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Executive Summary 
We have been asked by the Public Interest Law Centre (PILC), on behalf of the Manitoba Branch 

of the Consumers’ Association of Canada (CAC Manitoba), Winnipeg Harvest, and the Aboriginal 

Council of Winnipeg, to prepare a report in response to Telecom Public Notice CRTC 2019-57, 

“Notice of hearing—Review of mobile wireless services”. Specifically, PILC requested that we 

assess the state of competition in Canada’s mobile wireless markets, that we review Canada’s 

mobile wireless markets in comparison to other countries, and that we provide comment on 

the Commission’s preliminary view that mandated wholesale access for mobile virtual network 

operators (MVNOs) may be an outcome of this proceeding. We note that our agreement with 

PILC stipulates that our “duty in providing assistance and giving evidence is to help the CRTC” 

and that “[t]his duty overrides any obligation to the Public Interest Law Centre and its client(s).”  

In this report, we begin by exploring the relevant markets for consideration in this proceeding. 

In terms of relevant product markets, we observe that mobile wireless services typically feature 

some combination of voice, text, and data capabilities. Further, while the market for mobile 

wireless services predominantly features postpaid service plans, we note the importance of 

prepaid plans, in particular for low-income consumers, and therefore suggest that the 

Commission consider both postpaid and prepaid service models in its analysis. In terms of 

geographic markets, we note that pricing and other characteristics of mobile wireless services 

differ from province to province, largely depending on the configuration of firms operating in 

each province, and that differences at the local level may also be important. We recommend 

that the Commission take these differences into account when deciding how to approach its 

analysis from a geographic perspective. 

We then examine indicators of the competitiveness of the Canadian mobile wireless 

marketplace. This begins with an examination of market concentration, using available data at 

the national and provincial levels. Our analysis shows that, while a “fourth carrier” has emerged 

over the last decade in most parts of Canada, by standard economic measures the market 

remains highly concentrated. This is true both at the national and provincial level, and Canada’s 

mobile market is similar to that of other countries in this regard.  

Our report then examines issues related to availability of and access to mobile services 

alongside considerations of adoption and affordability. While Canadian wireless networks 

perform well with respect to availability and speed, their performance is not remarkably better 

than what can be found in comparable countries. In other words, Canadian wireless networks 

perform well, but assertions that they are “world-leading” are not supported by the data.  We 

note that the availability of quality mobile networks is of little benefit to people who cannot 

afford to use them.  
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The report then conducts an analysis of mobile adoption and service pricing, which includes an 

examination of Canada’s performance in international comparisons, drawing on a broad range 

of sources which use a variety of approaches to understanding the performance of mobile 

markets around the world. The data show that adoption of mobile services for smartphones 

and other broadband applications in Canada is well below the average in comparable 

developed nations. Looking at adoption levels by demographics and geography within Canada, 

the data show that, while high-income earners almost universally adopt mobile services, lower 

income users are dramatically less likely to subscribe to a mobile service. This is true whether 

viewed at the national- or provincial level. 

The next part of the report surveys numerous studies comparing international mobile service 

pricing. While no single study shows the full picture of pricing in mobile markets, collectively, 

these studies show that Canadian mobile service prices are uniformly amongst the highest in 

developed nations, and sometimes remarkably higher than those found in comparable 

countries. To the extent that mobile prices are on the decline in Canada and elsewhere, 

Canadian mobile service prices tend to have declined by a much lower margin than they have in 

comparable countries. The connection between high prices and low adoption—in other words, 

that high prices are a barrier to affordability--is confirmed by scholarship on mobile 

affordability. As our report shows, the signals being sent by the Canadian mobile market are 

clear: mobile services remain unaffordable for too many people. 

Our report also shows that revenues and profitability in the Canadian mobile wireless market 

are high relative to other countries in the developed and developing world, while usage of 

mobile services by Canadians is relatively low. At the same time, the data show that Canadian 

carriers tend to invest less of their revenues back into their networks than the average for 

comparable countries, although non-national carriers are investing at above average levels 

while they continue to build out their relatively new networks. 

Following our analysis of pricing and other performance metrics in Canada and internationally, 

we examine the role of MVNOs in mobile wireless markets around the world. This examination 

begins by defining MVNOs in terms of the functions they fulfill in providing mobile services to 

retail customers. We then survey the presence of MVNOs in various countries, noting that they 

are a regular feature of mobile wireless markets around the world. In terms of number and 

market share, the impact of MVNOs varies; in some markets their presence appears to be 

marginal, while in a majority of countries they appear to play a substantial and valuable role. In 

Canada, by contrast, we observe that MVNO presence appears to be negligible, and that this is 

explained by an unwillingness amongst existing market players to voluntarily enter into 

agreements with MVNOs. 

We then conduct a review of the academic literature on the role of MVNOs in mobile wireless 

markets. Some authors point to the potential benefits of voluntary agreements between mobile 

network operators and MVNOs, while noting that it may be appropriate for regulators to 

consider mandatory access in cases where network operators are found to possess market 
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power, as is the case in Canada. Other research suggests that mandated MVNO regulations may 

lead to decreases in network investment, although it is observed that decreased investment 

may not necessarily lead to inefficient outcomes. Research also indicates that overall 

profitability in mobile wireless markets can serve as a useful indicator for assessing the benefits 

of additional competition; in Canada, high profitability levels in the mobile market suggest that 

the market could sustain additional competition and that this might help to make services more 

competitive and affordable. Further research shows that mandated access regulations enabling 

MVNO entry can benefit consumers.  

Following the review of academic literature, our report examines a series of European mergers 

in which mandated MVNO access was implemented in order to allay concern that mobile 

mergers would otherwise lead to decreases in competition. The conditions according to which 

these arrangements were structured can serve as a useful guide for the CRTC as it considers 

how to develop its own wholesale framework for MVNOs. In addition, the findings of a post-

merger analysis, conducted by the Body of European Regulators of Electronic Communications 

(BEREC) are reviewed. In at least some cases, BEREC found that the MVNO remedy had a 

positive effect on post-merger prices.  

Finally, our report points to the CRTC’s longstanding approach to wholesale access obligations 

in the Canadian wireline broadband market. We note similarities between this market and the 

mobile wireless market in Canada, and highlight the fact that the Commission has consistently 

found that wholesale access obligations are a necessary and beneficial requirement ensuring 

sustainable competition in retail markets for broadband internet access. The ongoing processes 

associated with wireline wholesale access regulations demonstrate the Commission’s capacity 

to develop and manage these and similarly complex mechanisms. It also indicates that there 

are firms already present in adjacent markets that are capable of leveraging their existing 

competence and market position to expand into mobile wireless markets should the 

opportunity arise.  

Based on our findings, we recommend that it would be beneficial to mandate wholesale MVNO 

access for MVNOs, using a capacity-based rather than a per-unit or usage-based approach. This 

access should, furthermore, not be adopted as a temporary measure, but rather should be 

subject to periodic review to ensure its effectiveness, and to be updated and amended as 

evolving circumstances require. 
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Introduction 
To begin, we present our views regarding the state of competition in Canada’s mobile wireless 

markets. First, we discuss the relevant product and geographic markets under consideration in 

this proceeding. We then provide information regarding the structure and competitiveness of 

Canadian mobile wireless markets, focused first on levels of market concentration and then on 

more detailed competitive dynamics, including an extended examination of prices in Canada 

and around the world, using a broad variety of authoritative sources and metrics. We then 

examine carrier profitability and capital intensity.  

Following this examination, we survey the academic literature on the role of MVNOs in mobile 

markets. We then examine several European mobile mergers in which regulators required 

access be granted to MVNOs at fixed rates in order to ensure the continuing competitiveness of 

those markets. Finally, we draw comparisons between the Commission’s approach to wholesale 

wireline regulation, which should be taken into account when deciding how to approach similar 

situations regarding the wireless market.  

Overall, we find that mobile wireless markets in Canada are characterized by oligopolistic 

competition. The three national firms (Bell, Rogers, and Telus) continue to occupy a dominant 

position in the marketplace, leading to high prices, low adoption, low usage, and less diverse 

and responsive service offerings than would be present in a more competitive and dynamic 

environment. To be certain, there have been improvements in the mobile wireless space in 

recent years—mainly attributable to the growth of regional “fourth carriers” Videotron, 

Freedom Mobile, and Eastlink—but progress has been mixed, with the benefits of increased 

competition fluctuating over time, varying in intensity, and extending only partially across 

Canada’s geography.  

The persistent problems attending the Canadian mobile wireless market require workable 

solutions. Considering the circumstances, we believe it would be appropriate for the 

Commission to require that mobile wireless carriers provide wholesale access to their networks 

for MVNOs.  

Defining relevant markets 
In competition analysis, competition authorities define relevant markets as a first step when 

they  examine mergers or investigate cases of abuse of dominant position. 1  In the present 

case, the Commission has asked for input about relevant markets in the context of Canada’s 

mobile wireless marketplace, in order to assess its competitiveness, and, specifically, whether 

the market is “sufficiently competitive to protect the interests of users”, or whether continuing 

down the current trajectory without additional intervention might be “likely to impair unduly 

the establishment or continuance of a competitive market”.2 Canada’s Competition Bureau 

                                                           
1 Competition Bureau (2011). Merger enforcement guidelines. Available at: https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/cb-
meg-2011-e.pdf/$FILE/cb-meg-2011-e.pdf 
2 Telecommunications Act, section 34. Available at: https://laws.justice.gc.ca/eng/acts/T-3.4/page-5.html#h-17 

https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/cb-meg-2011-e.pdf/$FILE/cb-meg-2011-e.pdf
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/cb-meg-2011-e.pdf/$FILE/cb-meg-2011-e.pdf
https://laws.justice.gc.ca/eng/acts/T-3.4/page-5.html#h-17
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describes market definition as “an analytical tool that may assist with the determination of 

whether a firm is dominant.”3 As the Bureau notes, “The Tribunal has recognized that often it is 

neither possible nor necessary to precisely define a market (or markets) […] In some cases, it 

may be clear that a firm is dominant under all plausible market definitions.”4 There are two 

main dimensions along which relevant markets are defined: the product market, and the 

geographic market. Below we provide our views on each in turn.  

 

Defining the relevant product market 
The relevant product market analysis focuses on defining, as narrowly as possible, a group of 

substitute goods and/or services, in order to assess the effects of a change in price on demand. 

If a hypothetical monopolist is found to be capable of imposing a small but significant non-

transitory increase in price (SSNIP) on goods or services in that market, then the monopolist is 

found to possess “market power.” Market power, if exercised in anti-competitive ways or other 

ways that run contrary to the public interest as defined in the relevant law or regulation, 

requires a proportionate response to correct the problem.  

In the case at hand, the analysis concerns a real oligopoly rather than a hypothetical monopoly, 

but the principle is the same.5  

In recent European mobile merger analyses the trend has been to define relevant markets in 

fairly broad terms, for instance by opting not to distinguish between post-paid and pre-paid 

service plans, by network technology, by voice, SMS, and data, or by high- or low-value plans.6  

By contrast, the Canadian Competition Bureau, in its assessment of the 2017 BCE-MTS merger, 

defined the market more narrowly; it considered postpaid and prepaid services, consumer and 

corporate (enterprise) customers, and landline telephones to each constitute separate markets, 

and opted to assess the market for “postpaid mobile wireless plans sold to consumers.”7  

We agree that landline and mobile services constitute separate markets.8 We also believe that 

postpaid and prepaid services may, under some circumstances, be considered separate 

markets. However, we wish to stress that the Commission should not ignore prepaid markets in 

its assessment of the competitiveness of the Canadian mobile market. For some low income 

                                                           
3 Competition Bureau (2019). Abuse of dominance enforcement guidelines. Available at: https://www.competitionbureau.gc.ca/eic/site/cb-
bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf p. 4. 
4 Ibid.  
5 An oligopoly, if it comprises collectively dominant firms, would not display unilateral price increases, but issues would stem instead from 
coordinated effects. In either case, the harm to consumers and the economy more broadly is the same.  
6 See for instance: European Commission (2014). Commission decision addressed to Telefónica Deutschland Holding AG declaring a 
concentration to be compatible with the internal market and the EE Agreement (Case M.7018 – Telefónica Deutschland / E Plus). Available at: 
http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf 
7 Competition Bureau (2017). Competition Bureau statement regarding Bell’s acquisition of MTS. Available at: 
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04200.html 
8 See: Klass, B. & Winseck, D. (2016). Why Bell’s Bid to Buy MTS is Bad News: Report Submitted to the Competition Bureau assessing Bell 
Canada Enterprises’ proposed bid to acquire Manitoba Telecommunications Services. Available at: http://www.cmcrp.org/why-bells-bid-to-
buy-mts-is-bad-news-report-submitted-to-the-competition-bureau-assessing-bell-canada-enterprises-proposed-bid-to-acquire-manitoba-
telecommunications-services/ 

https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf
http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04200.html
http://www.cmcrp.org/why-bells-bid-to-buy-mts-is-bad-news-report-submitted-to-the-competition-bureau-assessing-bell-canada-enterprises-proposed-bid-to-acquire-manitoba-telecommunications-services/
http://www.cmcrp.org/why-bells-bid-to-buy-mts-is-bad-news-report-submitted-to-the-competition-bureau-assessing-bell-canada-enterprises-proposed-bid-to-acquire-manitoba-telecommunications-services/
http://www.cmcrp.org/why-bells-bid-to-buy-mts-is-bad-news-report-submitted-to-the-competition-bureau-assessing-bell-canada-enterprises-proposed-bid-to-acquire-manitoba-telecommunications-services/
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consumers, particularly those without access to credit, prepaid services may be the only 

available option. Indeed, the US Federal Communications Commission acknowledges this state 

of affairs in its 2018 Communications Marketplace Report, where it states:  

“The prepaid and postpaid versions of a given pricing plan or promotion still differ 

somewhat, largely because prepaid subscribers may lack the credit background or 

income necessary to qualify for postpaid service. To prevent credit losses and mitigate 

the credit risk associated with the prepaid segment, service providers require advance 

payment for both prepaid service and handsets.”9 

Although the overall proportion of prepaid plans in the Canadian mobile wireless marketplace is 

small, at 12% of subscriptions in 2017,10 we urge the Commission not to ignore or minimize the 

importance of these plans since they are likely the only means of obtaining mobile services for 

some people—and therefore should be considered as a separate but still important component 

of the Commission’s analysis. In its 2017 review of the Wireless Code, the CRTC recognized that 

“a significant portion of the population continues to use prepaid services”, and that “complaints 

about prepaid services are trending up.”11 

In the review of the Wireless Code, the Commission decided to extend the full protection of the 

Code to prepaid services. This might suggest a single relevant market for mobile wireless 

services.12  In any case, the key point here is this: the Commission should consider both 

postpaid and prepaid mobile services that include voice, SMS, data, or some combination 

thereof to be relevant product markets for the purpose of its analysis in this proceeding.  

 

Defining the relevant geographic markets 
A relevant geographic market analysis focuses on defining the area in which substitute goods or 

services are supplied and in demand, where a price increase or change in quality would cause 

consumers to seek out and potentially switch suppliers. A relevant geographic market may be 

defined more widely or narrowly depending on a variety of factors, such as the level of variance 

in competitive conditions, the strategy and identity of buyers, switching, and transportation 

costs.13 

The geographic characteristics of the Canadian wireless market are highly complex. The market 

is dominated by three national carriers, each offering national coverage, as the Commission has 

noted in its notice of consultation. Customers expect to receive a signal wherever they might 

be, whether at home, in their local area, and when travelling. The nature of mobile service 

                                                           
9 FCC (2018). Communications Marketplace Report. Available at: https://www.fcc.gov/document/fcc-adopts-first-consolidated-
communications-marketplace-report Footnote 42.  
10 CRTC (2018). Communications Monitoring Report 2018. Infographic 6.6. Available at: 
https://crtc.gc.ca/eng/publications/reports/policymonitoring/2018/cmr3d.htm#i606 
11 CRTC (2017). Telecom Regulatory Policy CRTC 2017-200. Review of the Wireless Code. Paras. 89 & 90. 
12 Ibid, para. 95. 
13 Competition Bureau (2019). Abuse of dominance enforcement guidelines. Available at: https://www.competitionbureau.gc.ca/eic/site/cb-
bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf p. 8-9. 

https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://crtc.gc.ca/eng/publications/reports/policymonitoring/2018/cmr3d.htm#i606
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/vwapj/CB-ADEG-Eng.pdf/$file/CB-ADEG-Eng.pdf
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itself, therefore, is clearly national. However, market composition is characterized by a 

patchwork of different configurations of regional and sometimes local carriers operating in 

areas across the country. These regional carriers, and the national carriers, price their services 

on a provincial or territorial and sometimes local basis. Within Ontario, for instance, pricing and 

other service characteristics in Toronto, where service is available from Bell, Rogers, Telus, and 

Freedom Mobile (as well as a number of national carrier affiliate brands) may be different than 

in Ottawa, where Videotron also offers service, or in Thunder Bay, where Tbaytel is present, but 

Freedom and Videotron have no retail presence.  

Although the competitive dynamics of mobile markets vary from place to place, the 

predominant factors influencing price appear to be provincial and/or territorial. National 

carriers offer different pricing from province to province, with prices tending to be 

homogeneous within those provinces. However, it is possible that unadvertised offers may exist 

at a more locally targeted level, and in some circumstances, local pricing may be influenced by 

the presence of a local carrier such as Tbaytel (i.e. Thunder Bay) or Eastlink (i.e. Sudbury and 

Timmins). We therefore urge the Commission to consider province-level pricing dynamics, but 

to be mindful that conditions may differ within provinces as well. 

While treating the relevant geographic market as provincial may be the best way to reflect 

actual competitive conditions, it might raise difficulties for intervenors in presenting sufficiently 

detailed information. Availability of province- or local-level information on many metrics is 

spotty at best, as the Commissioner of Competition has noted;14 indeed, the CRTC’s public data 

on wireless carrier market share by province excludes information about either Freedom 

Mobile or Eastlink, making it difficult to assess their position and impact on the market.  

We note that a survey of carrier websites shows that national carriers appear to charge the 

same prices in Alberta, British Columbia, Ontario, New Brunswick, Newfoundland and Labrador, 

Nova Scotia, Prince Edward Island, NWT, Nunavut, and Yukon. Based on this, observation we 

believe that national comparisons, such as the ones presented below, adequately reflect 

conditions in those provinces mentioned above. In Manitoba, Saskatchewan, and Quebec, the 

national carriers have adjusted their pricing in response to the strong presence of a regional 

carrier; in these cases, the specific characteristics of those markets should be taken into 

account.15  

Overall, it is clear that there are a variety of ways of looking at mobile markets; the extent to 

which analysis can be comprehensive depends upon the availability of fine-grained information. 

We believe that it is important to consider both national and provincial characteristics of 

                                                           
14 See Competition Bureau letter of 6 May, 2019, “RE Review of mobile wireless services, Telecom Notice of Consultation CRTC 2019-57 
(“Proceeding”) – Request for Reconsideration”.  
15 Particular attention should be paid to the situation in Manitoba, where the regional incumbent MTS was taken 
over by Bell in 2017. After significant delay, Xplornet began to offer service in the fall of 2018; however, it is still to 
early to tell whether Xplornet will successfully apply competitive pressure in this market. There are, as we note 
elsewhere in this report, indications that Bell has already raised prices and removed unlimited service offerings 
from the marketplace. 
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mobile wireless markets in order to properly assess their dynamics; local information, to the 

extent possible, should be collected where appropriate. 

Marketplace indicators: High concentration, high prices, low adoption 
Below we present indicators useful in assessing the state of Canada’s mobile wireless market. 

First, concentration levels are presented using the Herfindahl-Hirschman Index (HHI), at the 

national level, for the Quebec, Manitoba, and Saskatchewan markets, and comparing Canada’s 

concentration level to OECD countries. We then discuss the number of mobile network 

operators (MNOs) in various countries. Following this, we discuss performance metrics, 

beginning with availability of 4G networks and network speed. We then present information 

regarding service adoption and affordability, an area where Canada fares particularly poorly in 

comparison to other developed nations.  

We also examine service pricing, beginning with regional pricing trends, and expanding to 

canvass Canada’s standing in international comparisons using a variety of metrics. The section 

concludes with a discussion of profitability and investment.  

Market structure—Canadian mobile wireless markets remain highly concentrated 
Concentration measures give a high-level view of the competitiveness of a given marketplace. A 

highly competitive marketplace is characterized by many buyers and sellers, with individual 

firms having little or no influence on price levels. By contrast, in highly concentrated markets, 

there are relatively few producers, which tend to be large firms and may possess the ability to 

set prices or otherwise influence markets in ways that run counter to the public interest—the 

extreme case is monopoly. In communication markets, problems of marketplace concentration 

extend beyond issues of price, as Dr. Winseck has written about in depth elsewhere.16 

For our analysis of mobile wireless market concentration, we rely on the Herfindahl-Hirschman 

Index (HHI). The HHI is a standard measure of concentration used in economic analysis. It takes 

the sum of the squares of firms’ market share in a given market, using either revenue or 

subscriber share, and arrives at a figure between 100 (representing a highly competitive 

market) and 10,000 (representing a monopoly). The US Department of Justice embraced new 

HHI guidelines in 2010 for categorizing the intensity of competition. The new thresholds are as 

follows: a market with an HHI score < 1500 represents an unconcentrated market; HHI >1500 

but <2500 is moderately concentrated; HHI >2,500 is highly concentrated.17 Regulators such as 

                                                           
16 While price, service quality, and market dynamics are of course important, communication is fundamental in ways that escape economic 
analysis. For instance, communication is vital for maintaining interpersonal connections between family and friends; for promoting and 
sustaining culture, and for participation in public life in a democratic society. For a detailed discussion of market concentration and its 
implications in communications markets, see, for instance: Winseck, D. (2018). Media and Internet Concentration in Canada, 1984 – 2017 
(UPDATED). Available at: http://www.cmcrp.org/media-and-internet-concentration-in-canada-1984-2017-updated/ 
17 U.S. Department of Justice and the Federal Trade Commission (2010). Horizontal merger guidelines. Available at: 
https://www.justice.gov/sites/default/files/atr/legacy/2010/08/19/hmg-2010.pdf 

http://www.cmcrp.org/media-and-internet-concentration-in-canada-1984-2017-updated/
https://www.justice.gov/sites/default/files/atr/legacy/2010/08/19/hmg-2010.pdf
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the US Federal Communications Commission (FCC) rely on this measure when assessing the 

competitiveness of communication markets in their respective jurisdictions.18  

In the present proceeding the CRTC has registered its concern that “retail market concentration 

remains high (due in part to a series of acquisitions)” and that this suggests “that certain 

aspects of this market are not, in fact, sufficiently competitive in their current state to properly 

protect the interests of users and further the policy objectives”.19 The use of well-established 

standards such as the HHI can be helpful in empirically assessing these concerns.  

The Canadian Media Concentration Research Project (CMCRP), directed by Dr. Winseck, collects 

and analyses data on Canadian communications markets, including the mobile wireless market. 

According to CMCRP data, the Canadian mobile wireless market was highly concentrated in 

2017, with an HHI of 2857 by revenue. Concentration in the market has slowly declined over 

the last decade, from a high of 3151.3 in 2008, following the entry of “new entrant” regional 

mobile carriers Freedom Mobile in BC, Alberta, and Ontario; Videotron in Quebec; and Eastlink 

in the Maritime and Atlantic provinces and parts of Northwestern Ontario.20 While this 

downward trend is undoubtedly positive, concentration levels remain squarely above the HHI 

threshold for “highly concentrated” markets.21  

Due to the regional footprint of the new entrants and other non-national Canadian wireless 

carriers, and the differing competitive dynamics from province to province, the ideal 

geographical measure of concentration for Canada would be at the provincial level. Due to a 

lack of information about provincial market share for two of three new entrant carriers, 

however, it is not possible to provide a realistic estimate of market concentration for those 

provinces in which they operate—BC, Alberta, and Ontario for Freedom Mobile,22 and the 

Maritime and Atlantic provinces, as well as parts of Northwestern Ontario (i.e. Sudbury and 

Timmins) for Eastlink. In Quebec, where the CRTC does provide data on Videotron’s market 

share, concentration was at 2610 in 2017, still highly concentrated but substantially less than 

the country-level figure. Saskatchewan shows a highly concentrated HHI of 4409.5, although we 

note that competitive dynamics in that province result in national carrier pricing that is 

substantially lower than their pricing in Ontario, BC, Alberta, and the Maritime and Atlantic 

provinces due to their need to compete with the strong presence of Sasktel, the province-

                                                           
18 FCC (2018). Communications marketplace report. Available at: https://www.fcc.gov/document/fcc-adopts-first-consolidated-
communications-marketplace-report pp. 25-26.  
19 CRTC (2019). Telecom Notice of Consultation CRTC 2019-57. Review of mobile wireless services. Available at: 
https://crtc.gc.ca/eng/archive/2019/2019-57.htm 
20 For a broader discussion of the last decade’s developments in the Canadian mobile wireless market, see: Winseck, D. (2018). Media and 
Internet Concentration in Canada, 1984 – 2017 (UPDATED). Available at: http://www.cmcrp.org/media-and-internet-concentration-in-canada-
1984-2017-updated/ 
21 All of the CMCRP’s data is made freely available to the public. Available at: http://www.cmcrp.org/about/archived-data/ or via Dataverse, at: 
https://dataverse.scholarsportal.info/dataset.xhtml?persistentId=doi:10.5683/SP2/ME0MVH 
22 CMCRP estimates that Freedom’s market share was approximately 5% by subscribers across its entire operating territory, but has not 
estimated individual provincial market shares for Freedom due to a lack of credible information.  

https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://crtc.gc.ca/eng/archive/2019/2019-57.htm
http://www.cmcrp.org/media-and-internet-concentration-in-canada-1984-2017-updated/
http://www.cmcrp.org/media-and-internet-concentration-in-canada-1984-2017-updated/
http://www.cmcrp.org/about/archived-data/
https://dataverse.scholarsportal.info/dataset.xhtml?persistentId=doi:10.5683/SP2/ME0MVH


14 
 

owned incumbent telco. In Manitoba, concentration increased from an HHI of 3733.9 in 2016 to 

3813.4 in 2017, following Bell’s takeover of regional incumbent MTS.23 

According to Lipsey and Ragan, “we can divide Canadian industries into two broad groups—

those with a large number of relatively small firms and those with a small number of relatively 

large firms.” 24 Canada’s mobile wireless market—and the telecommunications industry more 

generally—falls squarely within the latter category.   

In sum, mobile wireless markets in Canada are highly concentrated, whether measured at the 

national or provincial level. There is little reason to believe that the situation is substantially 

different in the areas where Freedom and Eastlink operate, or in the North.  

Concentration in mobile markets is not unique to Canada. In the following figure, we present 

Canada’s mobile wireless market concentration in comparison to EU and OECD countries for 

the beginning of 2018, drawing on underlying data from the Economist Intelligence Unit’s 

Inclusive Internet Index.25 

Figure 1: Mobile Wireless Market HHI, 2018Q1

 

Source: Economist Intelligence Unit (2019). Inclusive Internet Index. Available at: 

https://theinclusiveinternet.eiu.com/ 

                                                           
23 Province level HHI was calculated based on data found in table 6.6 of the CRTC’s 2018 Communications Monitoring Report. Available here: 
https://open.canada.ca/data/en/dataset/f4233c69-f639-4cab-a234-80dbdd04eaa0 
24 Lipsey, R. & Ragan, C. (2001). Economics: Tenth Canadian edition. Toronto, Canada: Addison Wesley Longman, p. 252. 
25 The Economist (2019). Inclusive Internet Index. Available at: https://theinclusiveinternet.eiu.com/ 
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The comparison in figure 1, which relies on underlying data from research firm Telegeography, 

shows that Canada’s mobile wireless concentration, at an HHI of 2769, is lower than the 

average of 3295.26 However, of all countries measured in this figure, only two fell below the 

highly concentrated threshold of 2500—Israel and Poland, both of which are classified as 

moderately concentrated. In other words, the main conclusion to be drawn is that mobile 

wireless markets around the world are highly concentrated, and Canada is no outlier.  

The fact is that high barriers to entry, economies of scale, network effects, path dependency, 

and other factors27 combined minimize the possibility that mobile wireless markets will be 

competitive in the economic sense of having many network operators who individually have 

little or no influence on overall price levels. Instead, wireless markets which are exclusively 

composed of facilities-based operators tend to oligopoly, where large firms control markets and 

have pricing power, a situation which presents the opportunity for firms to coordinate their 

behavior for their own benefit at the expense of consumers and the economy more broadly. 

Indeed, the Commission reached such a conclusion in its previous review of mobile services 

with respect to the wholesale markets for roaming and mobile virtual network operator 

(MVNO) access. Although the focus of analysis in that case was wholesale markets, the finding 

ultimately speaks to conditions at the retail level.28 The Competition Bureau reached a similar 

conclusion with respect to retail markets in its assessment of the BCE-MTS merger in 2017, 

where it found that “as a result of coordinated behaviour among Bell, TELUS and Rogers, 

mobile wireless prices in Canada are higher in regions where Bell, TELUS and Rogers do not face 

competition from a strong regional competitor.”29  

Next we present the number of national mobile network operators (MNOs) in EU and OECD 

countries, using data from country regulators and the European Commission.30 As figure 2 

                                                           
26 We note that the data presented in this chart appear to underestimate HHI compared to measures available from country regulators in the 
US, Australia, as well as CMCRP data. We have reached out to Telegeography for an explanation of their methodology, but have not heard back 
at time of writing. However, we consider these figures to be appropriate for the purpose of international comparison.  
27 In mobile wireless markets, there are numerous barriers to entry that make competition in the classical economic sense difficult, if not 
impossible, to achieve, under the assumption that facilities-based providers are the only or primary market actors. The first and most obvious 
barrier to entry is the requirement to obtain a license for radio spectrum, which is a managed resource that is considered finite under present 
arrangements. Other barriers to entry include the high capital requirements of establishing a competitive network, and the fact that access to 
public rights of way is also a requirement of developing such networks. Economies of scale refers to the economic concept of diminishing 
marginal cost; once high-up front costs are sunk, it is increasingly inexpensive to produce additional units, typically considered in terms of 
traffic (e.g. volume, throughput) in communication markets, but also involving factors such as bargaining power and the ability to obtain 
volume discounts for inputs. This implies that larger firms may be more economically efficient than smaller ones. Network effects, or network 
externalities, refers to the economic concept for whereby a good or service becomes more valuable with increasing adoption. The telephone is 
a classic example of network externalities; a telephone network with one user would be worthless, while one that connects all users in a given 
area is exponentially more valuable because of the increase in connections it affords. Finally, incumbency, or path dependency, is a concept 
that suggests decisions made at a certain point in time will influence the shape of markets down the road, with those decisions “locking in” a 
certain course that is difficult to correct once underway. In Canadian mobile wireless markets, for instance, Bell, Rogers, and Telus have been 
operating mobile networks for more than 30 years, giving them a significant head start along a number of vectors. This presents a steep uphill 
challenge for any new market entrant, as incumbents may have incentives to use their dominance to deny access to key inputs, raise rivals’ 
costs, or otherwise employ exclusionary tactics to maintain their market position.  
28 Telecom Regulatory Policy CRTC 2015-177.  
29 Competition Bureau (2017). Competition Bureau statement regarding Bell’s acquisition of MTS. Available at: 
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04200.html For a discussion of how competition analysis defines coordinated 
behaviour, and other relevant concepts, see: Competition Bureau (2019). Abuse of dominant enforcement guidelines. Available at: 
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04420.html 
30 This situation, in Canada and around the world, is not new, but has been a topic of debate amongst policymakers and the general public for a 
number of years. For an in depth examination of the state of competition in Canada’s mobile markets and around the world, along with copious 

https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04200.html
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04420.html
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shows, a majority of countries for which data were available, at 19 of 34, had 4 or more MNOs 

in 2017. This is not an accident. In recent years, communications and competition regulators 

around the world have sought to foster the entry and sustainable operation of a “fourth 

carrier” in mobile markets, based on the disruptive competitive effects that “maverick” fourth 

operators bring to otherwise stable coordinated oligopolistic markets.31  

Promotion of the fourth network operator has been the focus in spectrum auctions as well as in 

merger assessment, which has sometimes resulted in the rejection of “4 to 3” merger 

attempts,32 and in other cases has resulted in conditions, such as divestment or mandated 

wholesale access, designed to maintain or improve post-merger competition, as we discuss at 

greater length later in this report. A fourth network operator is seen as beneficial in terms of 

improvements in competitive conditions that they bring both directly to the retail level, as well 

as indirectly through the increase in wholesale competition that they engender.   

Figure 2: Number of national MNOs, 2017

 

Source: European Commission (2018). Digital Economy and Society Index, Telecom Chapters. Available at: 
https://ec.europa.eu/digital-single-market/en/news/desi-report-2018-telecoms-chapters Canada, Australia, Japan 
sourced from national regulators.  

                                                           
underlying data, see: Winseck, D. (2013). Mobile wireless in Canada: Recognizing the problems and approaching solutions. Available at: 
http://www.cmcrp.org/mobile-wireless-in-canada-recognizing-the-problems-and-approaching-solutions/ 
31 See: OECD (2014). Wireless Market Structures and Network Sharing, OECD Digital Economy Papers, No. 243, OECD Publishing, Paris. Available 
at: http://dx.doi.org/10.1787/5jxt46dzl9r2-en  
32 Such was the case, for instance, in the 2011 attempted merger between AT&T and T-Mobile in the United States, and the Hutchison 3UK-02 
merger in the UK in 2016. See: FCC (2011). AT&T and T-Mobile. Available at: https://www.fcc.gov/proceedings-actions/mergers-
transactions/att-and-t-mobile; and BBC (2016). EU blocks Three's takeover of O2. Available at: https://www.bbc.com/news/business-36266924 
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While factors such as concentration and number of operators gives a broad, general view of the 

competitiveness of mobile markets, the small level of variation observed between comparable 

countries means that these figures only have so much analytical value. In order to look more 

closely at the competitive dynamics in Canada and elsewhere, in the following section we 

present data on Canadian provincial and national pricing, usage, revenue per user, operating 

profit,33 and investment levels. Although Canada now qualifies as a four-carrier market (three 

national carriers and a regional carrier in most markets), the information presented below 

shows that, roughly a decade after the “new entrants” first began to offer service, their 

disruptive competitive impact has been slow to develop, remains muted, and is unevenly 

distributed across Canada, to the extent that it has had a measurable impact on overall pricing 

and other service attributes. This suggests that additional measures will be required to bring 

the benefits of competition to everyone in Canada. 

 

Mobile market performance 
In the following section, we provide statistics highlighting Canada’s standing in international 

comparisons of mobile service availability, adoption, and price, and other indicators of market 

performance such as profitability and investment.  This section builds on data presented in our 

previous report, “Poor internet for poor people? Why Canada needs better and more 

affordable mobile services for everyone”, submitted to the CRTC’s 2018 consultation on lower-

cost data-only plans for mobile wireless services.34  

The data that follows draw on a wide range of sources. These include the CRTC’s 

Communications Monitoring Report; the Organization for Economic Cooperation and 

Development (OECD)’s broadband portal; Statistics Canada’s Survey of Household Spending; 

Wall Communication’s survey of telecommunications pricing, conducted for ISED in 2018 (a 

report which was previously undertaken by Nordicity); several consulting agencies specializing 

in mobile market analysis; the International Telecommunications Union (ITU)’s price baskets; 

the US FCC reports on telecommunications markets; and other sources where appropriate. 

The evidence presented below shows that some aspects of Canada’s mobile wireless market 

have improved in absolute terms in recent years. However, in comparison to other countries, 

Canada remains in a similar position – an above-average performer on network speeds and 

availability, but poor when it comes to adoption, price, and usage.  

 

                                                           
33 EBITDA, or earnings before interest, tax, depreciation, and amortization is used as a measure of operating profit by Canadian national carriers 
in their annual reports and by the CRTC in its Monitoring reports.   
34 Telecom Notice of Consultation CRTC 2018-98, as amended by TNC 2018-98-1. Available at: https://services.crtc.gc.ca/pub/instances-
proceedings/Default-Defaut.aspx?lang=eng&YA=2018&S=C&PA=t&PT=nc&PST=a#2018-98 

https://services.crtc.gc.ca/pub/instances-proceedings/Default-Defaut.aspx?lang=eng&YA=2018&S=C&PA=t&PT=nc&PST=a#2018-98
https://services.crtc.gc.ca/pub/instances-proceedings/Default-Defaut.aspx?lang=eng&YA=2018&S=C&PA=t&PT=nc&PST=a#2018-98
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Mobile network performance—Canadian mobile networks perform well on speed and 

availability 
A common argument used to highlight the competitiveness of Canada’s wireless markets, and 

to justify prevailing price levels, is that service quality in Canada is high relative to other areas. 

In other words, customers are getting good value for their money, according to Canada’s major 

wireless carriers. For instance, as we noted in our previous report, Bell and Telus both have 

argued against the need for additional regulatory intervention by referring in superlative terms 

to the performance of their wireless networks.  

During the Commission’s investigation of lower-cost data-only plans,35 Bell argued that 

Canada’s wireless carriers have rolled out “multiple generations of the newest wireless 

technologies more quickly and more widely than in almost any other country […] and provide 

consumers with ubiquitous, reliable, and competitively-priced wireless services across our vast 

and sparsely populated country.”36 Similarly, Telus pointed to the broad geographic coverage its 

network provides, as well as the superior performance of Canadian networks in international 

comparisons of mobile network speeds, in furtherance of the argument that no new regulation 

is required. 

In the following figures, we present data on 4G/LTE availability and overall download speeds. 

These figures draw on the most recent data available from Opensignal, a market analysis firm 

that “combines real-world measurements with analysis to provide independent insights on 

mobile connectivity globally”.37 For availability, we have taken the average of measured 

network operator scores as representative of country level performance. For speeds, we show 

“overall download speeds”, which Opensignal defines “as the average mobile data connection a 

user experiences based on both the speeds and availability of a country’s 3G and 4G 

networks.”38 

Opensignal’s availability data “shows how consistently accessible 4G networks are in each 

country. Rather than measure geographic coverage, Opensignal's availability metric tracks the 

proportion of time users have access to a particular network”.39 At the end of December 2017, 

as presented in our previous report, mobile users in Canada spent 82.4% of their connected 

time on an LTE network, which placed Canada at a slightly-above-average 17th out of 38 

countries measured. While Opensignal’s most recent “State of LTE” report has not been 

                                                           
35 Ibid. Bell (2018). Intervention to Telecom Notice of Consultation 2018-98, “Call for comments: Lower-cost data-only plans for mobile wireless 
services”, para. 1. 
36 Bell (2018). Intervention to Telecom Notice of Consultation 2018-98, “Call for comments: Lower-cost data-only plans for mobile wireless 
services”, para. 1. 
37 Opensignal. Available at: https://www.opensignal.com/ 
38 Opensignal (2018). State of Mobile Video (September2018). Available at: https://www.opensignal.com/reports/2018/09/state-of-mobile-
video 
39 Opensignal (2018), “The State of LTE (February 2018)”, available at: https://opensignal.com/reports/2018/02/state-of-lte 

https://www.opensignal.com/
https://www.opensignal.com/reports/2018/09/state-of-mobile-video
https://www.opensignal.com/reports/2018/09/state-of-mobile-video
https://opensignal.com/reports/2018/02/state-of-lte
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published at time of writing, we collected the most recently available data on 4G/LTE 

availability from Opensignal for OECD-member country-level reports. These include data for all 

G7 countries, plus Chile, Mexico, Portugal, Spain, Switzerland, Belgium, Australia, and the 

Netherlands.  

In comparison to these other developed countries, Canada’s availability is modestly above 

average, at 88.07%, compared to 83.21%. This places Canada at a rank of 5 out of 15 countries 

for which data are available (see figure 3). With regard to Canada’s progress over the last year, 

Opensignal observes the following: “All three national operators had excellent 4G Availability 

scores above 86%, but they've yet to hit the next big milestone in LTE reach: a national 4G 

Availability score of 90%. We've been expecting the first Canadian operator to cross that 

threshold for the last year, but growth in 4G Availability has been slow. It hasn't quite stopped, 

but we have only been seeing incremental increases from the three operators every six 

months.”40 

Figure 3: 4G / LTE Availability Comparison (Sept 2018-March 2019, % time on 4G) 

 

 

Source: Opensignal, Country reports, October 2018-April 2019. Available at: https://www.opensignal.com/market-

analysis Notes: New report not released; data collected on all available OECD countries in the last year (Includes all 

G7+Australia). 

With respect to speed, last year Canada placed 9th of 33 countries covered by Opensignal’s 

report, on the measure of 4G/LTE download speeds. This exact metric is not yet available, so 

instead we present data on overall download speeds from Opensignal’s September 2018 State 

of Mobile Video report. As figure 4 shows, Canada still performs well in terms of overall speeds 
                                                           
40 Opensignal (2019). Canada mobile network experience report Feb 2019. Available at:  

https://www.opensignal.com/reports/2019/02/canada/mobile-network-experience 
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by comparison to other countries, at 7th out of 33 countries. With an observed overall speed of 

31.26 Mbps, Canada is significantly higher than the OECD average of 24.39 Mbps, but is slightly 

behind Australia (33.38Mbps) and Norway (40.25Mbps).  

Figure 4: Overall Download Speed, May-August 2018 (Mbps) 

 

Source: Opensignal, State of Mobile Video (September 2018). Available at: 

https://www.opensignal.com/reports/2018/09/state-of-mobile-video 

 

In terms of 4G/LTE availability and overall download speeds, Canada’s mobile networks do 

indeed perform well. That being said, high performance and availability of mobile networks is of 

no benefit to those who cannot afford access in the first place. While modern, high-speed 

mobile services may be available across most of Canada, they remain out of reach for too 

many, particularly individuals and households who earn low incomes.  As we noted in our 

previous report, these conclusions are supported by a recent report on affordability 

commissioned by the CRTC, which found that “[i]n addition to documenting the persistence of 

the digital divide, the literature has increasingly recognized that geographic network coverage is 

not in itself enough to ensure widespread access and use”.41 In what follows, we explore the 

recent trends in adoption and affordability. 

 

                                                           
41 Rajabiun, R., Ellis, D., & Middleton, C. (2016). “Literature review: Affordability of communications services”, page 25. Available at: 
https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf  
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Adoption and (un)affordability—Mobile wireless services remain out of reach for too 

many people 

Figure 5: Overall mobile broadband penetration, June 2018 (subscriptions/100 people) 

 

Source: OECD Broadband Portal. Available at: https://www.oecd.org/sti/broadband/broadband-statistics/ 

It has long been the case that Canada lags behind other nations in terms of mobile adoption. In 

2006, Canada sat at the bottom of the OECD rankings for overall mobile cellular penetration.42 

Our status as a laggard in adoption of mobile services began in the days of flip-phones and 

pagers, and has continued through to the era of smartphones, tablets, and other connected 

devices. As of June 2018, Canada was ranked 33rd of 37 OECD member countries for overall 

mobile broadband penetration, a metric which includes both “voice and data” (i.e. smartphone) 

and “data-only” (i.e. tablet or laptop-centric) services.43 As figure 5 shows, at 74 subscriptions 

per 100 inhabitants Canada is behind the OECD average, which sits at over 106 subscriptions 

per 100 inhabitants.  A growing number of countries, including Australia (136.4), the US (136.6), 

and Japan (168.2) have well above one mobile broadband subscription per inhabitant.44     

                                                           
42 For historical statistics on cellular adoption, see: OECD Communications Outlook (various years). Available at: https://www.oecd-
ilibrary.org/science-and-technology/oecd-communications-outlook-2013_comms_outlook-2013-en  
43 Colombia joined the OECD as the 37th member in the summer of 2018.  
44 Penetration figures exceed 100 when there is more than one mobile subscription per inhabitant. This is explained by people having more 
than one subscription to service, for instance for personal and work use, and/or by the proliferation of connected non-phone devices, such as 
tablets.  
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Figure 6: Data and voice plan penetration, June 2018 (subscriptions/100 people) 

 

Source: OECD Broadband Portal. Available at: https://www.oecd.org/sti/broadband/broadband-statistics/ 

In terms of “data and voice plan” penetration (i.e. plans typically associated with smartphones), 

figure 6 above shows that Canada also fares poorly in comparative terms, ranking 30th out of 37 

countries. At 67.7 subscriptions per 100 inhabitants, it is substantially behind the OECD average 

of 84.4, and well behind Australia (109.7), which, like Canada, is a large and sparsely populated 

country. Canada’s growth has been slow over the last year, adding only 2.9 subscriptions per 

100 compared to the OECD average of 8.7, and Canada’s standing reflects this: it has fallen 

from 26th to 30th place over this time.  
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Figure 7: Data-only plan penetration, June 2018 (subscriptions/100 people) 

 

Source: OECD Broadband Portal. Available at: https://www.oecd.org/sti/broadband/broadband-statistics/ 

The situation is similar with regard to data-only plans, as can be seen in figure 7. Data-only 

plans are are typically used for tablets or mobile connectivity for laptops; data-only plans may 

also be used as a measure of last resort for people living in areas with no option for fixed 

broadband access. Last year, Canada ranked 21st out of 36 countries at 6.3 subscriptions per 

100 people. This year, it has stood still at 21st out of 37. At an absolute rate of 6.3 data-only 

plans per 100 inhabitants, Canada has less than half the OECD average subscribership of 13.9 

and less than ¼ of Australia’s data-only take-up rate.   

Each of these metrics demonstrates that there is much room for improvement if mobile service 

for everyone is the objective. They are also indicative of a market that is not sufficiently 

competitive to deliver on the policy goal of universal service. If the benefits of mobile services 

are to be delivered into the hands of all who need them, the status quo will not be enough.  
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Figure 8: Household Access to Mobile Phone Service by Income Quintile, Canada, 2012-2017 

 

Sources: Statistics Canada (2018-2013).'Dwelling characteristics, by household income quintile, Canada, Survey of 

Household Spending. Notes: Upper bounds for 2017 income quintiles are as follows: 1st—$32,914; 2nd—$56,495; 

3rd—$86,098; 4th—$132,808. Bounds decrease moderately going back each year. 

While the comparative data on adoption show that Canada is behind its international peers, the 

more fine-grained information reveals an equally if not more disconcerting trend. Figures 8 and 

9 show adoption of mobile services based on income, at the national and provincial levels, 

respectively.45 

The national level data in figure 8 show that low income people in Canada are dramatically less 

likely to have a mobile subscription than their higher-earning peers. At 73.1%, households in 

the lowest income quintile are significantly less likely to subscribe to a mobile service than 

either the overall average (89.5%) or their higher earning counterparts. Second-quintile 

households subscribed at 86.8%, while, by contrast, mobile adoption is nearly universal 

amongst the highest-earning households.  

Adoption of mobile phones among the lowest income bracket did grow by 11.4% from 2012-

2017, outpacing average growth across income quintiles by 3.3%. After a 1.2% drop from 2015-

2016, adoption in the lowest income bracket did pick up with 2016-2017 growth of 4.4%. This 

recent growth should not be discounted, but it still leaves low income households in Canada far 

behind middle earners, and even farther behind the national average.    

                                                           
45 These figures are higher than the OECD statistics because they include mobile services that do not include data, i.e. standard cellular voice 
and SMS subscriptions.  
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Figure 9: Household Access to Mobile Phone Service by Income Quintile and by Province, 2017 

 

Sources: Statistics Canada (2018).'Dwelling characteristics, by household income quintile in 2016 by Province, 

Survey of Household Spending in 2016. Notes: Upper bounds for 2016 income quintiles are as follows: 1st—

$32,090; 2nd—$55,470; 3rd—85,336; 4th—130,045.  

 

The province-level data in figure 9 tells much the same story. No province acts as an exception 

to the trend observed at the national level: low income households are drastically less likely to 

subscribe to mobile services than wealthier ones. In no province does adoption among low-

income households reach the national average for overall adoption rates (87.9%); in some 

provinces, such as New Brunswick (67.4%), Québec (63.3%), Nova Scotia (63.1%) and PEI 

(66.6%), the problem appears to be particularly acute. Adoption has grown among low-income 

households in most provinces since 2017, but it remains very low by comparison to the average 

and by international standards.  
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Figure 10: Mobile service expenditures as a percentage of average annual income, by income quintile, 2016 

vs 2017 

 

Sources: Statistics Canada (2019).'Dwelling characteristics, by household income quintile in 2017 by Province, 

Survey of Household Spending in 2016.Statistics Canada (2018).'Dwelling characteristics, by household income 

quintile in 2016 by Province, Survey of Household Spending in 2016.  

 

Figure 10 presents Statistics Canada data on mobile service expenditures by income quintile as 

a percentage of average annual income, comparing 2016 to 2017. As it shows, households in 

the lowest income spent more of their income on mobile services than their higher-earning 

peers, with spending increasing to 3.2% of average income in 2017.  

In 2011, the International Telecommunications Union’s Broadband Commission set an 

affordability threshold for broadband services (applicable to either fixed or mobile broadband) 

at 5% of gross national income per capita (GNI p.c.), hoping that this would be achieved by 

2015. Subsequently, it has revised this threshold to 2% GNI p.c. to be reached by 2025.46 In 

other words, communication services which require households to spend more than this 2% of 

their income to subscribe are considered unaffordable. 

If we apply the ITU’s 2% threshold to the data shown above, we see that mobile services for 

people in the lowest-income quintile are not affordable, and that services for people in the 

second quintile are very near the mark of being unaffordable. This observation helps to explain 

why adoption amongst lower-income households in Canada is so low: services are either 

unaffordable, or very hard to afford for those people.   

The evidence presented above makes one thing very clear: mobile phones are unaffordable for 

many low-income people in Canada. An affordability report commissioned by the CRTC 

                                                           
46 ITU (2018). Measuring the Information Society 2018. Available at: https://www.itu.int/en/ITU-
D/Statistics/Documents/publications/misr2018/MISR-2018-Vol-1-E.pdf p.101 
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supports this conclusion, finding that “…low incomes and high costs represent two main 

barriers to affordability”. 47 Furthermore, the authors note that:  

The research shows that broadband penetration rates continue to be substantially lower 

among low income Canadians (e.g. 60% for the lowest income quintile versus over 95% 

for the highest income quintile). It also confirms the tendency of subscribers on low 

incomes to engage in fewer activities online relative to those with high incomes. While 

lack of interest or low skill levels partially explain lower adoption and use among low-

income individuals, cost remains a dominant motive for why low-income Canadians do 

not use the Internet. Nevertheless, the growing essentiality of broadband and increases 

in the inelasticity of demand to price, along with country-specific factors, enable 

incumbent operators in Canada to charge prices that are higher than offerings by their 

counterparts in most other advanced economies. International comparisons also 

suggest that the range of low-cost options available in the Canadian market tend to be 

relatively limited, meaning that low-income households are likely to have fewer 

affordable options in service plans than their counterparts in other advanced 

economies. 48 

In the following section, we survey mobile price levels in Canada and other countries using a 

variety of metrics. We begin by examining price at the regional level. We then examine 

Canada’s mobile pricing in the context of international comparisons. This survey confirms what 

the affordability report observed: price levels in Canada are high, placing services out of reach 

for too many people.  

Regional pricing within Canada—the benefits of competition are unevenly distributed 
Differences in service pricing across the country indicate that competition has developed 

unevenly since the entry of regional “fourth carriers” more than a decade ago. In the following 

figures (11-13), we present mobile wireless service pricing for plans that include voice and data 

between 1GB and 5GB, drawn from the 2018 Wall Report on telecommunications pricing in 

Canada and other countries.49 These comparisons show pricing from the national carriers (Bell, 

Rogers, and Telus), their flanker brands (e.g. Virgin Mobile (Bell), Fido (Rogers), and Koodo 

(Telus)), and regional competitors (i.e. Eastlink, Videotron, Freedom Mobile, Sasktel) for Nova 

Scotia, Quebec, Ontario, Manitoba, Saskatchewan, and British Columbia. It is not clear why the 

authors exclude Alberta from this study; however, we note that a survey of carrier websites 

shows that pricing in Alberta is the same as Ontario and BC, so we assume the conclusions 

drawn below with regard to Ontario and BC apply to Alberta as well. 

                                                           
47 Rajabiun, R., Ellis, D., & Middleton, C. (2016). “Literature review: Affordability of Communications services”, Report commissioned by the 
Canadian Radio-television and Telecommunications Commission, p. 11. Available at: https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-
for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf  
48 Rajabiun, R., Ellis, D., & Middleton, C. (2016). “Literature review: Affordability of Communications services”, Report commissioned by the 
Canadian Radio-television and Telecommunications Commission, p. 25, emphasis added. Available at: 
https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf  
49 Wall Communications (2018). Price comparisons of wireline wireless and internet services in Canada and with foreign jurisdictions. Prepared 
for Innovation, Science and Economic Development Canada. Available at: https://www.ic.gc.ca/eic/site/693.nsf/eng/00169.html 

https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf
https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf
https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf
https://www.ic.gc.ca/eic/site/693.nsf/eng/00169.html
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Figure 11: Mobile telephony service plans that include 1200min, 300SMS, and 1GB 

 

Source: Wall Report 2018. Notes: no data for regionals in Ontario or BC, or Flankers in MB or SK.  

 

Figure 12: Mobile telephony service plans that include unlimited min, SMS, and 2GB 

 

Source: Wall Report 2018. Notes: no data for Saskatchewan; No data on flankers for Manitoba.  
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Figure 13: Mobile telephony service plans that include unlimited min, SMS, and 5GB 

 

Source: Wall Report 2018.  

 

Examining the figures above, several clear trends can be seen. 

First, prices charged by national carriers are generally lower in the Prairie provinces than they 

are elsewhere in Canada. This has long been the case, as we have documented before.50 The 

reason for this is that the national carriers have had to compete against incumbent telcos 

Sasktel and MTS, which have kept prices low in order to maintain market share, resulting in a 

more competitive marketplace than is found in other parts of the country.51 This is consistent 

with the Competition Bureau’s observation in its disposition of the 2017 BCE-MTS merger, 

where it found that “where Bell, TELUS and Rogers do not face competition from a strong 

regional competitor, prices are substantially lower.”52 Additionally, the Bureau noted that its 

“investigation also found that, generally, Canadians in areas with a strong regional competitor 

use substantially more data than Canadians in areas without a strong regional competitor”, 

another indicator of the impacts of competition (or the lack thereof) in Canadian mobile 

                                                           
50 Klass, B. & Winseck, D. (2016). Why Bell’s Bid to Buy MTS is Bad News: Report Submitted to the Competition Bureau assessing Bell Canada 
Enterprises’ proposed bid to acquire Manitoba Telecommunications Services. Available at: http://www.cmcrp.org/why-bells-bid-to-buy-mts-is-
bad-news-report-submitted-to-the-competition-bureau-assessing-bell-canada-enterprises-proposed-bid-to-acquire-manitoba-
telecommunications-services/ 
51 See: CBC (2018). Bell MTS cancelling unlimited wireless data plans. Available at: https://www.cbc.ca/news/canada/manitoba/bell-mts-
cancelling-unlimited-wireless-data-plans-1.4742013 
52 Competition Bureau (2017). Competition Bureau statement regarding Bell’s acquisition of MTS. Available at: 
https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/04200.html 
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wireless markets.53 We note, however, that since Bell took over MTS in 2017, it has since 

ceased to offer mobile plans with unlimited data in the Manitoba wireless market, and has also 

increased wireless prices by $5 per month. 

If lower prices are an indication of the strength of regional competitors, then the data above 

lead us to conclude that competition from Freedom in Ontario and British Columbia, and 

Eastlink in Nova Scotia, remains marginal.54 It is clear that Freedom’s low pricing relative to the 

national carriers has not had a major impact on the nationals’ main brand pricing – which 

remains set at more than twice the price of Freedom’s plans—and similarly, the competitive 

pressure exerted by Eastlink in the Maritimes and Atlantic provinces has been less than that of 

Videotron in Quebec or Sasktel in Saskatchewan. 

Lastly, we note that prices in Quebec appear to be decreasing to levels that resemble those 

found in the Prairie provinces, which may be a sign that competition is improving in la belle 

province. The key indicator here is the fact that the national carriers have lowered prices not 

just with the use of their flanker brands but with their main brands as well. It will be important 

to monitor this market going forward, as Videotron has recently launched a discount brand of 

its own—Fizz—which, at early impression, appears to have competitive offers that may force a 

further response from incumbents.55   

With that being said, we do urge caution not to be too optimistic with regard to the conclusions 

to be drawn from price comparisons between provincial markets. Although people in the 

Prairies and Quebec may have it better than those living in the rest of Canada, those benefits 

do not extend to the rest of the country, and international comparisons, as we discuss later in 

this report, continue to show that overall price levels in Canada remain significantly more 

expensive than in other countries in the G7 and Europe. 

International comparisons of mobile wireless service pricing: high prices, little progress 
In the following section, we present pricing data at the national level, drawing on publicly 

available sources from Wall Communications (commissioned by Innovation, Science and 

Economic Development/ISED), the International Telecommunications Union (ITU), the US 

Federal Communications Commission (FCC), scholarly research, the OECD, scholarly studies and 

market analysis firms.56  

These sources, which present data using a variety of methods and metrics (including mobile 

price as a percent of gross national income per capita, purchasing power parity (PPP), price 

declines over time, price per GB, and international comparison of a common mobile service 

basket) all lead to the same conclusion: mobile wireless services in Canada are more expensive, 

                                                           
53 Ibid.  
54 The same likely applies to Alberta as well, by implication: the prices national carriers and Freedom charge in Alberta do not differ from those 
on offer in Ontario or BC.  
55 It is conceivable that Fizz was launched in anticipation of further regulatory intervention, particularly with respect to MVNO access. 
56 For more information on these organizations, please consult the glossary of terms included in this report. 
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and as a result are less affordable than they are elsewhere in comparable countries, particularly 

for low-income households and individuals. 

In figures 14 & 15, we present international comparison data on price levels observed in the 

Wall Report. These figures show that Canada fares poorly in comparison to its peer countries in 

the G7 and Australia. Although price increases in some of the countries have moved Canada up 

in the rankings on some measures compared to the previous year, price levels remain relatively 

high and in some cases are still more expensive than in any other country.  

Figure 14: Prices for non-shared mobile wireless telephony service baskets that include data, 2018, PPP-

Adjusted CA$ 

 

Source:  Wall Report 2018 

In the previous year’s report, Canadian prices were the most expensive for all three service 

levels. Figure 14 shows that in 2018, Canada’s prices remained the most expensive in the first 

service level, which represents plans that include 1,200 minutes, 300 SMS, and 1GB. At $70.99 

per month, Canadian prices at this level are more than triple the Australian price of $19.40. At 

the second level, which includes unlimited minutes, SMS, and 2GB of data, a sharp increase in 

Japanese prices, to $81.52 per month, moved Canada into the position of second-most 

expensive. For this level, Canada’s price of $75.44 is still more than triple the Australian price of 

$24.70. For the largest level, which includes unlimited minutes, SMS, and 5GB per month, a 

sharp increase in price was observed in both Japan and the United States, moving Canada into 

the rank of 3rd most expensive. Like the other two tiers, Canadian pricing for plans that include 

5GB, at $87.32, is more than three times the Australian price of $27.27. 

 

19.4
24.7 27.27

81.52

103.07

62.48 61.26

97.88

70.99
75.44

87.32

0

20

40

60

80

100

120

1200min, 300SMS, 1GB Unlimited min, SMS, 2GB Unlimited min, SMS, 5GB

Italy U.K. France Australia Japan U.S.A. Germany Canada



32 
 

Figure 15: Prices for data-only mobile wireless broadband service baskets, 2018, PPP-Adjusted CA$ 

 

Source: Wall Report 2018.  

For data-only mobile broadband plans, figure 15 shows that Canada’s relative standing 

improved across all three tiers. Although Canadian prices remained relatively stable compared 

to last year, sharp increases in the price of service, particularly in Japan, moved Canada up in 

the rankings. For plans with between 2 and 5 GB, Canada now stands in third place, compared 

to most expensive last year. However, Canadian plans, at $38.28 per month, are more than 

twice as expensive as Australian ones ($15.56) and roughly three times those of the leading 

country, Italy ($12.71). For plans with between 5-10 GB, Canada has moved from second-most 

expensive last year to third place this year. Canadian prices at this level ($61.90), however, are 

more than double Australian ones ($26.24) and more than triple Italian ones ($17.22). For the 

largest service level, Canada is also third-most expensive, moving up from second last year. 

Canadian prices ($83.35) are more than double Australian ones ($39.35) for this level of service. 

Next we focus on the Wall Report’s observations on trends over time in mobile pricing, first for 

plans that include voice and data, and then for plans that solely provide broadband 

connectivity. The study observes price declines across most of these services; however, as was 

the case with the previous year’s report, in almost all cases declines in Canadian pricing have 

been outpaced by our international peers in G7 countries and Australia. In only one instance of 

the relevant comparisons does Canada fare better than second-worst, and in that case prices 

actually increased in the majority of countries (including Canada). The following figures show 

these comparative declines over time for non-shared mobile telephony baskets which include 

data,57 as well as for mobile broadband plans (i.e. mobile broadband plans that do not include 

                                                           
57 Non-shared plans are mobile plans that are offered to individual subscribers. Shared plans, by contrast, make available a pool data 
allowances to multiple devices on the same account. The plans proposed by the carriers in this proceeding are non-shared plans, and therefore 
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voice minutes). Changes are expressed in terms of compound annual growth rates (CAGR) for 

the respective survey periods. 

Figure 16: Mobile telephony price declines, CAGR 2008-2018, plans with 1200 minutes, 300 SMS, & 1GB 

data 

 

 

Source: Wall Report, 2018 (no data in this basket for Italy or France in 2018 report) 

                                                           
shared plans are not considered directly comparable for the purpose of this report. However, the evidence presented by Nordicity for shared 
plans places Canada in a similarly poor position with respect to comparator nations when considering shared plan price declines and overall 
prices. For service level 6, which represents shared plans featuring unlimited minutes, SMS, 10GB of data, and 3 lines, Canada ranked 4th of 5 
countries (2nd most expensive). See: Nordicity, 2017 Price Comparison Study of Telecommunications Services in Canada and Select Foreign 
Jurisdictions. 
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Figure 17: Mobile telephony price declines, CAGR 2014-2018, plans with unlimited minutes, SMS, & 2GB 

data 

 

Source: Wall Report, 2018 

Figure 18: Mobile telephony price declines, CAGR 2015-2018, plans with unlimited minutes, SMS, & 5GB 

data 

 

Source: Wall Report 2018. 

Figures 15-18 show that prices in Canada declined substantially less than other countries that 

experienced declines over the observation period. In two cases, substantial increases in 

Japanese prices left Canada in second-last of the countries measured. The changes shown 

above are cumulative with those presented in our previous report.  
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Figure 19: Price declines for mobile wireless data-only plans with 2GB-5GB, CAGR 2010-2018 

 

Source: Wall Report 2018.  

 

Figure 20: Price declines for mobile wireless data-only plans with 5GB-less than 10GB,  

CAGR 2012-2018 

 

Source: Wall Report 2018 (No data for France) 
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Figure 21: Price declines for mobile wireless data-only plans with 10GB and more, 

CAGR 2016-2018 

  

 

Source: Wall Report 2018.  

Similar to the case with the mobile telephony plans, the data presented in figures 19-21 show 

that mobile wireless data-only plans in Canada have generally been subject to modest price 

decreases, with the exception of plans that include more than 10GB, which increased in price 

by 1.5% from 2016-2017, less than the increases in Italy, Japan, the UK, and Germany. However, 

prices in this tier fell substantially in Australia, the US, and France, leaving Canada in the middle 

of the pack. 

Many sources agree: mobile services are more expensive in Canada than 

elsewhere 
In what follows, we expand our survey of Canada’s mobile market performance by presenting 

additional comparative pricing data from the OECD, ITU, FCC, a scholarly study, and Rewheel 

research. Because mobile markets are complex, no single source can be comprehensive in its 

representation of market dynamics. For this reason, we have made effort to use a broad range 

of sources in order to more accurately and comprehensively capture the situation. 

These data, which are drawn from a variety of sources that use a variety of different measures, 

do not show a Canada in a flattering light. Rather, they confirm that Canadian mobile pricing is 

not competitive by international standards; to the contrary, the majority of sources surveyed 

show that Canada is well above the average for mobile pricing, and, in some cases, is among 

the most expensive of OECD countries. Although no single source can capture all aspects of the 

Canadian mobile market, the fact that so many different studies point to the same conclusion—

expensive mobile service in Canada--is noteworthy.  
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Figure 22: OECD Mobile broadband basket,  

Low user, including 100 calls + 500 MB, May 2017, VAT included, USD$ PPP 

 

Source: OECD Broadband Portal. Available at: http://www.oecd.org/sti/broadband/broadband-statistics/ Data for 

2018 not yet available. 

The first data we present are from a survey conducted by the OECD of low-use mobile 

broadband plans that included at least 100 calls and 500 MB of data as of May 2017 (figure 22). 

The data in this survey include applicable taxes, and are calculated using the purchasing power 

parity method, in terms of USD$. As figure 22 clearly shows, at $38.38 USD PPP, Canadian plans 

were notably more expensive than the OECD average of $22.46 USD PPP. Indeed, Canada 

ranked at a disappointing 31st of the 35 countries covered in the comparison. The price of 

Canadian plans was nearly double the Australian price ($19.34 USD PPP), and only less 

expensive than plans in Hungary ($44.30 USD PPP), the US ($46.21 USD PPP), Czech Republic 

($49.79 USD PPP), and Japan ($67.16 USD PPP).  

Figure 23 shows OECD data for medium-use mobile broadband plans. These plans include at 

least 300 calls and 1 GB of data as of May 2017 (figure x). At $47.85 USD PPP, Canadian plans 

ranked 29th of 35 and were more expensive than the OECD average of $29.78 USD PPP. 

Australian plans, at $19.34 USD PPP, were less than half the price of Canadian ones, and French 

plans, at $11.94 USD PPP, could be had for less than one quarter the Canadian price.  
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Figure 23: OECD Mobile broadband basket, Medium user, including 300 calls + 1 GB, May 2017, VAT 

included, USD$ PPP 

 

OECD Broadband Portal. Available at: http://www.oecd.org/sti/broadband/broadband-statistics/ 

The OECD also provides data on “high user” plans which include 900 calls and 2GB of data from 

May 2017 (shown in figure 24). Similar to the lower-use baskets discussed above, Canada does 

not fare well in this category, with a rank of 30th of 35 countries surveyed. The Canadian price 

of $58.90 USD PPP is substantially higher than the OECD average of $36.77 USD PPP, and nearly 

three times as much as the Australian price of $19.34 USD PPP. We note that the Australian 

plan calculated in each of the baskets presented above is the same; this is because the OECD 

methodology makes comparisons based on “the lowest cost offer calculated for each operator 

and basket”.58 In other words, the Australian plan, which includes 3GB of data, is the lowest-

cost option that meets the criteria for all three levels available in the Australian market. Thus, 

while the low- and medium-use plans in Australia are not the same, strictly speaking, as the 

Canadian ones, the disparity nevertheless reveals an interesting insight: Australian plans for the 

lower two use baskets include more features than Canadian ones for substantially less money, 

and for the high use basket, the plans are the same (each features 3GB of monthly data use) 

but the Australian one is substantially cheaper. Despite what some may consider limitations in 

the basket method of price comparison, the data presented here and in the charts below, 

                                                           
58 See: OECD (2017). Revised OECD telecommunication price baskets. Available at: https://www.oecd.org/sti/broadband/DSTI-CDEP-
CISP(2017)4FINAL.pdf 
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which make use of a variety of methods and metrics, all point to a similar conclusion: Canada’s 

mobile market is not performing up to competitive standards on the measure of price.   

Figure 24: OECD Mobile broadband basket, High user, including 900 calls + 2 GB,  

May 2017, VAT included, USD$ PPP 

 

OECD Broadband Portal. Available at: http://www.oecd.org/sti/broadband/broadband-statistics/ 

In the figures below, we present pricing and affordability data from the International 

Telecommunications Union (ITU)’s ICT price baskets database.59 These figures, like the OECD 

ones presented above, focus on specific baskets of service, although they include an additional 

metric which measures the price of service as a percentage of gross national income per capita 

(%GNI p.c.). This measure is of particular relevance when considering the relationship between 

price and affordability, since it presents pricing as a function of average income and thus draws 

a direct link between the two variables. This method is used by the ITU to assess the 

affordability of service pricing for the two baskets it measures, namely handset-based prepaid 

service plans that include at least 500MB of data, and mobile broadband laptop-based service 

plans that include at least 1GB of data.  

As mentioned above, the ITU has set an affordability threshold target for 2025 which 

characterizes service pricing under 2% of GNI p.c. as affordable. By this measure, at the country 

                                                           
59 ITU (2019) ICT Price baskets. Available at: https://www.itu.int/net4/ITU-D/ipb/ 
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level, prepaid handset-based plans with 500MB in all OECD countries fall below the affordability 

threshold. However, we do note that these figures do not account for disparity between 

income within a country, as we have done above. 

Figure 25: Mobile-broadband, prepaid handset-based (500 MB), 2017, As % of GNI per capita 

 

 
Source: ITU, ICT Price Baskets (2018). Available at: https://www.itu.int/net4/ITU-D/ipb/ 

Although figure 25 shows that, at 0.49 %GNI p.c., Canada’s prices for the prepaid handset-

based 500 MB service plan qualify as affordable by ITU standards, there are several 

qualifications that need to be observed. First, as discussed above, the national-level metric does 

not account for income disparity within a country. So, while this service plan may appear 

affordable for an average-income-earning household, when measured by varying income levels, 

we see that mobile services may be unaffordable for many lower-income households in 

Canada. Second, while the OECD average has decreased from 0.52 %GNI p.c. in 2016 to 0.49 

%GNI p.c. in 2017, Canada’s level has increased from 0.43 %GNI p.c. in 2016 to 0.49 %GNI p.c. in 

2017. So, while prices relative to income have declined on average in the OECD countries, 

Canada has experienced the opposite on this measure.  
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Figure 26: Mobile broadband, prepaid handset-based (500 MB), 2017, PPP, USD$ 

 

Source: ITU, ICT Price Baskets (2018). Available at: https://www.itu.int/net4/ITU-D/ipb/ 

 

The ITU also presents 2017 data on the price level using the purchasing power parity (PPP) 

measure, shown in figure 26. Canada sits just above the OECD average in terms of price, at 

$16.67 PPP USD per month vs. the OECD average of $14.22 PPP USD.  This price level places 

Canada in 25th rank of 36 OECD countries measured. Additionally, Canada’s price on this 

measure stayed relatively flat since the previous year ($16.67 PPP USD in 2017 vs. $16.84 PPP 

USD in 2016), while the OECD average prices fell by a greater margin ($14.22 PPP USD in 2017 

vs. $16.25 USD PPP in 2016). This is consistent with observations made earlier that mobile 

prices in Canada may be declining, but are doing so at a slower pace and to an otherwise lesser 

degree than in other comparable countries.   
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Figure 27: Mobile-broadband, postpaid computer-based (1 GB), 2017, as a % of GNI per capita 

 

Source: ITU, ICT Price Baskets (2018). Available at: https://www.itu.int/net4/ITU-D/ipb/ 

According to the ITU (figure 27), Canada fares worse when it comes to postpaid computer-

based mobile broadband plans with at least 1 GB than it does with regard to prepaid handset-

based plans.  When measured by %GNI p.c., Canadian plans in this basket stand in 30th place of 

35 measure countries, and at 1.1 %GNI p.c. are significantly higher than the OECD average of 

0.67 %GNI p.c.. Canadian plans in this basket are substantially less affordable than in Australia, 

where the figure was 0.27 %GNI p.c. for 2017.  
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Figure 28: Mobile-broadband, postpaid computer-based (1 GB), 2017, PPP, USD$ 

 

Source: ITU, ICT Price Baskets (2018). Available at: https://www.itu.int/net4/ITU-D/ipb/ 

When measured in terms of PPP USD$ PPP, Canada remains in 34th rank of 35 countries for 

postpaid computer-based 1GB plans in 2017, the same spot it held in 2016. Figure 28 shows 

that the ITU’s observed price for Canada ($37.52 PPP USD) on this metric is roughly double the 

OECD average ($18.66 PPP USD), and roughly four times the price of similar plans in Australia 

($9.35 PPP USD per month).   
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Figure 29: Mean monthly plan charge for smartphone data plans with ≥2 to <5 GB Usage Limit, 2017 (PPP$) 

 

Source: FCC (2018) International Broadband Data Report. 6th. ed, Table 5. Available at: 

https://apps.fcc.gov/edocs_public/attachmatch/DA-18-99A1.pdf  Note: FCC did not include Canada in price 

comparisons this year.  

 

In 2018 the FCC moved to a new format for reporting on international communications market 

performance. Its previous International Broadband Data Report has been folded into an 

omnibus market report titled “Communications Marketplace Report”.60 Unfortunately, this new 

report did not include Canada in international pricing comparisons. We are therefore 

presenting the most recently available data, drawn from the FCC’s earlier International 

Broadband Data Report, with figures from 2017. 

Shown in figure 29, the FCC’s 2017 data confirm the observation that Canada fares poorly with 

respect to the mean monthly plan charge for smartphone data plans with usage limits ≥2 to <5 

GB. For these plans, the FCC presents data for 29 of the OECD countries. Of these countries, 

Canada ranked 28th, or second most expensive, at $85.25 USD PPP, nearly double the average 

of $43.74 USD PPP. Only Greece had plans of this type that were more expensive ($133.10 USD 

PPP), while such plans in the United States ($72.99 USD PPP) came in slightly lower than 

Canada. The price of plans in Australia ($25.01) was less than a third the price of Canadian ones, 

while plans in the cheapest country, Finland ($13.43) were less than one sixth the price of 

Canadian plans. 

 

                                                           
60 See: FCC (2018). FCC adopts first consolidated communications marketplace report. Available at: https://www.fcc.gov/document/fcc-adopts-
first-consolidated-communications-marketplace-report-0 
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Figure 30: Mobile broadband price indices: Price/GB of mobile data (July-August, 2017) (PPP) 

 

Sources: FCC (2018) International Broadband Data Report. 6th. ed, Table 7: Mobile Broadband Price Indices (PPP), 
p. 70. Available at: https://apps.fcc.gov/edocs_public/attachmatch/DA-18-99A1.pdf Note: FCC did not include 
Canada in its most recent price comparisons.  

 
The US FCC’s International Broadband Data Report also provides a composite measure of the 

price per GB of mobile data for the period July-August 2017, again using the PPP measure. In 

order to calculate this measure, the FCC estimates “a hedonic regression model to adjust prices 

for country-level differences in cost and demographic factors, differences in mobile broadband 

product quality (e.g., plan usage limits) and content quality.”61 Even controlling for quality as 

described above, Canada fares poorly by this measure, as shown in figure 30. It ranked 22nd of 

29 countries surveyed with a 2017 price per GB of $51.38 PPP, substantially higher than the 

                                                           
61 FCC (2018) International Broadband Data Report. 6th. ed, Table 7:Mobile Broadband Price Indices (PPP), pp. 70-71. Available at: 
https://apps.fcc.gov/edocs_public/attachmatch/DA-18-99A1.pdf  

2.89

21.48

37.88

51.38

183.44

0

20

40

60

80

100

120

140

160

180

Fi
n

la
n

d

La
tv

ia

A
u

st
ri

a

D
en

m
ar

k

Es
to

n
ia

Ic
el

an
d

Sw
ed

en

Lu
xe

m
b

o
u

rg

N
o

rw
ay

So
u

th
 K

o
re

a

Ir
el

an
d

U
n

it
ed

 S
ta

te
s

U
n

it
ed

 K
in

gd
o

m

A
u

st
ra

lia

Sw
it

ze
rl

an
d

Ja
p

an

Fr
an

ce

It
al

y

A
ve

ra
ge

P
o

rt
u

ga
l

N
ew

 Z
e

al
an

d

M
ex

ic
o

C
an

ad
a

G
er

m
an

y

Sp
ai

n

B
el

gi
u

m

C
h

ile

N
et

h
er

la
n

d
s

C
ze

ch
 R

ep
u

b
lic

G
re

ec
e

https://apps.fcc.gov/edocs_public/attachmatch/DA-18-99A1.pdf
https://apps.fcc.gov/edocs_public/attachmatch/DA-18-99A1.pdf


46 
 

average of $37.88 PPP. The US, by contrast, ranked 12th, at $20.02 PPP, while Australia ranked 

14th at $21.48 PPP.  

The findings of a new study conducted by Korean scholars complements the FCC’s findings. This 

study, published in Telecommunications Policy in 2019, used a similarly sophisticated hedonic 

pricing model to compare mobile service prices across major cities in 10 countries, including all 

G7 countries plus Spain, Sweden, and Australia.62 This study, which collected and analysed data 

from 2015, ranked countries’ performance using seven different models in order to rank prices 

while correcting for service quality and additional fees. Models accounting for service quality 

(Models 1-4) factored for different combinations of metrics, such as basic data allowance, 

upload and download speed, measurements of performance while stationary, or in motion on 

roads and subways, and by variation in experience quality. Toronto ranked most expensive for 

each of the four models that corrected for service quality. The second set of models, which 

focused on correcting for device subsidy and other additional fees, found that service in 

Toronto was either the most expensive or second-most expensive of the cities observed. The 

findings of this study are reproduced below in figures 31 and 32; the numbers in the right-hand 

columns represent rank, with 1 being most expensive and 12 being least expensive. 

 

Figure 31: Quality-adjusted price indices of mobile telecommunications services (1) – service quality (2015) 

 

Source: Yun, S. H., Kim, Y., & Kim, M. (2019). Quality-adjusted international price comparisons of mobile 

telecommunications services. Telecommunications Policy, 43(4), 339–352. 

https://doi.org/10.1016/j.telpol.2018.09.001 

 

                                                           
62 Yun, S. H., Kim, Y., & Kim, M. (2019). Quality-adjusted international price comparisons of mobile telecommunications services. 
Telecommunications Policy, 43(4), 339–352. https://doi.org/10.1016/j.telpol.2018.09.001 
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Figure 32: Quality-adjusted price indices of mobile telecommunications services (2) – additional fixed 

charge (2015) 

 

Source: Yun, S. H., Kim, Y., & Kim, M. (2019). Quality-adjusted international price comparisons of mobile 

telecommunications services. Telecommunications Policy, 43(4), 339–352. 

https://doi.org/10.1016/j.telpol.2018.09.001 

 

Although this ranking uses a small sample of available service plans, and the information from 
2015 may be dated, its unique method nevertheless complements the other figures presented 
here, since it takes quality into account when comparing price in ways the others do not. As the 
authors of the study note: “Because commonly used basket-based approaches compare only 
the offered price of service plans among countries within each basket, they cannot account for 
diversity in subscribers' consumption patterns or broad differences in the development of 
mobile telecommunication technology from country to country. By contrast, the hedonic 
pricing model proposed in this study can compare the price of service plans both within the 
same basket and between baskets.”63 According to those comparisons, the price of mobile 
service in Canada performed poorly compared to other developed nations in 2015.  
 

Similar to the FCC’s comparison of per GB pricing, Finnish consultancy Rewheel provides 

comparative data on per GB pricing across OECD and EU countries. Rewheel calculates a 

median “fully allocated gigabyte price” metric in order to make meaningful international pricing 

comparisons. As Rewheel explains, the “[f]ully allocated GB price = tariff retail monthly price 

(incl. VAT) divided by [the] included gigabyte allowance”. The values presented by Rewheel 

represent the country-specific median price; Rewheel further explains its method as follows: 

“when calculating the country median we have used the fully allocated gigabyte prices from all 

the eligible plans of operator main brands, their sub-bands and the MVNOs we tracked”.64 

In the following figures, we present data from Rewheel on the comparative performance of 

Canada across several measures. These figures are the most current presented in this survey, as 

                                                           
63 Ibid, p. 351.  
64 Rewheel Research (2018). “Digital Fuel Monitor: The state of 4G pricing—1H2018, Digital Fuel Monitor 9th release”, p. 34.  
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the primary data were collected at the beginning of April 2019. The metrics presented include 

the country median fully allocated gigabyte price for 4G smartphone plans that include at least 

1,000 minutes and 3Mbit/s speeds (i.e. smartphone plans) as well as the fully allocated country 

median gigabyte price of 4G mobile & wireless home broadband plans with at least 3Mbit/s (i.e. 

data-only plans for tablets, laptops, and other connected devices), both in Euros (€). In addition, 

this year Rewheel conducted a focused examination of Canadian performance in comparison to 

other, more competitive markets (i.e. France, Italy, and Israel). We also present the findings 

from this examination. In sum, Rewheel’s data suggest that Canada’s mobile market severely 

lags behind other comparable countries, placing near the bottom of rankings for EU28 and 

OECD markets by all available measures. 

Figure 33: Fully Allocated Gigabyte Price (4G smartphone plans with at least 1,000 minutes & 3Mbit/s for 

HD video) €, April 2019, Country median 

 

Source: Rewheel Research. Digital Fuel Monitor. “The state of 4G pricing—1H2019, Digital Fuel Monitor 11th 

release”.  

For smartphone plans, figure 33 shows Canada near the bottom of the rankings – at €7.3 

median price per GB, Canada places in 38th of 41 countries measured, or 4th more expensive, 

just ahead of Korea, Greece, and Cyprus. Although Canada has moved up one spot since last 

year, and the price of a gigabyte by this measure has fallen from €9.6 in 2018, Canadian prices 

still perform very poorly in comparison to other countries. In last year’s report, Rewheel noted 

that prices in Canada are “exorbitant”; 65 this year, the story is much the same. Rewheel 

observes that “Gigabyte prices in the Canadian, Japanese and US markets are a universe apart 

                                                           
65 Rewheel Research (2018). “Digital Fuel Monitor: The state of 4G pricing—1H2018, Digital Fuel Monitor 9th release”, p. 20. 
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from prices in 4-MNO [mobile network operator] competitive large European markets or from 

the ultra-competitive Israeli 5-MNO market”.66 

Similar to the case of smartphone plans, figure 34 shows that Canadian prices for mobile data-

only plans fare poorly by comparison to those found in peer countries. By this measure, 

Canada’s median price of €5.7, although down from €7.7 the previous year, nevertheless 

remains the second most expensive, placing Canada in a rank of 40th of 41 countries measured 

– the same spot it occupied last year.  

Figure 34: Fully Allocated Gigabyte Price (4G LTE mobile broadband plans with at least 3Mbit/s for HD 

video) €, April 2019, Country median 

 

Source: Rewheel Research. Digital Fuel Monitor. “The state of 4G pricing—1H2019, Digital Fuel Monitor 11th 

release”.  

This year, Rewheel focused a section of its report on a specific comparison of Canada (together 

with the US and Japan, two other countries that it characterizes as non-competitive) with more 

competitive markets (i.e. France, Italy, and Israel). In terms of the Canadian plans examined 

here, Rewheel collected data on all plans offered by Bell, Rogers, Telus, and Freedom Mobile, 

including their sub-brands and MVNOs, that offer at least 1,000 minutes and 3Mbps for April 

2019, and compared them to a similar sampling from the other countries listed above. The 

results are presented in figure 35, with further explanation below. 

 

                                                           
66 Rewheel Research (2019). “ Digital Fuel Monitor: The state of 4G pricing – 1H2019, Digital Fuel Monitor 11th release”, p. 1.  
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Figure 35: 4G gigabyte prices in Canada, Japan and US vs. France, Italy and Israel – April 2019 €, April 2019, 

Allocated and Country median 

 

Source: Rewheel Research. Digital Fuel Monitor. “The state of 4G pricing—1H2019, Digital Fuel Monitor 11th 

release”.  

Figure 35 shows a comparison between both the country-level median gigabyte price as well as 

median prices for country service plans collected at the beginning of April 2019. At 7.3€ per GB, 

Canada’s median GB prices were higher than the other two non-competitive countries in the 

study (Japan at 4.6€/GB and the US at 4.5€/GB). The per-GB prices in these three countries 

were each much higher than those found in France (€0.35/GB), Italy (€0.25), and Israel 

(€0.20GB). Overall price plans were also much more expensive in Canada than in any of the 

other 5 countries. The median monthly price observed in Canada was €60.30, and the median 

monthly data allowance was 8GB. By stark contrast, French median monthly prices were €19.99 

and included 60GB, with Italian plans costing a median of €11.99 and including a median 45GB. 

In Israel, a median price of €8.75 was observed, and a median 50GB was offered.  

According to Rewheel:  

“such huge price differences cannot be explained by differences in the underlying costs 

[…] Prices are much lower in 4-MNO markets because as we have shown in many of our 

previous studies a 4th MNO plays an indispensable role in creating and maintaining 

effective competition. Canada, until recently was a 3-MNO tight oligopoly market and 

will in essence continue to largely behave as a 3-MNO market until the no.4 MNO 

Freedom mobile builds a network with sufficiently high national coverage and its parent, 

Shaw Communications, decides to disrupt the cosy [sic] 30-MNO oligopoly.”67  

                                                           
67 Ibid, pp. 31-32. We acknowledge that Rewheel does not measure the impact of regional competitors other than Freedom. However, its 
results are in our view applicable to markets where Freedom is the main (and only) competitor, which include BC, Alberta, and southern 
Ontario.  
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Usage and revenue: Canadian mobile customers pay more and get less than people in 

other countries 
In this section, we examine average revenue per user (ARPU), usage per subscription, 

profitability, and investment. The ARPU metrics show that people in Canada are paying more on 

average for their mobile services than people in other countries, and that while ARPU is in 

decline on average, in Canada it is increasing. Figures on usage show that, despite their high 

spending, mobile subscribers in Canada use less data per month than the average amongst peer 

countries. In other words, the high prices that mobile services fetch in Canada cannot be 

explained by greater usage: these data show that Canadians are paying more, and getting less, 

than people in other countries. At the same time, data from the CRTC and the GSM Association 

show that profits in the Canadian mobile market are higher than in other countries, and that 

Canadian carriers are investing less of their revenue back into their networks than operators in 

peer countries. 

First we present comparative statistics on ARPU in Canada and internationally. ARPU is a figure 

that represents average spending on mobile services per subscription. Although this figure does 

not precisely reflect all price options available on the market, regulators, such as the US FCC 

and the European Commission, do treat ARPU as a proxy for price in their analysis of mobile 

market performance. For instance, in its 2018 Communications Marketplace Report, the US FCC 

noted that “[v]arious measures of Average Revenue per Unit (ARPU) are frequently used as a 

proxy for price, particularly in industries with multiple pricing plans and complex rate 

structures, such as mobile wireless service.”68 Similarly, the European Commission has noted (in 

the context of merger assessment) that “ARPU allows the use of a single value to conceptually 

represent the price of the “typical” phone bundle”.69 Comparative ARPU figures are illustrative 

across several dimensions, as we show below.  

In figure 36, we present ARPU plotted against monthly mobile data usage from mobile analysis 

firm tefficient for 1H2018. Although the data underlying this chart is not available, a remarkable 

observation is nevertheless clear: ARPU in the Canadian mobile market is substantially higher 

than any of the other countries surveyed, while usage is on the low end of the scale (usage is 

discussed further below). As tefficient notes: “Of our studied markets, there are three where 

operators derive ARPUs much higher than elsewhere: Canada, Switzerland and the USA.”70 

Among the three countries to receive this dubious distinction, ARPU in Canada is the highest, 

while monthly data usage is the lowest.  

                                                           
68 FCC (2018). Communications Marketplace Report. Available at: https://www.fcc.gov/document/fcc-adopts-first-consolidated-
communications-marketplace-report Para 20. 
69 European Commission (2014). Commission decision addressed to Telefónica Deutschland Holding AG declaring a concentration to be 
compatible with the internal market and the EE Agreement (Case M.7018 – Telefónica Deutschland / E Plus). Available at: 
http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf Section 3.2.4, “ARPU as price measure”.  
70 tefficient (2019).  China and India shift to 4th gear—leave many mature markets in the dust. Available at: https://tefficient.com/china-and-

india-shift-to-4th-gear-leave-many-mature-markets-in-the-dust/ p. 19. 

 

https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf
https://tefficient.com/china-and-india-shift-to-4th-gear-leave-many-mature-markets-in-the-dust/
https://tefficient.com/china-and-india-shift-to-4th-gear-leave-many-mature-markets-in-the-dust/
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Figure 36: Total mobile service revenue per SIM (incl. M2M) per month, FY2017/1H2018 [EUR] 

 

Source: tefficient (2019).  China and India shift to 4th gear—leave many mature markets in the dust. Available at: 

https://tefficient.com/china-and-india-shift-to-4th-gear-leave-many-mature-markets-in-the-dust/ 

In figure 37, we show Canada and EU countries’ compound annual growth rates (CAGR) for 

mobile ARPU from 2013-2016. During this period (the most recent for which comparable data 

were available), ARPU declined across the EU by an average of 1.7%. Canadian mobile ARPU, by 

contrast, rose by 1.6%, a difference of more than 3%. Although prices increased more during 

this period in some EU countries than they did in Canada, those were in the minority; Canada 

ranked 23rd of 29 countries for which data were available on this measure.  

https://tefficient.com/china-and-india-shift-to-4th-gear-leave-many-mature-markets-in-the-dust/
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Figure 37: Mobile ARPU, by country, CAGR (%) 2013-2016 

 

Sources: Canada: CRTC Communications Monitoring Report 2018; Europe: European Commission (n.d.). Broadband 

connectivity: Financial indicators, fixed and mobile telephony, broadcasting and bundled services indicators, 2016-

2013. Available at: https://ec.europa.eu/digital-single-market/en/connectivity  

 

In figure 38 we present mobile data usage for OECD countries. Usage is expressed in GB per 

month, per mobile broadband subscription. The data show that mobile data usage in Canada is 

comparatively low. Canadian mobile broadband subscribers use 2GB per month on average, 

less than the OECD average of 3.11 GB per month, and far behind Europe’s most active mobile 

users. Canada’s mobile networks may feature high speeds, but this is of little use if prices are so 

high as to discourage usage.  
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Figure 38: GB per month, per mobile broadband subscription (2017) 

 

OECD Broadband Portal. Available at: http://www.oecd.org/sti/broadband/broadband-statistics/ 

High prices cause affordability problems 
The data presented above are relevant for several reasons. First, it is surprising that people in 

Canada, who are often portrayed as prolific users of communication services, in fact use less 

mobile data than the average of OECD countries. It is our opinion that this phenomenon is a 

direct result of the comparatively high prices that characterize the Canadian mobile wireless 

market. As the affordability report commissioned by the CRTC observed:  

From the perspective of consumers, affordability is broadly viewed as a combination of 

pricing and income variables, as well as the subjective value individuals derive from 

spending scarce resources on particular goods and services. Traditional economic theory 

simplifies the concept of affordability in terms of the consumer's “willingness to pay” 

(i.e. demand), which tends to increase with incomes and decline with prices.71  

Expanding further on this dynamic, Rajabiun, Ellis, and Middleton explain:  

Even in countries with high average incomes such as Canada, individuals with very low 

or no income must balance their spending on access to communications services against 

spending priorities for other essentials such as food and shelter. Although consumers 

with higher incomes can afford to pay higher prices for higher quality services, the 

                                                           
71 Rajabiun, R., Ellis, D., & Middleton, C. (2016). “Literature review: Affordability of Communications services”, Report commissioned by the 
Canadian Radio-television and Telecommunications Commission, p. 1, emphasis added. Available at: 
https://www.ryerson.ca/~cmiddlet/ourresearch/lit-review-for-crtc-2016-affordability-rajabiun-ellis-middleton.pdf 
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extent to which low-income individuals can afford services of quality sufficient to meet 

their individual requirements depends on the level and range of the price/quality 

combinations on offer in the market.72 

Clearly, this is not a situation that has been resolved by market forces, nor have regulatory and 

policy initiatives to date erased Canada’s “digital divide”, despite sustained efforts over the past 

decade. The affordability study describes the problem as follows:  

The incentives of operators to offer low-cost options is often limited in both the early 

stages of market development, when only a small number of early adopters value a 

given service sufficiently to pay for it, and in mature markets where the service has 

become essential to most consumers. Monitoring the evolving pricing structure of the 

industry offers an important window into understanding affordability as an economic 

constraint on consumers. To the extent that more affordable communications services 

are crucial to the growth of the broader ICT economy, network access price and quality 

information can be particularly valuable to policymakers trying to promote productivity 

growth and economic development.73 

It is in the spirit of these observations on the importance of utilizing empirical data and analysis 

to inform policy development that we have conducted the detailed study presented above. The 

figures we have presented on overall adoption, adoption by income, service pricing and other 

metrics therefore bring crucial perspective when assessing the state of the mobile market in 

Canada: based on the evidence shown above, it is our opinion that Canada’s low mobile 

adoption, and low mobile adoption amongst those earning lower levels of income in particular 

(i.e. those in the lowest income quintile, and to a lesser extent, those in the second lowest 

quintile), is explained primarily by the fact that mobile services in Canada are so expensive.  

This conclusion is also supported by the authors of the affordability study, who found that:  

While lack of interest or low skill levels partially explain lower adoption and use among 

low-income individuals, cost remains a dominant motive for why low-income Canadians 

do not use the Internet. Nevertheless, the growing essentiality of broadband and 

increases in the inelasticity of demand to price, along with country-specific factors, 

enable incumbent operators in Canada to charge prices that are higher than offerings by 

their counterparts in most other advanced economies. International comparisons also 

suggest that the range of low-cost options available in the Canadian market tend to be 

relatively limited, meaning that low-income households are likely to have fewer 

affordable options in service plans than their counterparts in other advanced 

economies.74 

                                                           
72 Ibid, p. 2, emphasis added. 
73 Ibid, p. 12, emphasis added. 
74 Ibid, p. 25, emphasis added. 
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Beyond price: indicators of profitability and investment in the mobile wireless markets 
In what follows we shift the focus from pricing to other indicators of mobile wireless market 

performance. In figures 39 and 40, we present comparative data on profitability and investment 

in mobile markets for Canada and internationally. We use earnings before interest, tax, 

depreciation and amortization (EBITDA) margins as a proxy for gross operating profits. EBITDA 

margins show the difference between operating revenues and operating expenditures as a 

percentage of revenue. For investment, we use capital intensity, which shows network 

investment (excluding fees paid for spectrum, whether in annual licence fees or at auction) as a 

percentage of revenue. This figure shows how much revenue companies are investing back into 

their networks.  

 

Figure 39: Profitability (EBITDA margin), Canada vs. Developed and Developing World, 2012-2016 

 

Source(s): Canada-CRTC Communication Monitoring Reports, 2017-2014. Other: GSMA Intelligence (2017). Global 

Mobile Trends 2017. Available at: 

https://www.gsmaintelligence.com/research/?file=3df1b7d57b1e63a0cbc3d585feb82dc2&download 

Figure 39 shows that EBITDA margins for Canada’s mobile wireless market remained notably 

high in comparison to operators across both the developed and developing world from 2012-

2016. Canada’s average mobile market EBITDA margin during this period was 42.5%, 4.9% 

above mobile markets in the developing world, and 8.1% higher than mobile markets in the 
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developed world, according to GSM Association data.75 This data makes clear that Canada’s 

mobile network operators are highly profitable, and have been consistently so, regardless of 

the entry of new carriers and the implementation of various regulatory measures designed to 

aid competition, including the introduction of the wireless code, and regulated wholesale 

roaming rates. 

  

Figure 40: Average capital intensity for mobile markets in Canada and the EU (excluding spectrum), 2013-

2016 

 

Source(s):   Canada-CRTC CMR 2017; EU countries-European Commission 

With high revenues per user and profitability, it might be expected that Canadian wireless 

carriers are leaders when it comes to investment. However, the data in figure 40 tell a different 

story. According to information collected from the European Commission and the CRTC, 

Canadian wireless carriers invest less in their networks per dollar of revenue, not including 

spectrum auction or licence fees, than the average for European ones. At 10% on average for 

the period 2013-2016, Canadian mobile wireless capital intensity was behind the average for 

European countries by 3.3%, placing Canada at a rank of 18th of 21 countries for which data 

were available. We do note that, in recent years, “new entrant” mobile carriers have been 

investing more of their revenue into their networks than the national carriers. For instance, in 

                                                           
75 We note that the CRTC reports Canadian mobile ARPU at 39.5% for 2017, however we were unable to obtain comparable figures for other 
developed & developing countries from publicly available GSMA data for this year.  
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2017, capital intensity for non-national carriers was 19.7%, according to CRTC data.76 It is 

expected that “new entrant” carriers will invest at higher-than-average rates as they continue 

to build out their relatively new networks to compete with the national carriers.  

Summary of comparisons 
In the preceding section, we presented data from a variety of authoritative sources on the 

mobile market in Canada and internationally, including concentration levels, mobile network 

performance, adoption, pricing, and usage, as well as figures on profitability and investment. 

The pricing studies surveyed make use of a variety of methods for measuring price, including 

usage baskets, price as a function of %GNI p.c., several “hedonic” methods that control for 

variables like quality in order to arrive at a comparable price measure, ARPU, and Rewheel’s 

fully-allocated GB metric. A variety of plan types were examined, using recent data to the 

extent available, and changes over time were presented.  

The survey above builds on our previous report, conducted in 2018, and unfortunately, 

together the results do not differ substantially in light of changes over the past year: Canada’s 

mobile market continues to do poorly when held up against mobile markets in comparable 

developed nations.  

Although mobile network speeds and availability are solid, prices here are comparatively high; 

Canada did average or better in only two of all the studies canvassed on price measures. In 

terms of adoption, Canada lags far behind comparable developed nations, and, viewed in terms 

of income disparity, the situation is particularly bad for low- and middle-income households in 

Canada. Mobile carriers are highly profitable; but meanwhile too many people in Canada 

cannot afford mobile service. For those who can afford to access service, usage is restricted on 

account of high per-GB prices that prevail across a marketplace that is lacking in competitive 

vigor and innovation. 

In summary, Canadian mobile wireless markets, like mobile wireless markets around the world, 

are highly concentrated. This is the case whether the scene is viewed at the national level, or at 

the level of individual provinces and territories. Concentration has decreased somewhat in 

recent years, but we are still nowhere near conditions that economists would consider highly 

competitive. Service pricing varies in some provinces, but overall it remains high—especially 

compared to pricing in other comparable nations. Canadian mobile ARPU has been on the rise, 

in contrast to the declines seen in other nations. At the same time, network operators in 

Canada are generating greater profits, and re-investing less in their networks than their 

European counterparts. This all points to a market that needs correction.  

                                                           
76 CRTC (2018). Communications Monitoring Report. Underlying data, Figure 6.22. Available at: 
https://crtc.gc.ca/eng/publications/reports/policymonitoring/2018/index.htm 

https://crtc.gc.ca/eng/publications/reports/policymonitoring/2018/index.htm
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Survey of wholesale remedies: lessons for dealing with market power in 

mobile wireless markets 
In what follows, we provide comments on the Commission’s preliminary view that the national 

wireless carriers should be required to provide wholesale mobile virtual network operator 

(MVNO) access on a mandated basis. If properly implemented, we believe that mandated 

wholesale MVNO access could contribute to improving the competitive conditions in the 

Canadian mobile wireless marketplace. We also believe that these measures should not be 

implemented on a temporary basis. This view is informed by the experience with wholesale 

regulation of the wireline broadband sector; it would be appropriate, however, to regularly 

review whatever model emerges, to ensure that it remains effective by updating or amending 

its terms and conditions as circumstances evolve. 

Defining MVNOs: more than just resellers 
The US Federal Communications Commission (FCC) defines MVNOs as follows: “MVNOs do not 

own any network facilities, but instead purchase mobile wireless services wholesale from 

facilities-based service providers and resell these services to customers.”77 This definition, by 

essentially casting MVNOs as mere resellers, fails to capture the breadth and scope of MVNO 

characteristics. For instance, Banerjee and Dippon recognize that “MVNOs are much more than 

mere resellers of mobile services. Although MVNOs resell airtime purchased at wholesale rates 

from MNOs […], they also distinguish themselves from other wireless resellers by leveraging 

their brand appeal and reputation in non-wireless or non-telecommunications lines of business 

to sell mobile services.”78 A more expansive definition is put forward by the Organization for 

Economic Cooperation and Development (OECD), which defines MVNOs as “mobile network 

operators without a spectrum license.”79 This broader definition more accurately captures the 

range of activities undertaken by MVNOs in mobile markets than does the FCC’s limited 

definition; figure 41, below, serves as a useful model for classifying different types of MVNOs 

and the activities they carry out.  

                                                           
77 FCC (2018). Communications Marketplace Report. Available at: https://www.fcc.gov/document/fcc-adopts-first-consolidated-
communications-marketplace-report p.5. 
78 Banerjee, A., & Dippon, C. M. (2009). Voluntary relationships among mobile network operators and mobile virtual network operators: An 
economic explanation. Information Economics and Policy, 21(1), 72–84. https://doi.org/10.1016/j.infoecopol.2008.10.003 
79 OECD (2014). Wireless Market Structures and Network Sharing, OECD Digital Economy Papers, No. 243, OECD Publishing, Paris. Available at: 
http://dx.doi.org/10.1787/5jxt46dzl9r2-en p. 71.  

https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
http://dx.doi.org/10.1787/5jxt46dzl9r2-en
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Figure 41: Types of MVNOs 

  

Source: Corrocher, N., & Lasio, L. (2013). Diversification strategies in network-based services: The case of mobile 

virtual network operators. Telecommunications Policy, 37(11), 1110–1123. 

https://doi.org/10.1016/j.telpol.2013.03.002 

Figure 41 shows that there exists a spectrum of MVNO types, categorized by the functions that 

they fulfill in providing services to end-users. At one end, some MVNOs operate as simple 

resellers, fulfilling marketing, branding, and sales functions only. At the other end, full MVNOs 

assume most of the functions of service provision, aside from their reliance on access and 

transmission functions of the host MNO—in other words, they are fully featured and largely 

independent service providers who rely only on access to the spectrum, towers, and other 

physical aspects of the MNO’s network to reach their customers. In between, enhanced service 

provider and service provider MVNOs fulfill a mix of the various functions described above. 

Additionally, “mobile virtual network enablers” (MVNEs) act as wholesale intermediaries, which 

establish a relationship with MNOs designed to enable downstream entry by other types of 

MVNO. 

The European Commission (EC) draws a distinction along similar lines, and therefore provides a 

useful and nuanced definition. In contrast to the FCC, the EC distinguishes between MVNOs, 

Service Providers, and Branded resellers. It sets out the distinctions as follows: 

“MVNOs and Service Providers sell mobile communication services to end-customers in 

their own name and for their own account based on wholesale access granted by MNOs 

to their respective mobile networks. While MVNOs partially own network infrastructure, 

such as the core network, which allows them to control their traffic, Service Providers 

do not own any network infrastructure at all. Hence, MVNOs are characterized by a 

higher degree of vertical integration. Furthermore, MVNOs have the ability to issue their 

https://doi.org/10.1016/j.telpol.2013.03.002
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own SIM cards, whereas Service Providers use SIM cards issued by their respective host 

MNO(s).  

In contrast to MVNOs and Service Providers, Branded Resellers do not provide their own 

mobile communication services, but distribute mobile communication services contracts 

on behalf of MNOs. That is to say, while Branded Resellers use their own brand and 

distribution channels for offering mobile communication services, they do not enter into 

a contractual relationship for mobile services with the customer, but act as agents for 

their respective MNOs.”80 

For the purpose of this report, our reference to MVNOs is generally meant to encompass the 

spectrum of wholesale providers, from full MVNO to branded reseller. We will, however, 

distinguish between these types explicitly where appropriate. 

MVNOs are a regular feature of mobile markets around the world 
Beyond the conceptual definitions discussed above, it is difficult to reliably ascertain the 

presence, characteristics, and performance of actual MVNOs in mobile markets. The US FCC 

notes these difficulties, for instance, in its 2018 Communications Marketplace report: “The 

Commission is not able to provide an exact figure of the number of MVNOs that currently offer 

services. This is partly because, as resellers of service offered by facilities based service 

providers, MVNOs are not licensees and typically do not file Section 214 applications. 

Furthermore, as the Commission has found in prior competition reports, “[c]omprehensive data 

on MVNO subscribers are generally not reported by either MVNOs or facilities-based providers 

that host MVNOs. Estimates of the number of MVNOs operating in the United States vary 

considerably. Many MVNOs are privately-held companies that do not publicly report financial 

or subscriber data.””81 Similarly, the CRTC’s annual Communications Monitoring Reports do not 

provide meaningful information concerning MVNOs, nor does the CRTC’s list of registered 

telecommunications providers identify registrants as MVNOs.  

We note that some regulators, such as France’s ARCEP, Japan’s MIC, Australia’s Competition & 

Consumer Commission (ACC), the German Bundesnetzagentur, Italy’s AGCOM, and the 

European Commission make efforts to provide high-level accounts of the presence and market 

share of MVNOs in their respective reporting. However, there appears to be little, if any, 

methodological consistency to this reporting. For example, it is rarely clear whether MVNO 

reporting distinguishes between independently owned MVNOs and MNO-owned sub-brands 

(“flankers”). This is the case with OECD data, for instance,82 although the European Commission 

                                                           
80 European Commission (2014). Commission decision addressed to Telefónica Deutschland Holding AG declaring a concentration to be 
compatible with the internal market and the EE Agreement (Case M.7018 – Telefónica Deutschland / E Plus). Available at: 
http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf . Page 42. 
81 81 FCC (2018). Communications Marketplace Report. Available at: https://www.fcc.gov/document/fcc-adopts-first-consolidated-
communications-marketplace-report  Footnote 16. 
82 We have contacted the authors of the OECD report regarding their method of calculating number of MVNOs in each country, but have not 
received a definitive response at time of writing.  

http://ec.europa.eu/competition/mergers/cases/decisions/m7018_6053_3.pdf
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report
https://www.fcc.gov/document/fcc-adopts-first-consolidated-communications-marketplace-report


62 
 

data purports to exclude branded resellers and sub-brands of MNOs.83 Few reports classify 

MVNO presence by type (e.g. Full vs reseller, etc), and it is not clear whether MVNOs reported 

serve retail or enterprise markets (e.g. Internet of Things or machine-to-machine applications). 

With these caveats in mind, below we present best-effort analysis of the available data 

regarding MVNO presence in markets around the world. In figure 42, we show the number of 

MVNOs per country, observed in August 2014 by the OECD.84 In figure 43, we show the number 

of MVNOs in EU countries and Australia for 2017 based on data from the European Commission 

and Australian regulator. Figure 44 then presents MVNO market share in EU countries, Japan, 

and Australia, drawing on data from the European Commission for EU countries and national 

regulators for Japan and Australia.  

Figure 42: Number of MVNOs, 2014 

Country 
Number of 

MNVOs 
 Country 

Number of 
MNVOs 

Greece 1  Slovenia 10 

Iceland 1  Canada 1185 

Switzerland 1  Slovak Republic 11 

Chile 2  Norway 18 

Mexico 2  Poland 19 

Latvia 2  Italy 27 

Portugal 3  Spain 29 

Sweden 3  United Kingdom 33 

Luxembourg 4  Turkey 42 

Ireland 5  United States 147 

Israel 6  Germany 152 

Colombia 6  Japan 354 

Hungary 7    
Source: OECD (2014). Wireless Market Structures and Network Sharing, OECD Digital Economy Papers, No. 243, 

OECD Publishing, Paris. Available at: http://dx.doi.org/10.1787/5jxt46dzl9r2-en Annex 1. No data for Australia.  

 

 

 

                                                           
83 European Commission (2017). Digital Agenda Scoreboard 2017: Electronic communications market indicators: Definitions, methodology and 
footnotes on Member state data. “MVNO: Mobile Virtual Network operators with own SIM cards and own mobile network code. Operators 
that fulfil the above two conditions, but are majority owned (more than 50%) by any of the Mobile Network Operators operating in the same 
national market should not be included (e.g. operators being only a sub-brand of Mobile Network Operator should be excluded).” 
84 OECD (2014). Wireless Market Structures and Network Sharing, OECD Digital Economy Papers, No. 243, OECD Publishing, Paris. Available at: 
http://dx.doi.org/10.1787/5jxt46dzl9r2-en Annex 1.  
85 We have contacted the authors of this study to better understand why Canada is listed as having 11 MVNOs. The authors, while unable to 
provide a definitive answer, referred us to the CRTC as the probable source of the information; in addition, they highlighted that information 
received regarding MVNOs has been inconsistent. It would be useful if the CRTC would place more information about MVNOs on the public 
record in order to better inform participants as to the relevant facts necessary to engage in analysis.  

http://dx.doi.org/10.1787/5jxt46dzl9r2-en%20Annex%201
http://dx.doi.org/10.1787/5jxt46dzl9r2-en
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Figure 43: Number of MVNOs in EU countries and Australia, 2017 

Country 
Number of 

MVNOs 
 Country 

Number of 
MVNOs 

Bulgaria 0  Slovenia 4 

Croatia 0  Portugal 5 

Slovak Republic 0  Ireland 6 

Czech Republic 1  Finland 11 

Estonia 1  Latvia 12 

Greece 1  Austria 16 

Cypress 1  Italy 19 

Latvia 1  Spain 22 

Denmark 2  Poland 24 

Malta 2  UK 27 

Romania 2  Netherlands 41 

Belgium 4  Sweden 44 

Germany 4  France 50 

Luxembourg 4  Australia 60 

Hungary 4    

Source(s): Source(s): EU Countries: European Commission (2018). Digital Economy and Society Index (DESI). 

Available at: https://ec.europa.eu/digital-single-market/en/desi ; Australia: Australian Competition & Consumer 

Commission (2018). Communications Sector Market Study Final Report. Available at: 

https://www.accc.gov.au/publications/communications-sector-market-study-final-report Notes: The 

methodological notes provided by the European Commission state that MVNOs shown above are classified as 

“operators with own SIM cards and own mobile network code.” This suggests that the numbers represent a 

combination of full MVNOs and “Service providers”, but exclude branded resellers. Note this does not apply to 

figures for Australia; no data for Japan. 

 

https://ec.europa.eu/digital-single-market/en/desi
https://www.accc.gov.au/publications/communications-sector-market-study-final-report
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Figure 44: MVNO market share by subscribers, 2017 

 

Source(s): EU Countries: European Commission (2018). Digital Economy and Society Index (DESI). Available at: 

https://ec.europa.eu/digital-single-market/en/desi ; Australia: Australian Competition & Consumer Commission 

(2018). Communications Sector Market Study Final Report. Available at: 

https://www.accc.gov.au/publications/communications-sector-market-study-final-report ; Japan: Ministry of 

Internal Affairs and Communications (2018). Information and Communications in Japan 2018. Available at: 

http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/whitepaper.html 

Methodological inconsistencies notwithstanding, several general observations can usefully be 

made in the context of the Commission’s request for comment on its proposal to mandate 

wholesale access for MVNOs in Canada.  

First, MVNOs appear to be a regular feature of the competitive landscape in countries across 

Europe, and in Japan and Australia. Only a handful of countries in Europe do not feature 

MVNOs—the majority had four or more in operation as of 2017. For countries with MVNOs, the 

number ranged from a low of 1, up to 50 in France and 60 in Australia. 86 In 2014, according to 

the OECD, there were 147 MVNOs in operation in the United States, 152 in Germany, and 354 

in Japan (including branded resellers).  

Second, the market share of these operators varied substantially in 2017. In five of 17 countries 

for which data are available, MVNO presence appears to be marginal, at 2% or less of total 

mobile market subscribers. However, in the majority of countries, MVNO subscriber market 

share is substantial—in seven of 17 countries MVNOs took between 4-9% of total subscribers, 

while in 5 countries MVNO subscribers accounted for 10% or more of the market. The 

Netherlands, at 20% of subscribers, and Germany, with 24%, stand out in this regard.  

                                                           
86 The methodological notes provided by the European Commission state that MVNOs shown above are classified as “operators with own SIM 
cards and own mobile network code.” This suggests that the numbers represent a combination of full MVNOs and “Service providers”, but 
exclude branded resellers. Note that the figures for Australia do not make such a distinction. 
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MVNOs are clearly playing a valuable role in their respective mobile markets across Europe and 

in Japan and Australia. This, however, is not the case in Canada, where MVNOs have a negligible 

presence. Although the OECD observed 11 MVNOs in Canada in 2014, we believe the majority 

of these are likely branded resellers or machine-to-machine (m2m) operators with limited or no 

impact on retail markets.87 In its 2015 Wireless Framework, the Commission confirmed the 

limited impact of MVNO arrangements when it observed the following: 

“the national wireless carriers have exhibited limited interest in providing potential 

MVNOs with access that would enable the provision of retail mobile wireless voice, text, 

and data services on a national or regional basis. The Commission considers that the 

inability of these parties to negotiate access to necessary wholesale inputs 

demonstrates that there is no rivalrous behaviour between the national wireless carriers 

in the provision of GSM-based wholesale MVNO access at the national level.”88 

Additionally, and despite the lack of publicly available information on MVNOs in Canada, in the 

present proceeding the Commission has confirmed that the situation has not improved. Since 

2015, the Commission notes “it has become increasingly clear that a mix of competitors has not 

developed to the degree that the Commission had expected in 2015. While facilities-based 

competitors have continued to expand their operations and reach, and while MVNO activity has 

increased in the machine-to-machine (M2M)/IoT markets, based on filings to the Commission 

on MVNO arrangements, there has been virtually no MVNO activity that would provide 

additional competitive retail options to Canadian consumers.”89 We note that this not only 

describes the situation with respect to the national carriers, but responses to requests for 

information regarding MVNOs from the regional new entrant carriers also indicates that they 

have not taken steps to engage in MVNO relationships either.90 Ideally, data about MVNO 

arrangements would be made publicly available so that parties could analyse it for themselves. 

In Canada, there appears to be no market-based appetite to provide MVNO access amongst 

MNOs. In many other markets, by contrast, voluntary, mutually beneficial relationships 

between MNOs and MVNOs have in fact formed, suggesting that the benefits of voluntary 

wholesale agreements are real, both for contracting parties and mobile markets more 

generally.91 As Banerjee and Dippon explain, “a relationship can form when the MVNO is able 

to widen or deepen the market for the MNO’s services.”92 In other words, an MNO will 

                                                           
87 We have contacted the authors of this study to better understand why Canada is listed as having 11 MVNOs. The authors, while unable to 
provide a definitive answer, referred us to the CRTC as the probable source of the information; in addition, they highlighted that information 
received regarding MVNOs has been inconsistent. It would be useful if the CRTC would place more information about MVNOs on the public 
record in order to better inform participants as to the relevant facts necessary to engage in analysis. 
88 CRTC (2015). Telecom Regulatory Policy CRTC 2015-177, Regulatory framework for wholesale mobile wireless services, paragraph 86. 
Available at: https://crtc.gc.ca/eng/archive/2015/2015-177.htm  
89 CRTC (2019). Telecom Notice of Consultation CRTC 2019-57. Review of mobile wireless services. Para. 37. Available at: 
https://crtc.gc.ca/eng/archive/2019/2019-57.htm 
90 CRTC MVNO Fact Finding, 2016&2018. CRTC website unavailable at time of writing. 
91 We note that this is not always the case, and discuss further below. 
92 Banerjee, A., & Dippon, C. M. (2009). Voluntary relationships among mobile network operators and mobile virtual network operators: An 
economic explanation. Information Economics and Policy, 21(1), 72–84. https://doi.org/10.1016/j.infoecopol.2008.10.003 p. 75. 

https://crtc.gc.ca/eng/archive/2015/2015-177.htm
https://crtc.gc.ca/eng/archive/2019/2019-57.htm
https://doi.org/10.1016/j.infoecopol.2008.10.003
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voluntarily agree to host an MVNO when doing so will increase overall profit, with the broader 

benefit being the ability of the MVNO to serve customers otherwise ignored by the MNO.  

It is possible that MVNO arrangements could be particularly beneficial to underserved parts of 

the Canadian population – in particular, as we noted above, for low-income households, who 

struggle to afford access to mobile services under prevailing market arrangements. It is 

important to note, however, that other studies have suggested that “absent access regulation, 

MVNOs do not exert a competitive constraint on MNOs.”93 That is to say, while voluntary 

arrangements between MVNOs and MNOs may extend the market to previously unserved 

people (“widening”), and create new types of service offerings not otherwise available from 

MNOs (“deepening”), reliance solely on voluntary agreements is unlikely to have significant 

impact on prices, due to the control exercised by MNOs over the rates, terms and conditions of 

access for MVNOs. As the authors conclude, “[i]t appears likely that competition authorities and 

regulators would need to determine access conditions if they aim at [sic] to increase 

competition.”94 

Sending mixed signals? An academic literature review of MVNO dynamics 
The study by Banerjee and Dippon is primarily focused on voluntary agreements between 

MNOs and MVNOs, which it finds beneficial insofar as they may be capable of widening and 

deepening mobile markets. The study’s authors also express a clear preference for market-

based solutions over regulatory intervention as a means to maximizing aggregate social 

welfare, noting that “a mandatory MNO-MVNO relationship arising from a policy that requires 

the MNO to provide the MVNO access to its network can actually backfire in some 

circumstances.”95  

Although Banerjee and Dippon caution that “the large-scale emergence of voluntary MNO-

MVNO partnerships in the US, the EU, and other places casts doubt on any proposition that 

entry-facilitating regulatory intervention should be either automatic or universal”,96 they 

nevertheless acknowledge that “where such relationships have not yet emerged, market 

failure—typically the reason given for regulatory intervention—may not always be the cause. If 

proven, market failure (e.g., due to monopoly control or denial of wholesale access) can justify 

entry-facilitating regulation.”97 Moreover, the authors note that one explanation for the failure 

of voluntary arrangements between MNOs and MVNOs to naturally emerge “may be that 

MNOs deliberately manipulate the market or exercise market power. If that explanation is 

true,” they add, “then public policy can have a legitimate role for facilitating MVNO entry.”98 

                                                           
93 Kalmus, P., & Wiethaus, L. (2010). On the competitive effects of mobile virtual network operators. Telecommunications Policy, 34(5), 262–
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The circumstances described in the Banerjee and Dippon study regarding market power and 

refusal to deal with MVNOs precisely describes the situation in Canada. In 2015, the CRTC 

determined that the national carriers have market power in the wholesale provision of MVNO 

access,99 and since that time, the Commission has confirmed that there are no indications of 

change (see above). Furthermore, the regional carriers appear to have joined the nationals in 

their stance toward MVNOs, a situation which amounts to a near total collective refusal to deal 

with MVNOs. This state of affairs, while certainly beneficial to the carriers’ profit margins, has 

resulted in a situation where Canadians are being deprived of choice in the mobile wireless 

marketplace, and has likely contributed to the persistence of a digital divide which 

disproportionately affects low income households.   

Because voluntary MVNO arrangements have failed to emerge in Canada, and due to the 

persistence of significant problems at in retail markets, we believe it would be appropriate for 

the Commission to take measures that would require MNOs to grant wholesale access to their 

networks for MVNOs.  

Some research suggests network investment could be dampened by regulation mandating 

MVNO access. A 2011 study by Kim et al. found that “[w]hile mobile virtual network operators 

(MVNOs) increase competition in the telecommunications industry, granting market access may 

have unwanted consequences. In particular, infrastructure investment by incumbent mobile 

operators (MNOs) may be smaller.”100 However, the authors qualify this observation, noting 

that “the mobile telecommunications sector does not appear to suffer from insufficient 

investment and MVNOs generally have small market shares. The possible explanation for a 

decline of investment intensity associated with mandatory access provisions is that entry by 

MVNOs and regulation may force MNOs to adjust their investment levels. Services-based 

competition driven by MVNOs may further promote the efficient use of network resources. […] 

Therefore, a lower investment intensity should not necessarily be interpreted as evidence 

against granting market access to MVNOs”.101  

This type of qualification was the subject of a 2015 study by Rajabiun and Middleton examining 

evidence from the European Union on the interplay between competition, investment, and 

efficiency in next generation networks.102 This study provides “an empirical critique of the 

traditional model that assumes the existence of a tradeoff between static (i.e. market power) 

and dynamic (i.e. investment incentives) efficiencies in the co-evolution of public policy and 

broadband connectivity.”103 It finds that “investment is only one input into the process of 

increasing network capacity and deploying new technologies in response to growing demand 

                                                           
99 CRTC (2015). Telecom Regulatory Policy CRTC 2015-177, Regulatory framework for wholesale mobile wireless services, paragraph 86. 
Available at: https://crtc.gc.ca/eng/archive/2015/2015-177.htm para. 88. 
100 Kim, J., Kim, Y., Gaston, N., Lestage, R., Kim, Y., & Flacher, D. (2011). Access regulation and infrastructure investment in the mobile 
telecommunications industry. Telecommunications Policy, 35(11), 907–919. https://doi.org/10.1016/j.telpol.2011.08.004 p. 907. 
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for high-speed Internet connectivity. If there is over-investment in sunset broadband platforms 

(i.e. DSL), too much duplication of essential network facilities, or a lack of competitive discipline 

on dominant operators, there is no reason to expect that countries with relatively high levels of 

capital expenditures will develop relatively high quality broadband networks. […] Evidence from 

the EU lends further support to and helps explain a second class of previous studies that 

suggest open access regulations which support service-based competition are conducive to the 

emergence of relatively high quality broadband networks”.104 

Additional research lends perspective to the question of investment in light of the proposed 

access mandate. A study by Houngbonon and Jeanjean investigated what level of competitive 

intensity maximises investment in the wireless industry.105 That study found that “policymakers 

should consider wireless operators’ profit margin levels before allowing a new entrant or a 

merger in the wireless industry. When profit margin is below 35 per cent, a merger may be a 

better way to raise social surplus than a new entry. On the other hand, when it is above 42 per 

cent, an additional entrant may increase social surplus more than a merger due to higher 

incentives to invest. Between these two thresholds, a case-by-case analysis of merger proposals 

is recommended.”106 

As discussed above, gross profit margins in the Canadian mobile wireless market averaged 

42.5% for the period 2012-2016, above the threshold set by Houngbonon and Jeanjean for 

maximum investment. The high levels of profitability in Canada’s mobile market should 

therefore be taken into the consideration by the Commission in its decision on mandated 

wholesale MVNO access, and, in our view suggests that the hypothetical decrease in 

investment that may accompany mandated access could be outweighed by the benefits of that 

come from the more intense service-based competition that entry by MVNOs would provide. 

Indeed, a recent study that examined evidence from Nordic mobile telecommunications 

markets regarding the effects of upstream regulation (i.e. mandated access regulations) on 

competition and consumer welfare supports this conclusion. “Using a [sic] cross-country data of 

five Nordic mobile telecommunications markets”, Jun, Byun, & Yeo found that “both the 

mandatory provision requirement and the wholesale price regulation affect the competitive 

environment of mobile telecommunication market [sic]. The influence on retail price level is 

also found to be favourable to the end-users, although the effect is less significant. In all, the 

upstream regulatory measures around mobile telecommunications network may enhance 

competition environment and consumer welfare in the downstream market.”107 The authors 

qualified their findings as follows: “Note that our results cannot be a counter-argument against 

the conclusion of the recent literature which often posits that upstream regulation can 

                                                           
104 Ibid, p. 242. 
105 Houngbonon, G. V., & Jeanjean, F. (2016). What level of competition intensity maximises investment in the wireless industry? 
Telecommunications Policy, 40(8), 774–790. https://doi.org/10.1016/j.telpol.2016.04.001 
106 Ibid, p. 788. We note that the study examined gross profit margins (i.e. EBITDA). 
107 Jun, J., Byun, J. W., & Yeo, E. (2018). Upstream regulation in mature network industry: evidence from Nordic mobile telecommunications 
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undermine investment incentives and dynamic efficiency. Our results rather imply that in cases 

where market power of network providers is the bigger issue than network deployment, 

upstream regulation can possibly be desirable for the society.”108 

Taken together, the research presented above suggests that there could be a trade-off between 

investment, on the one hand, and increased competition and consumer welfare, on the other, 

associated with a decision to mandate wholesale access for MVNOs. That being said, it could 

also be that the specific facts and circumstances of Canada’s mobile wireless market favour the 

mandated access regime. The high profitability of Canadian carriers suggest that investment 

could sustain an increase in competitive intensity, and the research is also qualified in that it 

suggests lower investment, to the extent that it may or may not occur, could actually represent 

a more efficient outcome than the status quo. In the face of entrenched market power, 

persistently high prices, internationally low service adoption, slow and uneven progress by 

regional competitors, and a demonstrated refusal to deal with MVNOS, it could be that a 

mandated MVNO access regime is the best immediate option available to address these 

problems. 

Can’t concentrate? Think again: mandated MVNO access as a remedy for market power 

in European mergers 
In the last sections of this report, we briefly examine several mergers—in Austria, Ireland, and 

Germany—where MVNO access at regulated rates was mandated as a condition of merger. The 

conditions attached to these mergers may provide the Commission with some guidance 

regarding its own efforts to structure the rates, terms, and conditions of MVNO access in 

Canada. Finally, we point to the regulatory arrangements that prevail in the wireline side of 

Canada’s communications markets as an example of how wholesale MVNO access might 

develop on the wireless side. 

In recent years, mobile markets in several countries have experienced consolidation when 

carriers merged, reducing the number of mobile network operators from four to three. In what 

follows, we present select relevant information regarding three of these cases: the Austrian 

merger between Hutchison 3G Austria (H3G) and Orange Austria in 2012,109 the Irish merger 

between Hutchison 3G UK and Telefonica Ireland in 2014,110 and the German merger between 

Telefónica Deutschland and E-Plus in 2014.111 In particular, we describe the commitments 

imposed upon these mergers with regard to mandated MVNO access. The information 

                                                           
108 Ibid.  
109 European Commission (2012). COMMISSION DECISION of 12.12.2012 addressed to: Hutchison 3G Austria Holdings GmbH declaring a 
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110 European Commission (2014). COMMISSION DECISION of 28.5.2014 addressed to: Hutchison 3G UK Holdings Limited and Hutchison 3G 
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presented below is intended to assist the Commission as it considers how to best develop a 

wholesale MVNO model for Canada; these cases are particularly relevant, since, as we discuss 

below, the Body of European Regulators of Electronic Communications (BEREC) conducted a 

post-merger review in 2018, which provides useful evidence assessing the effectiveness of the 

remedies. 

In each of these cases, the European Commission (EC) made the merger between MNOs 

conditional upon the merged entity providing access for national MVNOs to its network at fixed 

rates. In the Austrian case, the EC required that the H3G provide access to up to 16 MVNOs, 

and required a commitment to enter into an agreement with at least one “up front” MVNO 

prior to final approval of the merger. This access was to be provided on a phase-in basis, with 

the merged entity required to add no more than two MVNOs at a time per year, up to the total 

of 16. The EC required that access be provided on non-discriminatory terms by requiring H3G to 

publish the terms of access on its website in the form of a reference offer, while negotiations 

based on this reference offer between the MNO and MVNOs were made subject to fast-track 

negotiations in the event that a mutually agreeable arrangement could not be reached. 

Implementation was to be overseen by a monitoring trustee. 

The EC also required that the “up front” MVNO “be independent of and unconnected to H3G or 

any mobile network operator in Austria” and “possess the financial resources, proven expertise 

and incentive to be a viable and active competitive force in competition with H3G and other 

competitors on the Austrian market for mobile communications to end customers. Companies 

which fulfil the aforementioned criteria may (inter alia) include existing MVNOs, companies 

with telecoms activities, specialised electronic retailers in Austria or mass market retailers in 

Austria”.112 The duration of the obligation to provide access to MVNOs was set to expire either 

once H3G transferred divestment spectrum to a new operator, the date on which a new MNO 

enters the market, or ten years after the merger, whichever was soonest.  

The terms of the reference offer in the Austrian case required that H3G offer access to the 

network for the purchase of voice, SMS, and data services by MVNOs. The reference offer also 

required H3G to “grant the MVNO access to future evolutions in mobile technologies and/or 

new products based on existing technologies […] within a reasonable period of the commercial 

launch of the new technology and/or new products by H3G unless such access is not technically 

feasible, and subject to negotiation and agreement between H3G and the MVNO of the terms 

and conditions (and, if applicable, charges).”113 The reference offer was made available only to 

MVNOs which could provide their own core network and which could arrange for 

                                                           
112 European Commission (2012). COMMISSION DECISION of 12.12.2012 addressed to: Hutchison 3G Austria Holdings GmbH declaring a 
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interconnection, transit or routing services, and did not include international roaming, but 

required these be subject to separate negotiation. 

The reference offer set out a rate schedule, subject to retail price indexation,114 which includes 

a set-up fee, security deposit, and per-unit rates for voice (per second), text (per SMS), and data 

(per megabyte), at base rates and with volume discounts. A retail-minus option was also to be 

made available at the prerogative of the MVNO.115 The reference offer also included an 

additional non-discrimination clause, which required that “H3G shall supply the same quality of 

service and coverage to the MVNO in respect of the MVNO customers as it does to its own 

customers and to those of other MVNOs on the H3G network”.116 Other terms include the 

provision of demand forecasts, conditions related to information exchange, numbering, privacy, 

intellectual property, and network management, as well as other routine contract terms. 

The commitments regarding MVNOs in the case of the Irish and German merger approvals were 

substantially similar to the conditions set out above, with several major exceptions. First, the 

Irish merger approval required HG3UK to provide access to 2 MVNOs, while the German 

approval required up to 3, depending on demand (with a requirement that 30% of capacity 

must be leased in total). Second, and crucially, the Irish and German approvals fixed rates based 

on capacity, rather than per-unit prices. In each case, detailed technical specifications were laid 

out regarding the method by which this capacity was to be provided, including obligations on 

both the MNO and the MVNO, such as minimum capacity requirements and calculations for 

capacity allocation. Third, and finally, the fixed rates in these latter two cases were not made 

public. It is also important to note that, in the case of the German merger, specific provisions 

were made requiring Telefónica to make access to mobile voice over LTE (mVoLTE) available to 

MVNOs immediately once implemented for its own retail subscribers.117 

We hope that the Commission will investigate these MVNO arrangements more closely as it 

considers how to best implement mandated wholesale MVNO access arrangements in Canada. 

In each case, the EC approved these commitments in the hope that bringing about a workable 

MVNO environment that would contribute to addressing concerns related to the increase in 

market power that was expected to arise as a result of the respective mergers. Notably, the EC 

described the capacity-based models as “more effective than the typical pay-as-you-go model 

that MVNOs currently use in Europe and under which they pay for network access according to 

the actual usage of their subscribers.”118 Additionally, it noted that “with a fixed capacity that 

they committed to pay upfront at their disposal, the MVNOs will have increased incentives to 

fill the capacity they have committed to purchase by offering attractive prices and innovative 
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services.”119 We note that in none of these three cases has a fourth carrier entered the market 

subsequent to the merger; in each country the mandated MVNO remedy remains the primary 

backstop against the exercise of market power by the remaining three national carriers. 

In 2018, the Body of European Regulators of Electronic Communications (BEREC) conducted a 

post-merger review of market developments in Austria, Ireland, and Germany.120 In the 

Austrian case, BEREC found that the merger resulted in significant price increases in the two 

years following approval, but that this trend was mitigated in 2016, “likely caused by 

competitive pressure from MVNOs, which gained significant market share since entry at the 

beginning of 2015.”121 BEREC also noted that “the MVNO remedy took more than three years to 

actually become effective for Austrian consumers.”122 The Commission may wish to consider 

this observation, as its costing processes have a propensity to go on for extended periods of 

time; it is possible that interim tariffs could contribute to speeding up the effects should 

mandated wholesale MVNO access be implemented. 

In the Irish and German cases, BEREC notes that “data are available for only one and a half 

years after the merger and therefore only short to medium run effects can be estimated.”123 In 

the Irish case, BEREC found that the “impact of the MVNO remedy was small: two MVNOs 

entered the market in the second half of 2015, but their market share remained below 1% each 

by mid 2017 and one of the MVNOs left the market in 2018.”124 Data for the German case were 

inconclusive; however, the German mandated MVNO 1&1 Drillisch, which entered as a result of 

the merger conditions, has grown substantially and recently bid on spectrum. It is therefore 

potentially poised to climb the ladder of investment and become a fourth MNO in the German 

market, although it is important to emphasize that the mandated MVNO access remedy is not 

predicated on the assumption that entrants that gain access in the short term will achieve 

facilities based status over the long run.125 

BEREC concludes with several observations that are illustrative. “The Austrian case shows that 

such a remedy might take considerable time (several years) to become effective,” it notes, “in 

particular if the MVNO segment pre-merger is small and MNOs already follow a multi-brand 

strategy.”126 This observation may be particularly relevant to the case in Canada, where MVNO 

activity is negligible and national carriers already extensively make use of fighting brands. 
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BEREC expresses disappointment in the Irish results, but notes that in Germany, “[i]t appears 

that the remedy became effective earlier compared to the Austrian or Irish cases”, attributing 

this measure of success to the ability of converged operator Drillisch to leverage its existing 

market presence to add additional competitive pressure post-merger.127  

In light of these conclusions, it will be important for the Commission to be expedient in 

developing its MVNO model should it elect to do so. 

Wireline guideline: A model for approaching wholesale MVNO access in the mobile 

wireless market 
In the last section of this report, we briefly discuss the Commission’s approach to wholesale 

access in the market for wireline broadband services. The approach to wholesale services in the 

wireline broadband sector provides an informative reference point that the Commission could 

use as a guideline as it considers developing a similar framework for mobile wireless services.  

For the last two decades, the CRTC has required facilities-based wireline telecommunications 

service providers to provide wholesale access to their networks in order to facilitate 

competition and innovation at the retail service level. As the Commission has noted, this 

arrangement allows independent service providers to “bring pricing discipline, innovation, and 

consumer choice to the retail Internet service market.”128  

This approach has stood the test of time. Throughout successive reviews over the past two 

decades, the Commission has consistently found that wholesale access to high-speed Internet 

services is a requirement for retail markets to function competitively. Reflecting this 

understanding, the Commission has consistently updated and adapted its models to reflect 

changes in technology and market conditions—most recently, by requiring that incumbent 

telecommunications carriers provide wholesale access to their fibre-optic facilities.129 The very 

fact that the Commission has continuously found mandated access to be a necessary enabler of 

competition in wireline markets suggests that implementing a transitory or temporary model in 

the wireless market would not be appropriate. 

These processes have taken time, expertise, and substantial resources—a fact that is likely 

inescapable for decisions as highly complex, dynamic, and consequential as these are—but they 

are no less necessary for it. As the ongoing process regarding disaggregated access to facilities 

shows, wholesale service models are a constant work in progress.130 But the results have been 

substantially beneficial. Because of wholesale access in wireline markets, Canadians are able to 
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avail themselves of a range of services at affordable prices that would not be available if the 

market was solely composed of facilities-based providers.  

In the current process, the Commission will decide whether to take a similar approach to 

mobile wireless markets. Although aspects of the technology differ, wireline markets and 

mobile wireless markets in Canada bear numerous similarities–in some ways they are more 

similar than Canadian wireless markets are to disparate countries on other continents. Both are 

highly concentrated,131 both involve high barriers to entry and economies of scale, and, indeed, 

with all Canadian mobile network operators now belonging to converged communication 

conglomerates, the same firms operate across both markets.  

With this in mind, we urge the Commission to consider the results of its approach to wireline 

services when considering how to regulate the mobile services market. As of 2017, independent 

ISPs’ revenue share reached 12% in the residential Internet service market, and 24% of access 

service revenues in the business market.132 Despite the frequent protestations of facilities-

based incumbent telecommunications carriers, profit and revenues continue to increase, and at 

the same time investment in the sector is on the rise. Wholesale arrangements ensure that 

consumers are afforded with a range of options that would otherwise be available in the 

market.  

The independent ISPs that have thrived on this model, including firms such as Teksavvy, 

VMedia, and Distributel, are also well poised to leverage their existing capabilities and expand 

into the mobile market if the opportunity becomes available. As the research has shown, it is 

these types of firms, with core competencies in network services, brand and customer loyalty, 

and the potential to integrate services from adjacent markets, that have the most success with 

MVNO arrangements.133 

The Commission itself has developed the expertise and capacity necessary to successfully 

implement wholesale arrangements through its experience with the wholesale market. There is 

little reason to believe that this ability could not be extended to the mobile wireless market. In 

particular, the development of a capacity-based approach to wholesale network access could 

be particularly relevant to the proposed MVNO model, consistent with the European 

Commission’s endorsement of this approach as the serious model.134 
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In sum, we believe that the experience with wholesale in wireline should prove an instructive 

guide when considering similar measures in the mobile wireless market.  

Conclusion 
In this report, we have examined the state of mobile wireless markets in Canada and internationally. 

Even though a fourth carrier has emerged in most parts of the country, progress has been slow, the 

benefits of increased competition have been uneven, and markets remain highly concentrated across 

the country. 

Data from a wide variety of sources confirm that there continue to be serious problems 

associated with the lack of effective competition that characterizes these highly concentrated 

markets. While Canadian mobile markets perform relatively well in terms of availability and 

speed, fast networks are no benefit to those who cannot afford service in the first place. 

Indeed, adoption of mobile services in Canada has remained stubbornly lower than in the 

majority of comparable countries. Mobile services are unaffordable for too many people in 

Canada, particularly those who earn the lowest income. 

 Simply put, high prices are keeping these vital services out of reach. For those who can afford 

service, high pricing restricts usage. Mobile subscribers in Canada are not only paying more for 

service than those in most other countries, but they are getting less in return. This situation is 

unacceptable in a country that recognizes that broadband service is an essential component of 

life in the twenty-first century. 

In other countries, we see that mobile markets feature lower prices and include a greater 

degree of diversity when it comes to providers offering service. Mobile virtual network 

operators are a regular feature of mobile markets around the world, and research shows that 

these companies contribute to widening and deepening markets—in other words, they help to 

expand service to customers who would otherwise be ignored by large mobile network 

operators. Yet in Canada, the market remains firmly under the control of facilities-based 

providers, who have shown little interest in hosting MVNOs.  

MVNOs often find a role in markets with little assistance from regulation. However, in cases 

where there is concern about the exercise of market power by dominant firms, regulators have 

not hesitated to require that network operators provide access to MVNOs on a mandated basis. 

As we have shown, this was the case in three recent European mergers; following these 

mergers, there is evidence that the entry of MVNOs under the mandatory access obligation 

have had a positive impact. Similarly, for two decades the Commission has maintained a similar 

requirement for providers of wireline broadband access—the very same firms who operate in 

the wireless market—in order to maintain levels of competition sufficient to meet the needs of 

Canadians.  

Persistent problems in the mobile market demand a solution. We hope the Commission will 

find this report useful in identifying those problems, and developing effective solutions. 
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Glossary of Key Terms and Acronyms 
 

3G – Third Generation – the third generation standard for mobile wireless technology; enables mobile 

broadband connectivity. See also: HSPA 

4G – Fourth Generation – the fourth generation standard for mobile wireless technology; enables faster 

speeds for end-users and more efficient use of existing spectrum resources for carriers. See also: LTE.  

ARPU – Average revenue per user. 

BCE – Bell Canada Enterprises. See: http://www.bce.ca/ 

BEREC – Body of European Regulators of Electronic Communications. See: https://berec.europa.eu/ 

CA$ -- Canadian dollars. 

CAC – Consumers’ Association of Canada, Manitoba Branch. 

CAGR – Compound annual growth rate.  

CMCRP – Canadian Media Concentration Research Project – Directed by Dr. Dwayne Winseck, see: 

http://cmcrp.org. 

CRTC – Canadian Radio-television and Telecommunications Commission. Administrative regulatory 

agency charged with administering Canada’s Broadcasting and Telecommunications Acts. 

EC – European Commission. See: https://ec.europa.eu/digital-single-market/en 

EU – European Union.  

FCC – Federal Communications Commission – American administrative regulatory agency tasked with 

overseeing US communications industry.  

G7 – Group of Seven. Seven of the largest advanced economies in the world. Includes Canada, France, 

Germany, Italy, Japan, the United Kingdom, and United States of America. 

GB – Gigabyte. Equal to 1000 megabytes. See also: MB.  

GNI – Gross national income.  

% GNI p.c. – Percentage of gross national income per capita. Used to measure price of a good or service 

in terms of average income.  

GSM – Global system for mobile communications. For more information, see: 

https://en.wikipedia.org/wiki/GSM  

HSPA – High speed packet access. Technical protocol enabling 3G mobile broadband connectivity. For 

more information, see: https://en.wikipedia.org/wiki/High_Speed_Packet_Access  

ISED – Innovation, Science and Economic Development. Formerly Industry Canada, Canadian federal 

ministry responsible for telecommunications. See: https://www.canada.ca/en/innovation-science-

economic-development.html   

http://www.bce.ca/
https://berec.europa.eu/
https://ec.europa.eu/digital-single-market/en
https://en.wikipedia.org/wiki/GSM
https://en.wikipedia.org/wiki/High_Speed_Packet_Access
https://www.canada.ca/en/innovation-science-economic-development.html
https://www.canada.ca/en/innovation-science-economic-development.html
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ICT – Information and communication technologies.  

ISCC – Internet Society, Canada Chapter. For more information, see: https://internetsociety.ca  

ITU – International Telecommunications Union. For more information, see: https://www.itu.int  

LTE – Long term evolution. Technical protocol underpinning 4G mobile networks.  

MB – Megabyte. A unit of digital information. For more information, see: 

https://en.wikipedia.org/wiki/Megabyte  

MNO -- Mobile network operator. Also referred to as mobile wireless carrier. 

Mbit/s – Megabits per second. A measure of digital network data transfer rate. See also: Mbps.  

Mbps – Megabits per second. A measure of digital network data transfer rate. For more information, 

see: https://en.wikipedia.org/wiki/Data-rate_units  

MTS – Manitoba Telecom Services. Previously Manitoba’s incumbent telecommunications service 

provider before being purchased by Bell Canada Enterprises in 2017.  

MVNO – Mobile virtual network operator. A third party service provider which provides end-users with 

mobile service by purchasing wholesale inputs from mobile network operators. For more information, 

see: https://en.wikipedia.org/wiki/Mobile_virtual_network_operator  

Nordicity – A consulting firm specializing in policy, strategy, and economic analysis in the media, 

creative, and information and communications technology sectors. For more information, see: 

http://nordicity.com/home/about  

OECD – Organization for Economic Cooperation and Development. For more information, see: 

http://www.oecd.org  

Opensignal – A London, UK based firm specializing in mobile network performance measurement. For 

more information, see: https://opensignal.com/about  

Penetration – a measure of mobile adoption, expressed as connections per 100 inhabitants.  

PILC – Legal Aid Manitoba’s Public Interest Law Centre. For more information, see: 

https://www.legalaid.mb.ca/pilc/public-interest-law-centre/   

PPP – Purchasing power parity. A method of comparing the cost of goods and services across 

jurisdictions with different currencies. For more information, see: 

https://en.wikipedia.org/wiki/Purchasing_power_parity  

SIM – Subscriber identity module. A SIM card is installed into a mobile device in order to link it to a 

users’ account and identifying information, such as phone number. For more information, see: 

https://en.wikipedia.org/wiki/Subscriber_identity_module  

SMS – Short message service. More commonly known as a mobile text message. For more information, 

see: https://en.wikipedia.org/wiki/SMS  

RAN – Radio access network. A key component in mobile networks. For more information, see: 

https://en.wikipedia.org/wiki/Radio_access_network  

https://internetsociety.ca/
https://www.itu.int/
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/Data-rate_units
https://en.wikipedia.org/wiki/Mobile_virtual_network_operator
http://nordicity.com/home/about
http://www.oecd.org/
https://opensignal.com/about
https://www.legalaid.mb.ca/pilc/public-interest-law-centre/
https://en.wikipedia.org/wiki/Purchasing_power_parity
https://en.wikipedia.org/wiki/Subscriber_identity_module
https://en.wikipedia.org/wiki/SMS
https://en.wikipedia.org/wiki/Radio_access_network
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Rewheel – Finnish consultancy specializing in research and analysis related to mobile networks. For 

more information, see: http://rewheel.fi  

RCCI – Rogers Communications Canada Inc.  

TCI – Telus Communications Inc.  

UK – United Kingdom.  

USA – United States of America.  

USD$ -- US dollars.  

VAT – Value added tax. European Union equivalent of goods and services tax (GST).  

Wi-Fi – Wireless Fidelity. Wireless network protocol that uses unlicensed radio spectrum for wireless 

networking applications. For more information, see: https://en.wikipedia.org/wiki/Wi-Fi  
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