data) to become a partner. Moreover, implementation costs for becoming a zero-rated partner 

should be manageable also for financially weak CPs. Zero-rating should not impose significantly 

increased liability or other legal risks onto the content partner, other than what would be present 

if the CP had not become a content partner. Everything else given, higher barriers to become a 

zero-rated partner raises the competition concerns about a zero-rating program. We would argue 

that these concerns are stronger if the ISP has significant market power. In principle, zero-rating 

                                                           

18 This holds regardless of whether the contract between infrastructure-based ISP and MVNO features a 

per-unit charge or a long-term pre-commitment to a specified data volume, as long as the payment nei-

ther explicitly nor implicitly depends on the shadow price of the use of network capacity; i.e., as long as 

the price paid by the MVNO does not depend on whether the use happens in a peak or off-peak period of 

the relevant part of the network. 
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programs with monetary payments can be scrutinized by competition authorities as a potential 

abuse of a dominant position. Thus, we refrain from taking a position as to whether specific reg-

ulatory interventions may be needed in this case. 

Furthermore, CPs and ISPs should have a duty to notify each other regarding technical changes 

that would impact the ability to zero-rate content.19 At least some CPs (e.g., Vimeo) argue that 

increased technical implementation efforts as well as unclear legal consequences and liabilities, 

along with undue lead times have prevented them from becoming a zero-rated content partner.20 

In addition, we want to emphasize that non-price instruments in selecting partners for zero-rating 

can function as a quality control. More specifically, content providers offering illegal content (e.g., 

material that violates copyright) may be negated the partnership status. While it is debatable 

whether the ISP should be given the power to decide on whether or not content is legal, in most 

cases the legality control will occur implicitly, because operators of such illegal content sites will 

not be willing to come forward to sign a zero-rating agreement with the ISP, as this would reveal 

their identity. Thus, zero-rating may well be in the interest of content providers offering legal 

content, as it makes consumption of illegal content less attractive, because this illegal content 

counts towards the data cap. In this sense, zero-rating partner programs can implicitly act as a 

legality control mechanism, which per se can be seen as welfare-enhancing, as it restores the 

functioning of property rights. However, it should also be mentioned that such a quality/legality 

control mechanism is necessarily imperfect and has an impact predominantly on content that re-

quires large volumes of data (e.g., video or music streaming services). Consequently, providers 

offering legal content requiring large data volumes are the ones that have strong incentives to 

become a partner in zero-rating programs and are more likely to accept the partnership criteria 

set by the ISP. In reverse, it can be argued that if these content providers are reluctant to becom-

ing a partner, the criteria to becoming a partner may be too restrictive and need to be scrutinized 

by regulators. This insight enters into Lesson 4 in the conclusion. 

On the extreme side of discriminatory access are vertically integrated zero-rated offers and the 

impossibility of third parties to be included. Arguably, this may stimulate the development of in-

novative offers by ISPs. If, for instance, a small ISP comes up with an attractive, vertically inte-

grated offer it may be able to survive in the competition by offering a premium service. In similar 

vein, one can view the existence of SMS flat rates or voice telephony flat rates that are bundles 

together with a data plan as akin to zero-rated vertically integrated services. However, it is im-

portant to keep in mind that any ISP with vertically integrated zero-rated offers partially forecloses 

part of the market, since CPs obtain access to consumers at less favourable terms. The economic 

analysis here is similar to the one in other market environments (e.g., the analysis of search neu-

trality in the context of search engines favouring vertically integrated offers). The key question is 

whether there is an efficiency defence for the use of vertically integrated zero-rated offers – an 

efficiency arises if, due to vertical integration, the consumer experience is improved. Absent effi-

ciencies, offering vertically integrated offers foreclose CPs from providing innovative services and 

                                                           

19 However, it is debatable how long an appropriate lead time for such a notification would be, and which 

(legal) consequences may arise from a late notification. 

20 See http://www.tagesspiegel.de/downloads/19872192/2/vimeo_stellungnahme_stream-on.pdf 
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are likely to negatively affect consumers and society at large. Again, such allegedly anticompeti-

tive behaviour can be scrutinized by competition authorities and, thus, does not prove the need 

for regulatory intervention. 

By contrast, if access to zero-rated partner programs is non-discriminatory and entails low barriers 

to entry, a sound theory of harm for content providers will usually not be given. This constitutes 

the first part of Lesson 3 in the conclusion.  

4.2 Throttling 

One of the most contentious issues associated with zero-rating is whether it may be coupled with 

throttling of download speeds of zero-rated content, or of some traffic categories which qualify 

for zero-rating. Recital 15 and Article 3(3) of EU Regulation 2015/2120 condemn all traffic man-

agement measures (such as throttling) to control network congestion that are permanent (in con-

t ast to e eptio al a d te po a  t affi  a age e t easu es . At the sa e ti e, A ti le 
3(2) explicitly allows agreements between ISPs and end-use s o  the te h i al o ditio s  of the 
IAS, su h as data olu es o  speed . 

As we will detail next, even without consideration of zero-rating, this is an inconsistency in the 

regulation that is hardly understandable from an economic point of view; it has also been criti-

cized from a legal point of view (Fetzer, 2017). On the one hand, according to Article 3(2) it is legal 

to offer tariffs that permanently throttle download speed, and to offer data plans with an unthrot-

tled data allowance, but which permanently throttle download speed (possibly to zero) once the 

data allowance is exceeded. On the other hand, it is illegal to permanently throttle certain cate-

gories of traffic (say video). The economic rationale for such a treatment is questionable. For ex-

ample, say a user has the choice between 1) a plan with a maximum download speed of 2 MBit/s 

and an allowance of 1 Gbyte, and 2) a plan with a maximum download speed of 20 Mbit/s and an 

allowance of 1 Gbyte, and 3) a plan with a maximum download speed of 20 Mbit/s and an allow-

ance of 1 Gbyte, where some content category is throttled to 2 MBit/s. Technically, the third (il-

legal) plan is a convex combination of the first two (legal) plans. Moreover, as argued above (see 

Section 3.4), category-specific throttling can well be in the interest of consumers and even content 

providers. Thus, no tariff is per se dominated by another tariff from a consumer perspective and 

consumers will choose the tariff that suits them best; i.e., their freedom of choice is not limited 

by the additional option.  

In reverse, one may question why a (commonly marketed and legally accepted) plan according to 

which download speeds are throttled after some data cap has been reached, is seen in a benign 

light, because here the throttling depends on whether the cap has been reached or not (which 

la ks a easo a le t affi  a age e t  justifi atio . Ho e e , o l  allo i g u li ited a d o -

throttled data plans is clearly not a viable path. 

From an economic perspective, we conclude that, on its own, throttling is not problematic, at 

least as long as consumers have an economically viable choice between a menu of contracts with 

different throttling options.  

The issue then is whether throttling is problematic in combination with zero-rating. Three aspects 

are worth discussing here.  

First, is it problematic that all but zero-rated content is throttled (to a speed of zero) once the data 

cap has been reached?  According to the BEREC Guidelines BoR 16(127), this is clearly illegal. How-

ever, from a consumer perspective, it is clearly better to still have access to some content after 



 

 15 

the download cap is reached than to not to have access to any content anymore. Thus, from a 

welfare perspective, the question must be whether (non-discriminatory access to) zero-rating dis-

torts competition among CPs ─ this is the concern we discussed in the previous subsection.  

Second, is it problematic when zero-rated content is throttled, even before the data cap has been 

reached? As argued in Section 3.4, category-specific throttling is not problematic per se. There are 

good reasons for ISPs to throttling transmission of data from rather mature categories, where it 

is proven that they are responsible for a substantial fraction of traffic and where it is well-under-

stood to what extent the consumption experience is affected by throttling. Throttling can then be 

an effective measure against excessive volumes to traffic, as it reduces the volume in peak times 

and, thus, leads to an overall better consumption experience in times of scarcity. Whether throt-

tling of zero-rated content must be maintained permanently (which is seen in violation of the EU 

regulation) or to what extent throttling can be made time-dependent (which could be in line with 

the EU regulation) is a technical question, which needs answering. Possibly, throttling only has to 

be introduced at peak times. In any case, the focus on specific well-established (zero-rated) con-

tent categories has the advantage that experimentation by content providers in other categories 

can continue and, therefore, from a regulatory perspective, should be seen as a virtue of the zero-

rating offer. 

Moreover, in light of the preceding discussion of potential competitive advantages by zero-rated 

content providers, it is important to highlight that the benefit of zero-rating comes at the cost of 

throttling. This implies that competition concerns matter less, as zero-rated content by partners 

is delivered in lower quality.  

Third, is it problematic when non-zero-rated content belonging to the same content category as 

zero-rated content is throttled to the same extent as zero-rated content? Potentially problematic 

is the provision of zero-rating in this context. Equal and fair competition can mean that CPs who 

do not want to become a content partner do not suffer a negative externality from zero-rating. 

Then, access to those CPs should be exactly as it would have been without a zero-rating option. 

In particular, this means that it can be seen as problematic when all CPs belonging to a certain 

atego  e.g., all dete ta le ideo o te t  as i  the ase of Bi geO  o  St ea O  a e th ottled 
with the introduction of a zero- ati g optio . This ea s that a CP s outside optio  is alte ed, a d 
consequently it is questionable if a CPs as a tuall  aki g a olu ta  hoi e he  e o i g 
a content partner. 

However, in light of the existing net neutrality rules in the EU, it is questionable whether an ISP is 

allowed to make contractual agreements with a CP to become a throttled zero-rated partner, 

without having the obligation to throttle similar content of non-partners as well (see Article 3(3)c 

of EU Regulation 2015/2120 as well as BEREC Guidelines BoR 16(127), numbers 62-67). In this 

regard, the obligation to handle all traffic (at least of the sa e atego  e uall  a  li it a CP s 
freedom of choice in becoming a content partner In other words, the existing regulation creates 

a negative externality on those content providers that do not wish to be zero-rated for some rea-

son, as it requires all content belonging to the same content category to be treated equally with 

respect to throttling, independent of whether a content provider opted for zero-rating or not. 

Especially for premium providers, the throttling of non-partners can be problematic and, thus, 

may be detrimental to innovation on the CP-side. The more narrowly defined the category, the 

less widespread is this problem. For this reason, if throttling of non-partners is allowed, a narrow 

category to which throttling applies is less likely to harm society than a wide category. These in-

sights motivate the second part of Lesson 3 in the conclusion. 
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With throttling for certain categories (independent of being zero-rated or not) in place, it is a 

dominant strategy for all CPs in those categories to try to become a zero-rated partner, as long as 

becoming a partner is sufficiently easy. If, in practice, only few CPs are listed as partners this tends 

to show that it is too costly or too difficult to become a partner. Regulatory authorities need to 

seriously investigate such complaints by CPs. 

We conclude that, provided that consumers can easily switch back and forth between zero-rated 

and non-zero-rated offers, non-discriminatory throttling should not be a concern for regulators. 

This is our Lesson 2 in the conclusion; it applies not only to zero-rating offers with throttling, but 

more broadly. To make sure that all consumers actually benefit the flexibility and ease of use of 

switching between plans has to be ascertained. For instance, if a consumer can start the month 

without zero-rating and associated throttling and opt into zero-rating as soon as the cap becomes 

binding, all traffic would be treated the same as long as the data cap has been reached. Then, 

consumers who opt for throttling from the beginning have shown that they actually prefer this 

plan over the corresponding plan without zero-rating. 

The crucial regulatory question, therefore, is to which extent consumers suffer from lock-in when 

choosing a data plan with zero-rating and throttling. Consumers must be able to choose from 

comparable tariffs without zero-rating and/or without throttling of specific content to truly have 

freedom of choice. Then, they are likely to benefit from the more-differentiated tariff portfolio 

that has been made possible because of zero-rating and throttling. In particular, this requires that 

in tariffs with (throttled) zero-rating, consumers should be given the option to switch zero-rating 

on or off at their discretion. For example, if consumers can switch zero-rating instantaneously on 

or off through an app on their device, then freedom of choice is not affected. If the choice is more 

limited (e.g., switching takes hours or days to take effect; switching decision is only activated for 

some limited time period and needs to be renewed; each switching decision implies costs), then 

the evaluation may be less optimistic and needs to be scrutinized on a case-by-case basis. In this 

context, it also matters whether consumers have to opt in or opt out of zero-rating. From a con-

sumer transparency perspective, it is advisable that consumers have to opt into more complex 

plans and use simple non-zero-rated plans as default. 

Taking a more long-term perspective, we ote that e te al effe ts a  i hi it CPs  i est e t 
decisions. Specifically, when opting for a throttled zero-rated tariff, it is conceivable that individual 

choice is indirectly affected by the average choice other consumers make. As an extreme and 

stylized example suppose that all consumers but one opted into throttled zero-rating. As a re-

sponse, CPs may not invest further into new bandwidth-demanding services (e.g., the introduc-

tion of 4K video streaming), as the niche of customers that can use these services is too small. 

Thus, there will be no benefit for the consumer who abstains from zero-rating in order to avoid 

throttling. This is an example of the chicken-and-egg problem that features prominently on two-

sided platforms such as ISPs.21 The argument can also be reversed. If only very few consumers 

choose a throttled zero-rating tariff, then CPs may not bother to adapt their content to those 

throttled users.  

We expect these externalities not to be important in practice, since there are several qualifica-

tions that need to be made, which all limit the size and relevance of such cross-group externalities. 

                                                           

21 The seminal paper on the chicken-and-egg problem on platforms is Caillaud and Jullien (2003). 
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First, the argument ignores that consumers can access the content via different networks, partic-

ularly mobile and fixed networks, and that throttling in fixed networks (or more generally band-

width limitations in fixed networks) is less restrictive. Thus, the argument above applies more to 

those CPs that are predominantly accessed via mobile networks. Second, for most bandwidth-

intensive applications (such as video or music streaming) it is technically relatively easy to dynam-

ically and automatically lower the quality and bandwidth-demand of the service. In multimedia 

st ea i g, a o o  te h i ue is adapti e it ate , hi h adapts the ualit  i  eal-time based 

on bandwidth and CPU capacity.22 It is therefore unlikely that CPs will produce only low-quality 

content, say in 480p, only because a significant number of consumers is on a throttled zero-rated 

tariff, since it is more efficient to produce high quality content, say in 1080p, and to dynamically 

adapt the quality downwards. However, new investments in future quality demands (say 4K) may 

be delayed. Third, with multiple active ISPs, underinvestment by CPs appears to be less likely, as 

ISPs have incentives to offer differentiated contract menus and manage to solve the chicken-and-

egg problem between CPs and consumers, as this provides a competitive advantage. 

4.3 Security and privacy issues 

Little is known about the actual technical details through which zero-rating is implemented. Some 

concerns have been raised that in practice zero-rating may only be possible for non-SSL traffic 

(van Schewick, 2016) and that the use of deep packet inspection (DPI) is required.23 Given the 

limited information on the actual implementation and technical requirements to deploy zero-rat-

ing, little can be said here about whether these technical restrictions and means are justified and 

indeed necessary. The crucial question remains whether becoming a zero-rated content partner 

is non-discriminatory and whether entry barriers are sufficiently low. In this context, this means 

that the CPs shall not be required to use a specific standard or technical infrastructure at the 

choosing of the ISP if this significantly raises entry barriers. It seems acceptable that a (set of) 

common or de-facto industry standard(s) can be required (e.g., Adaptive Bitrate in the context of 

internet streaming) to prevent a hold-up problem by a minority of CPs (deliberately) deploying 

outdated or exotic standards.  

However, we believe that such technical difficulties should not become a reason for obstruction 

against zero-rating per se, as technical difficulties can be overcome. For example, a common 

standard for labelling zero-rated content could be developed that both ISPs and CPs can adopt. 

This would not only reduce the entry barriers to becoming a zero-rated content partner at any 

given ISP, but also make ISP-specific adaptations in the implementation obsolete, and it would 

possibly reduce the necessary lead times for change notifications significantly. 

Moreover, this could also significantly reduce the need to use DPI for detection of zero-rated con-

tent. Generally, the use of DPI must be limited to the extent necessary to differentiate different 

traffic classes for the sole purpose of zero-rating, and no other use of that information should be 

                                                           

22 See https://en.wikipedia.org/wiki/Adaptive_bitrate_streaming. 

23 See Se tio  . . . . , pp.  of the de isio  of Bu des etzage tu  ega di g Deuts he Teleko s 
StreamOn plan. Available at https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachge-

biete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entschei-

dung_zu_StreamOn.pdf?__blob=publicationFile&v=2 

 

https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
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pursued. Anyhow, it is worth highlighting that, unlike in the US, ISPs in the EU need to adopt the 

high data protection standards prescribed by the ePrivacy Directive and the General Data Protec-

tion Regulation, as well as the security standards prescribed in the Directive on Security of Net-

work and Information Systems (NIS Directive). 

4.4 Zero-rating and roaming 

Another contentious issue that has been raised in connection with Deuts he Teleko s ze o-rat-

ing offer StreamOn is that zero-rating would be automatically deactivated when the user makes 

use of roaming in other EU Member States, thereby violating the roam-like-at-home (RLAH) prin-

ciple laid out in Article 7 of EU Regulation / . A ti le  is the esult of the EU s digital 
single market strategy and pursues a political and not necessarily economic goal. Here, we focus 

on economic rationales of zero-rating and, therefore, we do not comment on whether the RLAH 

principle is justified or not. Nevertheless, we wish to point to two issues in the context of the 

application of the RLAH principle and zero-rated offers. 

First, from an economic perspective, it is hard to see a rationale for why it should be legal to offer 

1) a tariff without RLAH at all and 2) a tariff with RLAH for all content, but illegal to offer 3) a tariff 

that includes RLAH, but not for some (zero-rated) content categories. Similar to the argument 

made in the context of throttling, the (illegal) tariff 3 is just a combination of the (legal) tariffs 1 

and 2. Moreover, also similar to the arguments made in the context of throttling, the exclusion of 

zero-rated content from the RLAH principle should, if anything, alleviate competition concerns. 

Second, it has been argued with reference to T-Mo ile s ze o-rating tariff in the Netherlands that 

it would suffice to comply with the RLAH principle if an additional roaming data allowance would 

be introduced for the zero-rated content.24 Suppose that the user has a tariff with a data allow-

ance of 2 Gbyte, where all video content is zero-rated. Then, it would be sufficient and legal to 

introduce an additional roaming data allowance exclusively for video content, say 1 Gbyte, that is 

used only when the user makes use of roaming. This is possible, because the RLAH principle is 

subject to a fair-use-clause. Then, it is evident that there possibly exists a continuum of data tar-

iffs, ranging from tariffs with no extra roaming data allowance for zero-rated content to tariffs 

with infinite extra roaming data allowance for zero-rated content. How much extra roaming data 

allowance is sufficient for a given zero-rating tariff? Where should a regulator draw the line here? 

The fair-use-clause and its application to standard tariffs with data caps or flat rates has been 

specified in the Commission Implementing Regulation (EU) 2017/2286. However, it is not clear 

how this regulation applies to zero-rated tariffs, which entail a flat rate only for some content 

categories, especially if zero-rating should be coupled with throttling. In the simplest case of an 

unthrottled zero-rated tariff, one can even argue that there should be no additional roaming data 

volume as long as zero-rating is offered as a free option.  

To see this, consider the following example. Suppose that there exists a data tariff without throt-

tling in which zero-rating can be activated or de-activated at any time. The zero-rating option is 

                                                           

24 See, e.g., See Part II, Section 2.1.1.2.3, pp.46 of the decision of Bundesnetzagentur regarding Deutsche 

Teleko s St ea O  pla . A aila le at https://www.bundesnetzagentur.de/SharedDocs/Down-

loads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutrali-

taet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2 

 

https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Breitband/Netzneutralitaet/Entscheidung_zu_StreamOn.pdf?__blob=publicationFile&v=2
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offered for free, i.e., there exists an otherwise comparable tariff for the same price in which zero-

rating is not possible. Article 4(2) of the Regulation determines the minimum required roaming 

volume of this tariff as follows:  𝑅 𝑎 𝑖 𝑔 𝐷𝑎 𝑎  𝑖  𝑀= 2 ∙  𝑇 𝑎  𝐷 𝑖  𝑅 𝑎𝑖  𝑃 𝑖  . 𝑇𝑅 𝑔 𝑎  𝑀𝑎 𝑖  ℎ 𝑎  𝑅 𝑎 𝑖 𝑔 𝑃 𝑖   𝑀  

So how should the roaming data volume change if zero-rating is activated/de-activated. Since the 

zero-rating option is free of charge, this means that the domestic retail price in the formula above 

is the same, and, thus, the roaming volume specific to zero-rated content is zero. This means that 

the overall roaming data volume should remain unchanged. Thus, all consumption of content that 

is zero-rated in a particular country should fully count against the roaming data volume when 

accessing content from abroad. 

In case of a throttled zero-rated tariff, it is not clear to us how this formula can be applied at all. 

 

5. Conclusion  

Zero-rating offers are novel contractual terms that affect both content providers and consumers. 

They are not necessarily benign nor do they necessarily harm society. They do have some connec-

tions to the net neutrality debate, but it appears to be important to get the economics for these 

types of contracts right instead of relying on vague analogies with other attempts to charge and 

discriminate against CPs for the delivery of traffic. 

Regulatory intervention should be based on the specificities of the case and an appropriate theory 

of harm. This theory of harm may take a particular interest in consumer welfare, while taking into 

account that effects on content providers are likely to have an impact on consumers as well. The 

theory of harm may identify particular competition concerns or point out inefficiencies; it may 

also e ased o  a easo a le theo  of o su e  iases o  o su e s  li ited i fo atio . 

We provided a number of arguments that put into doubt whether a strict interpretation of the 

EU s e isting net neutrality rules in the context of the emerging zero-rated tariffs is actually in the 

o su e s  a d so iet s est i te est. To conclude, we draw six lessons: 

First, ISP s a d so iet s i te ests a e ot e essa il  alig ed, possi l  leadi g to a  ISP s adoptio  
of a zero- ati g egi e that is ot i  so iet s est i te ests. Thus, the e is a eed to p o ide a  
economic assessment of zero-rating offers on a case-by-case basis. 

Second, regulatory interventions that rule out certain contractual forms (namely, contracts that 

involve particular types of zero-rating) are strong interventions in the market and have to be 

based on a sound theory of harm. We have highlighted that in the context of zero-rating offers, it 

is often crucial to evaluate the extent to which users are able activate and deactivate a (throttled) 

zero-rated tariff option. If activation/deactivation is easy and instantaneous, a sound economic 

theory of harm for consumers will in many cases be hard to establish. This suggests that the re-

quirement to offer a customer-friendly implementation for activating/deactivating throttling can 

e a po e ful eha iou al e ed  at the disposal of egulato s (that is less intrusive than pro-

hibiting throttling). 

Third, if access to zero-rated partner programs is non-discriminatory and entails low barriers to 

entry, a sound theory of harm for content providers will usually not be given. By requiring all 
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content belonging to the same content category to be treated equally with respect to throttling, 

independent of whether a content provider opted for zero-rating or not, the existing regulation 

creates a negative externality on those content providers that do not wish to be zero-rated for 

some reason. 

Fourth, the practice of zero-rating can contribute to a reduction of illegal content and, in combi-

nation with throttling, can mitigate congestion problems. Throttling of certain categories rather 

than universal throttling should be seen in a favourable light, as it allows for experimentation in 

new services, while reducing traffic volumes at peak time in well-established categories. 

Fifth, particular attention should be paid, however, to the impact of throttled zero-rating tariffs 

on the competition between mobile network operators (MNOs) and MVNOs. The latter may not 

be able to compete on equal footing with MNOs, because they benefit less from the traffic man-

agement aspects of zero-rating. This is an important point but, interestingly, this issue has been 

neglected in the debate so far. 

Sixth, competition among (infrastructure-based) ISPs tends to provide a safeguard against severe 

rent extraction and, thus, an abuse of throttling as an exploitative device. Therefore, regulators 

should carefully account for the competitive environment and the existing tariff portfolio and op-

tions before deciding to intervene. 

Paradoxically, in the USA, where market power of ISPs is arguably stronger than in the EU, there 

now exists a much weaker network access regulation, which allows for much more contractual 

freedom than in the EU. After all, the debate about net neutrality and regulatory safeguards for 

IAS o igi ated i  the USA due to o su e s  o e s of o opol  po e . Mo eo e , it o igi ated 
ith espe t to fi ed li e et o ks o l . Fo  this easo , i  the FCC s fi st Ope  I te et O de  

from 2010, mobile networks were explicitly exempt from most of the net neutrality regulation. 

Yet, it is specifically in the competitive mobile environment in Europe where neutrality rules are 

exercised in the context of zero-rating.  

From a more fundamental perspective, with the emergence of zero-rating offers, in particular, in 

combination with throttling, the strict application of the existing EU net neutrality regulation may 

be worth discussing and re-assessing in the future:  

First, the EU regulation goes against any permanent (also in the sense of predictability recurring) 

traffic management practices and prefers that ISP install more network capacity instead (see Re-

cital 15 and Article 3(3)c of EU regulation 2015/2120). This is questionable from an economic per-

spective, because it denies ISPs (and society) the right to make efficient use of installed capacity. 

As we have argued, load shifting and peak clipping of network traffic are legitimate traffic man-

agement objectives that may well also be in the interest of consumers and content providers. 

Otherwise, installing more network capacity just to handle peak load traffic leads to significant 

so ial osts, e.g., e ause o e ell to e s eed to e i stalled i  so e od s neighbourhood 

ofte  appealed  itize s i itiati es , highe  e e g  o su ptio  a d o e ele t o ag eti  
interference.  Interestingly, in other domains, such as energy networks or roads, the reasoning 

often appears to be exactly the opposite. There, instead of installing more capacity (or to limit this 

increase), a more efficient use of the existing capacity is called for politically—e.g., there is strong 

political support for smart meter rollout as a means to better align energy demand to supply by 

lowering peak demands. Consequently, in particular in competitive market environments, an ef-

ficiency defence for the use of permanent traffic management practices that cater to a certain 

category of content should be allowed. 
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Second, according to the existing EU regulation, IAS that allow to access only to certain (categories 

of) content and block or throttle all other content are per se illegal (see, e.g., Recital 4 and Article 

2(2) of the EU regulation and the BEREC Guidelines BoR (16) 127, no. 13-18). Again, provided a 

competitive market environment and the existence of a portfolio of tariff options, it is puzzling 

why tariffs should be ruled out that allow consumers to access only parts of the internet (so called 

sub-internet services) or that permanently throttle or block certain content or content types. As 

long as customers truly have a choice—i.e., a comparable plan where all content is unthrottled or 

not blocked must be available—we conclude that consumers should be allowed to voluntarily opt 

for throttling of certain traffic categories, say video streaming service, in order to economize on 

their data allowance, even without consideration of zero-rating. If such throttling were imple-

mented in the end-use s  devices (which, e.g., is a readily available option in the software of some 

routers), then this would not be considered illegal, because it would fall outside the scope of the 

regulation. Likewise, if some mobile operating system denied access to specific content, then this 

would not be considered a violation of the net neutrality regulation, even if such blocking occurred 

ithout the use s o se t. Gi e  the u e t p e ale e of o l  t o o ile ope ati g s ste s 
(Android and iOS) versus the existence of usually at least three mobile network operators (not 

counting MVNOs) in EU member states, it is noteworthy that there exists strict ex-ante regulation 

in this regard for the latter group, but not the former. From an economic perspective, one can 

question why consumers should not be in the position to agree to a tariff plan that allows them 

only to access some, but not all, available content – provided that users indeed have an econom-

ically viable choice to select an alternative tariff without such limitation. A sub-internet service 

may, for example, be attractive to parents who want to grant their children access to messenger 

services to stay in contact with them, but do not want them to access to all content available 

online. Similarly, low-income households may prefer a sub-internet access service at a much-re-

duced price over a fully-fledged internet access that they cannot afford or prefer not to choose. 

In summary, it is evident that most of the concerns that are raised in the context of zero-rating 

boil down to competition policy concerns that require a case-by-case analysis taking into account 

the competitive environment of the respective market. In reverse, strict ex-ante regulation and 

prohibitions can in many cases be detrimental to consumer and total welfare. In this paper, we 

did not enter into the debate about the abolishment of net neutrality rules per se, but address 

the interpretation and possible modification of European net neutrality rules from an economics 

perspective. However, in cases in which there is no clear theory of systematic harm for consumers 

or content providers and no obvious violation of existing regulation, market dynamics and tariff 

innovation unfold freely and to deal with emerging issues  by competition law ex-post (and the 

threat of regulatory intervention). 

This would have the positive side effect that important questions about consumer behaviour 

could be addressed by future empirical research. This includes the question to which degree is 

o su e s quality of experience impeded by throttling. And how rational are consumers when 

they opt for a zero-rated tariff and throttling? Clearly, it is difficult to give answers to these ques-

tions if zero-rating tariffs with throttling are prohibited. 
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