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It’s important to understand the impact of incidents and actions in terms 
of people affected

Vasileios Giotsas | RIPE 89 | 29 October 2024



We need to assess Internet phenomena in the 
context of number of users affected  
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• How many users were affected during a disruption?

• How many users can benefit from a routing policy change? 

• What is the market share of an Autonomous System (AS) in terms of users 
served?

• How many users can resolve a DNS name? 

• How many users are affected by a BGP hijack? 
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• How many users were affected during a disruption?

• How many users can benefit from a routing policy change? 

• What is the market share of an Autonomous System (AS) in terms of users 
served?

• How many users can resolve a DNS name? 

• How many users are affected by a BGP hijack? 

How can we find how many users are served by a network? 



The APNIC AS Customers Population Dataset
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• The only publicly available dataset on user populations per ASN

https://stats.labs.apnic.net/aspop
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• The only publicly available dataset on user populations per ASN

https://stats.labs.apnic.net/aspop

How accurate are the AS population estimates?

https://stats.labs.apnic.net/aspop
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Vodafone Telefonica

33% of the ads served to Vodafone

66% of the ads served to Telefonica

Internet user populations

per country

Internet users in Spain: 45.6 millions

Vodafone: 15.3 million users 

Telefonica: 26.4 million users



Potential Biases
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• Non-Uniform Ad Placement: Google Ads' reach varies across countries, potentially 
leading to inaccurate user estimates where Google services are less prevalent.

• Accuracy of ITU-T Estimates: Fluctuations in ITU-T's Internet user estimates can 
impact the APNIC dataset's accuracy.

• Incorrect IP geolocation.

• Incorrect IP-to-AS mapping.



To understand the APNIC dataset accuracy, we combine
four data sources
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Provider Data Availability

Global CDN
Distinct User Agents per ASN Proprietary

HTTP traffic per ASN Proprietary

Manual survey Broadband subscribers Public

PeeringDB Cumulative IXP peering Capacity Public

M-Lab Speed tests per ASN Public



Comparing APNIC user estimates with the Broadband Subscribers 
survey
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• There is a strong linear correlation for 14/20 (70%) countries.

• Poor correlation for Russia, Brazil, Japan, Poland, South Korea, 
China

• APNIC tends to overestimate the number of users for mobile 
broadband providers

o Ad blocking is less popular in mobile devices



Evaluating the agreement between the APNIC and the CDN datasets at 
the country level
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even if their specific user estimates differ.
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the country level
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Both datasets identify similar organization order, 

even if their specific user estimates differ.

Agreement between the two datasets regarding the 

most significant networks within each country



Understanding the outliers
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Russia: Discrepancies are due to 
Yandex’s market dominance, Russia’s 
isolated Internet efforts, and Google’s 
reduced presence following the Ukraine 
conflict.

Norway: Overrepresentation is caused 
by VPN traffic routing through a few IP 
addresses in Norway, leading to 
misinterpretation in the APNIC data.

.



How to make the best use of APNIC’s estimates?
Take 3 points into consideration
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• The number of ad samples per estimated user can impact the accuracy

• The APNIC estimates are computed daily, but the published numbers are 
averaged over a period of 60 days

• Geolocation seems to be responsible for misplacing many users to the wrong 
countries



Users-to-samples ratio per country
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Each sample point in 

Eritrea maps to ≈ 1000 

users



Fraction of days across 2024 where the User-to-Sample 
ratio did not lie in the estimated confidence interval 
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Fraction of days across 2024 where the User-to-Sample 
ratio did not lie in the estimated confidence interval 
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Recommendation: For countries with large fluctuations, select the day with the 

lowest users-to-samples ratio in a 60-day period  



Consider the 60-day smoothing if you need user estimates
at finer granularity
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JANET (AS786): Academic network for the UK universities

• Consider JANET (UK academic 
network)

• The samples reflect clearly the 
weekends when universities have 
fewer people

• Why does the number of 
estimated users is monotonically 
increasing?

weekend

weekend

weekend



Conclusion
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• APNIC dataset works well in countries with sufficient Google Ads data. 

• Accuracy improves by verifying the user-to-sample ratio.

• Understating nuances is important to avoid misuse of data.

• Ensure APNIC data aligns with external datasets discussed in the paper (IP Geo, 
PeeringDB, M-Lab).

https://github.com/Burdantes/unboxing_apnic

https://github.com/Burdantes/unboxing_apnic
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