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Abstract

Over the past decade, the Internet’s interconnection landscape has been shaped by sustained
traffic growth, changing content distribution models, and increasingly complex relationships be-
tween networks. Internet Exchange Points sit at the center of these dynamics, yet their evolution
is often interpreted through simplified metrics that do not fully reflect how the peering ecosystem
is actually changing.

The peering market is not in decline, it is in transformation. Global Internet traffic continues
to grow relentlessly, yet traditional metrics such as IXP membership counts and headline capacity
figures are no longer sufficient to explain the forces reshaping interconnection. This paper presents
an experience-driven analysis of how Internet Exchange Points are evolving worldwide, examining
long-term trends across Europe, Latin America, Africa, Asia-Pacific, and North America.

Using data from peeringDB and the ISOC pulse IXP tracker, interpreted through decades of
hands-on involvement in the design and operation of peering ecosystems, the paper shows that the
slowdowns observed at large, mature IXPs are neither anomalous nor cause for concern. Instead,
they reflect a structural shift: traffic is becoming more concentrated, interconnection strategies
more selective, and alternative models, such as private network interconnects (PNIs), in-network
caching, and edge-oriented architectures, are increasingly complementary to public peering rather
than substitutes for it.

The analysis identifies the factors that truly determine IXP success and sustainability: telecom-
munications market liberalization, local content demand, population scale, data center ecosystems,
and national infrastructure policy. Growth in emerging markets remains strong, while major his-
torical hubs are evolving into complex interconnection platforms serving a far broader range of
participants than traditional ISPs and content networks.

Far from being obsolete, IXPs are becoming strategic assets for digital resilience, data sovereignty,
and national connectivity. Their future value will not be measured solely in terabits per second,
but in their ability to keep traffic local, support critical services, absorb extreme traffic surges,
and enable ultra-low-latency applications at the edge. In an increasingly unstable geopolitical and
technological environment, this paper argues that peering, and the IXPs that enable it, remains a
cornerstone of a robust, decentralized, and resilient Internet.

1 Introduction

We sometimes find ourselves writing articles about IXPs, often sharing our experience and what we
have learned after working in this ecosystem for more than twenty years. At the same time, we also
frequently find ourselves listening to others, who do not work directly in IXPs, expressing their views
on what IXPs should be today and where they are heading.

In general, we have observed a number of presentations over time in which similar arguments are
put forward. These suggest that over the past twelve months IXPs have not shown significant growth,
and that much of the increase in traffic and interconnection is now happening outside of IXPs, with a
growing share of traffic no longer flowing through traditional exchange points. It is also often argued
that, for some networks, peering is becoming more expensive than transit, challenging a long-standing
assumption. In addition, these presentations highlight a rapid migration toward 100-GE ports as 100G
replaces 10G, together with a strong increase in the use of private network interconnections instead



of public peering at IXPs. Finally, they claim that many “traditional” peerings are no longer being
established and that, in some cases, major networks are even leaving IXPs in favor of alternatives such
as transit or private interconnection.

The purpose of this contribution is therefore to share some reflections on the peering market and
how it has evolved over the years, with a particular focus on the most recent period.

The questions we asked ourselves essentially revolve around some main points: how traffic has
evolved over the years, what is happening today, and what future trends in peering growth might
look like. We have already had the chance to discuss this topic in some previous articles (see https:
//labs_ripe.net/author/flavio_luciani_1/), but we would now like to analyze the international
situation in a bit more detail focusing not only on Europe but also on the rest of the world.

There are several sources from which data can be drawn. We will use the graphical analyses provided
by the ISOC Pulse IXP Tracker (see https://pulse.internetsociety.org/en/ixp-tracker/), as
they are well-structured, easy to consult, and based on the PeeringDB dataset (in terms of capacity
and membership).

It is important to note that PeeringDB, valuable though it is, consists of user-generated data. In
particular, it relies on key staff within network operators maintaining the data after they have been
initially accepted into the database. As a consequence, there can sometimes be a lag in how up-to-date
the data is, as compared to automatic measurements of things like traffic data, which can be collected
from source via APIs or screen scraping. Ratios of PeeringDB data with traffic data - especially when
there are significant changes in the ratio, should therefore be treated with caution.

To begin with, we would like to take a global view, and at first glance it seems clear that the
capacity allocated at IXPs has grown over the years and at a remarkable pace. At the same time,
we also observe growth in the number of networks that have joined IXPs over the years taking into
account more than a thousand IXPs worldwide registered at PeeringDB. Although there is a slight
decline in the number of ASes present at IXPs recently, in the last year the capacity continues to grow
at a slower pace, but it is still increasing.
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Looking at public peering data brings into focus the whole issue of peering strategy by access and
content networks. In general, their policies will be determined by two things: their size and the nature
of their traffic.

Larger networks will tend to prioritise more sophisticated forms of interconnection, such as in-net
caching and private interconnects (PNIs), and this will be especially true of the very largest content
networks. For some types of traffic, in-net caching is either impractical/inappropriate or undesirable,
so that leaves us with PNIs as the higher priority mechanism, before or alongside consideration of
public peering. Many networks using PNIs will have threshold values that need to be met, before the
economics of PNIs really work, but this could have the side effect of siphoning traffic away from public
peering, if that has already been established.

Namex and LINX are somewhat unusual in the IXP world in that they facilitate PNIs for their
members. This is driven by the fact that they are member organisations, and are therefore primarily
focused on what their members want - driven by an understanding of peering strategy and hierarchy
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of needs. Both organisations know (via private information derived directly from their members) that
the total traffic passing over PNIs is much, much greater than their public peering fabrics.

None of this diminishes the importance of public peering. Public peering is used by a far wider
spectrum of networks than PNIs, so its reach and utility is in no way undermined by the fact that
other peering mechanisms exist.

2 Methodology: country selection criteria

To conduct a meaningful and representative analysis of the global peering landscape, you could examine
every country individually. However, a more effective approach is to focus on a subset of countries
that meet the following criteria:

e Presence of I1XPs: the country must host one or more Internet Exchange Points.

e Robustness of IXXPs: the IXPs present should be at least of medium size and stability, ensuring
that they play a significant role in local interconnection.

« Established peering market: there should be a sufficiently developed peering ecosystem, with
active participation from networks and content providers.

e Continental representation: the selected countries should collectively represent all continents
to provide a global perspective.

e Availability of reliable data: only countries where PeeringDB and ISOC Pulse data are
complete and up to date are included.

e Tra c signi cance: priority is given to countries whose IXPs account for a substantial share
of regional traffic (e.g. among the top IXPs in terms of peak throughput).

e Growth dynamics: where possible, the selection includes both mature and emerging markets
in order to illustrate not just the current state but also the evolution of peering worldwide.

e Population of the region: one of the clear criteria for the establishment and success of IXPs
is to be serving, via connected access provider networks, significant numbers of domestic and
business users (often dubbed ’eyeballs’ for short). Without this, there is nowhere for content
traffic to flow to! The scale of eyeballs represented at an IXP will therefore have an impact
on the measurements shown in this report, and the more established IXPs (with millions of
connected eyeballs) will almost certainly be less prone to exaggerated peaks and troughs.

Based on these selection criteria, we will now identify a number of countries and IXPs for each
continent, let’s take a closer look at them.

3 Analysis of world regions

3.1 Latin America & Caribbean

For the South American region, this analysis mainly focuses on Argentina, Chile and Brazil. Starting
with Argentina, both the capacity and the number of networks connected to IXPs appear to follow
the same trend observed globally, as shown in the previous section.
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Figure 2: Argentina
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A slight decrease in the number of ASes can be observed, but the capacity shows a clear upward
trend. According to Pulse, there are four IXPs operating in the country, with CABASE Argentina
handling the majority of the traffic. It counts more than 500 active members and currently reports
a peak traffic volume well above 4Tbps. Although periods of growth and decline alternate over time,
the overall picture clearly shows a positive trend.

Figure 3: Cabase IXP
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Figure 4: Cabase yearly graph

In Chile, there has been a noticeable dip in the past year. The capacity is now recovering, whereas
the number of networks connected to IXPs has remained relatively stable, suggesting a resilient core
of participants despite short-term fluctuations.
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Figure 5: Chile

This observation is further supported by the chart for PIT Chile Santiago (more than 12Tbps of
exchanged traffic), presented below. Chile has a population of around 20 million people, so these
are quite high traffic numbers as a ratio to population. As a benchmark, it is several times that of
corresponding exchanges in Italy and the UK. The transient peaks in the annual graph below are
probably the result of measurement /reporting errors, as indicated by their absence from the in-graph
summaries. A curiosity for further examination?
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Figure 6: PIT Chile
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Figure 7: PIT Chile traffic
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Now let’s look at Brazil, which has the largest IXP in the world, IX.br. Let’s first take a look at
the country’s data:
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Figure 8: Brazil

In Brazil, there seems to be a much more pronounced dip compared to Argentina and Chile, both
in terms of capacity and peers. These figures are supported even when we look only at IX.br in Sao
Paulo, which has over 1,700 members and peering traffic peaks exceeding 40 Tbps!

We contacted IX.br to find out why there was an apparent decline in the number of members,
and they responded as follows: ” We’ve been cleaning up our user base, removing inactive users who
were hogging number resources. On the other hand, we’ve seen new users joining, consuming more
bandwidth, replacing departing ASNs. However, the net result is a decrease in the number of ASNs
and an increase in bandwidth consumption.”

The following graph shows their internal ASN count and capacity /member count:

ASNs alocados x ASNs participantes

01/10/2025
12000
10000

8000
6000
4000
2000

0

PO O OO OO O AN AN DD DRSO DD D OO DN AN NN A A AD AP P
7 D7 G0 AT A AT T T T AT A T ST AT T T T 0T T O T A T P O O 0 A 0 NV G 7 T O T L A
PP PP F PP P F PSP PSPPI PEE
—— Allocated ASNs —— Total participants ASNs Unique ASNs connected
Figure 9

Peering market at a glance 7



Capacity (Gbps)

As we can see from the following traffic chart for the past year, there is no clear growth trend.
However, when we look at the broader picture, from 2019 to today (decadely), it clearly shows the
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Figure 10: IX.br San Paolo
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significant growth that peering has experienced and continues to experience over the years.
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Aggregate traffic IX.br - Decadely
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Figure 12: IX.br decadely graph

IX.br is a stand-out phenomenon in the IXP world. Not only is it the largest IXP in terms of
connected ASNs (over 2,800), the amount of peak traffic (around 45Tbps aggregated across all of their
exchanges) but also the number of exchanges operated across Brazil - currently 39.

There are other IXPs in Brazil (for example, operated by Equinix in their data centres), but it is
fair to say this massive IXP dominates Brazil, and also dwarfs the other exchange operators in South
America.

How do we explain this phenomenon?

Well, firstly it is the nature of Brazil itself: the seventh largest by population (well over 210
million), the sixth largest by physical size (bringing all sorts of challenges to building IXPs) but also
by the fact that Brazil is a Portuguese-speaking country - and uniquely so in South America. The
last aspect means that much of the Internet traffic will stay in Brazil, rather being routed to and from
neighbouring countries, and the huge size of the population, and their relatively high Internet literacy
(in global terms) means that there will be a lot of it! Add to that the complexity already mentioned
of building IXPs in a physically large country of quite diverse geographic and physical features - then
building IX.br has been a tremendous achievement.

Secondly, IX.br has benefitted hugely by being fostered and hosted by the Brazilian Internet Reg-
istry (NIC.BR). This has provided significant economic and organisational benefits, and we think it is
fair to say that it would have been virtually impossible to achieve what has been done without this
support. Quoting directly from the IX.br website:

* One of the main advantages of this model is the rationalization of costs, since the traffic balances
are resolved directly and locally and not through third-party networks, often physically distant.

e Another major advantage is the greater control that a network can have regarding the delivery of
their traffic as close as possible to their destination, which usually results in better performance
and quality to their customers and more efficient operation of the Internet as a whole.

e IX.br is thus an interconnection in metropolitan area network interconnection points (pixes),
commercial and academic under centralized management.

Other IXPs in Latin America

Looking at some of the smaller IXPs in the region, the growth is clearly tangible. In ecosystems
where there is a need for local traffic exchange and the IXP is still young, there is considerable room
for growth both in the number of ASes present and in the volume of capacity. For example Mexico
with 7 IXPs, Bolivia with 2 IXPs, Colombia with 7 IXPs and Peru with 10: here, the growth is visible
and there is no dip in the graphs.
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We talked with LAC-IX, the South American association of Internet Exchange Points, to gather
insights on potential emerging countries. They explained that Mexico is a very large market that
was, for a long time, heavily regulated and dominated by the Telmex monopoly. In recent years,
however, the landscape has been changing, with the rollout of new metropolitan and national fiber-
optic networks, the construction of data centers, particularly in Querétaro and the emergence of new
IXPs.

3.2 Europe

The big three European IXP ‘hubs’

Europe is the region with the highest density of IXPs and with the highest concentration of networks
located in the three most interconnected hubs: London, Amsterdam, and Frankfurt. Other central
areas are also experiencing growth, and the southern region is particularly noteworthy: the digital
divide is narrowing, demand for connectivity is increasing, and consequently new Internet Service
Providers are emerging. And not only that. The revolution in the distribution of certain football
championships via live streaming on the Internet has significantly increased traffic peaks at IXPs
(especially in Italy, Germany, Spain, and France), further highlighting the importance of peering
services.
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Let us first examine the graph showing the capacity and ASNs in the UK, the Netherlands, and
Germany.
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Figure 14: United Kingdom

In the UK, the downturn over the past year seems quite noticeable, both in terms of connected
networks and capacity. We contacted LINX, and they responded as follows: “Between 2021 and
2025 the number of peers at LINX (LON1, LON2 and Manchester) has risen by 21 (+2%). In 2025,
average daily traffic compared to 2021 has gone up +54% at LON1, +13% at LON2 and +345% at
LINX Manchester. In terms of average daily traffic, over the last year LINX Manchester has risen
close to similar levels as LON2.”

In 2021, LONAP was seeing daily average traffic of 300-400Gbps, while in 2025, its average daily
traffic is regularly over 1Thps (see charts below). This indicates its traffic is growing faster than its
membership, i.e. members are passing more traffic per member than before.
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Figure 15: Lonap traffic
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The situation is slightly different when looking at the Netherlands: after a slight downturn, by the
end of 2024 the trend seems to be gradually recovering.
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In Germany, we see a stable picture, no growth but also no decline. Looking at the peering traffic
graphs published by the three IXPs we just analyzed, we find some confirmation of what has been
said, noting that there are many IXPs in these three countries and it would be wrong to characterise
them just from these 3-4 IXPs. The situation is not dramatic; it seems more like a stalemate, but with
slight signs of change.
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Figure 19: LINX

One thing that should be noted about certain large European IXPs is just how much they have
become international marketplaces, much as famous ports for worldwide shipping traffic did several
centuries ago. You can see similarities in the success of such ports in Holland and the UK, and perhaps
to a lesser degree in other European countries.

To this can be added another phenomenon, which is the reluctance of large European ISP /Telcos
to do public peering at IXPs - especially the large IXPs in their own home country. Some of this is to
do with the Tier-1' status of the ASNs concerned, or that they have such a market dominance that
they feel that they don’t need to peer at IXPs, as anyone who wishes to exchange traffic with them
can do so by buying transit from them.

Sometimes these arrangements are called ”paid peering” - but it is functionally the same. It is
‘peering’ where the two parties don’t treat each other as equals, when it comes to traffic exchange,
payment etc.

So, in particular we can observe that in some of these very large European IXPs, it is not correct
to think that they are just handling domestic traffic that is local to their country of location. With
this in mind, you don’t necessarily expect to see the usual diurnal effect of peaks during daytime and
troughs during night-time - or other characteristics that depend on what the people of that country
are doing (such as watching mass audience sports events over the Internet). In fact, these IXPs can be
the exchange point of choice for networks from two quite unrelated countries (because, for example,
there are no suitable IXPs in their countries) muddies any analysis.

The Italian case

Reinforcing our view that the South of Europe is experiencing strong growth, Italy is of particular
interest: with four major IXPs, it shows an absolutely positive trend, both in terms of capacity and
in the number of members connected to these hubs (https://www.namex. it/ixp-stats.html).

As we have already described in a couple of previous articles (see: https://labs.ripe.net/
author/flavio_luciani_1/), the live streaming phenomenon has generated traffic waves in Italy
since 2021. The distribution of Serie A by DAZN and later the UEFA Champions League by Amazon
Prime Video has enabled the Content Delivery Networks present at the IXPs to carry massive amounts
of traffic, especially during exclusive matches. And it doesn’t stop there: other events are gradually
moving from satellite to Internet distribution, so the phenomenon is clearly on the rise. Spain shows
a similar situation from this perspective.

ITier-1 networks, in general, only peer with each other. Indeed, it could be argued that they would lose or confuse
their Tier-1 status if they agreed to do public peering with ASNs that aren’t Tier-1s. You can see an explanation and a
detailed discussion of who is really a Tier-1 on the fascinating Wikipedia page and its associated author/commentator
discussions. See here: https://en.wikipedia.org/wiki/Tier_1_network. Many large European ISP /Telcos - especially
the ex-PTTs, such as Deutsche Telecom, Telia, Telecom Italia, France Telecom and Telefonica either are Tier-1s or have
a Tier-1 ASN as a subsidiary company.
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Analyzing other IXPs in Europe, we can observe the following: France, with 18 exchange points,
shows a positive trend in terms of capacity allocated, Greece is growing (6 IXPs) as well as Poland (15
IXPs) and Bulgaria (7 IXPs).
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Spain, with 11 active IXPs, showed a dip at the beginning of 2025 and now seems to be slightly

recovering.

Capacity (Gbps)

—— Capacity = Members
26k 382
24k 352
22k 321
20k 291
18k 261
16k 231
14k 201
2020 2022 2024 2026

Figure 23: Spain
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Figure 24: Espanix
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Sweden

An interesting case is Sweden, where the data suggests a significant drop in the number of networks
connected to the 20 IXPs in the region, yet the capacity continues to grow. We contacted Netnod about
this, and they said: “As we interpret your findings, they are not the whole truth since they are based
on peering-db records (not compulsory to register in their database) and that poses some challenges.
On a technical level our IXPs are built around two separated switch-fabrics, one is designated Blue
and one is designated Green, and to make it even more complicated, we provide two VLANs for each
color at least this is a thing with our IX in Stockholm. We have noticed that members forget, or skip
to, registering their attendance on some LANs in peering-db for some reason. QOur member numbers
are higher if we look in our customer database and compare to peering-db.”
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Figure 26: Sweden

3.3 Africa

Africa is a unique region, where the highest concentration of IXPs is found in the central and southern
areas, while the north has very few IXPs, and these are virtually all in their infancy. There are
quite a lot of factors at work which make the northern region atypical of the rest of the continent
(or the world), and we will deal with this shortly. A fairly up to date map of IXPs in the African
region can be found here: https://af-ix.org/ixps-map. Our observations about the IXP scene in
Africa are overshadowed by one of the key factors that impacts peering, and thus the possibility of
meaningful development of Internet exchanges. For peering to occur, there must be a significant degree
of telecommunications market liberalisation. Sadly, in many African countries, this has not occurred,
and either the state telecommunications company (PTT) still holds a monopoly or near monopoly in
the market in that country. Even if this is only true of fixed telecommunications services, and there are
two or more competing mobile network operators, this is nowhere near to true market liberalisation
- it is just a restricted oligarchy rather than a monopoly. Such monopolies and restricted oligarchies
have essentially the same characteristics, and they inhibit the spread of peering as an interconnection
mechanism. Without that, there is little hope of establishing a successful IXP.

Nevertheless, things are definitely improving, and we contacted Kyle Spencer of the African IXP
Association for comment - and he said: “While there are still markets in Africa where monopolies exist,
they are few, and I believe that most markets are now liberalized enough to qualify as competitive despite
various limitations in various markets (e.g. international gateway monopolies, backbone monopolies,
etc). There is a growing amount of cross-border fibre, infrastructure sharing, and carrier neutral data
center development throughout the region. There are now 58 active IXPs located in 48 cities in 36
countries (see: https://af-iz. org).” Starting from the south of the region, we observe a situation
of complete stability, with no signs of decline.

The undoubted success story in the whole continent is South Africa. Telecommunications was
liberalised there first (not without problems!) and this has led to a vibrant IXP scene, as you can see
from the overall country graph from Pulse below. The largest IXP in South Africa is close to being in
the top ten in the world. NAPAfrica has capacity of approaching 40Tbps and peak traffic exceeding
5.6Tbps. It should be noted that this has been encouraged by not charging for port or membership
fees (the IXP is owned by a data centre operator).
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A particularly interesting region is Kenya, which has also attracted the attention of some Northern

European IXPs. Here, both capacity and the number of connected networks are clearly growing.
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Figure 29: Kenya
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Kenya IXP today counts more than 100 interconnected networks and reaches a peak of nearly half
a terabit of exchanged traffic.
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Figure 30: Kenya IXP
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Figure 31: Kenya IXP traffic

Moving to the west coast, Nigeria is noteworthy with 5 active IXPs and an absolutely positive
growth trend, as shown in the figure below. Nigeria has also seen a large number of carrier neutral
data center investments, each wanting at least one IXP. Other countries in the sub-region are seeing
similar growth. Ghana, Cote d’Ivoire, and even Kinshasa further east where two carrier neutral data
centers are either active or soon-to-be.
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Figure 32: Nigeria

Members

The Nigerian IXP today has more than 100 interconnected ASNs and growing traffic that exceeds
one terabit per second.
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Figure 33: IXP Lagos
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