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Abstract

Measuring the quality and throughput of an end user’s internet
connection is a non-trivial task that various providers such as Mea-
surement Lab and Cloudflare have tried to solve. In this paper, we
compare publicly available aggregated data from these two sources,
examine their differences in measuring algorithms, look at their
results on a global scale, and discuss the differences. We find that
Measurement Lab reports higher values than Cloudflare in mea-
sured throughput comparisons by roughly 5 to 10% on a global scale.
Measurement Lab tests also outnumber Cloudflare by a factor of 10,
making Measurement Lab the vastly more popular testing platform.
Furthermore, we examine the impact of a new server location on
the speed test throughput results.
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1 Introduction

The throughput of a broadband connection, colloquially known
as “internet speed”, is a frequently used metric when comparing
internet connectivity. Internet service providers (ISPs) use this
metric to advertise services, customers select contracts based on
it, and policy makers assess regional network performance with it
[7, 21]. Billions of dollars in public broadband funding are allocated
based on speed test measurements. Furthermore, researchers use
speed test data as a common metric in measurement papers [1, 5, 26].
Consequently, internet speed has become an important value for
consumers, governments, and researchers.
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However, measuring internet speed is non-trivial as illustrated
by various approaches and measurement providers available. Typi-
cally, a user performs a speed test by connecting to a measurement
server and transferring data as fast as the network allows. Although
these tests are simple to execute, different measurement tools may
yield different results due to varying measurement algorithms, in-
frastructure, and routing policies [16]. Thus, one needs to be careful
when drawing conclusions from these datasets.

We compare one year of throughput results from two prominent
speed test providers, Measurement Lab (M-Lab) and Cloudflare,
to raise awareness about dataset differences and provide usage
guidance.

Our analysis compares topological and geographical coverage
(Section 5), demonstrates data sanitization needs (Section 5.4), doc-
uments country-wise differences (Section 6.2), analyzes overall
differences (Section 6.3), and studies server deployment impact
(Section 6.4). This study shows that not only do these data sets
highly differ in the number of results and networks covered, but
also in the absolute throughput reported for the same networks.

2 Background

Internet speed is an important metric for both ISPs and users. ISPs
advertise theoretical maximum throughput which may be difficult
to achieve in practice. Users rely on speed tests to measure actual in-
ternet speed. Speed tests measure the time to download and upload
data to a remote server. Results depend on several factors: theo-
retical throughput limits, network conditions (congestion, packet
loss), measurement algorithms, number of connections, and server
location.

Three prominent speed test providers are M-Lab, Cloudflare,
and Ookla. M-Lab and Cloudflare give open access to their data
(discussed in Section 4), Ookla only does so upon request through
their “Ookla for good” program [24]. Unfortunately, we were not
able to get access to Ookla data, which is why we focus on M-Lab
and Cloudflare in this paper. Brief descriptions of the M-Lab and
Cloudflare speed tests are provided below.

2.1 M-Lab

M-Lab [13] is a research institution primarily sponsored by Google
and has conducted speed tests since 2009. Their test is available via
a dedicated client application, a website, or by searching for “speed
test” on Google, which integrated the test into the search result
page.

M-Lab’s speed test data is split into three sections: web100, ndt5
and ndt7. web100 is deprecated since 2019 and its data has not been
used in this paper. We include both NDT5 and NDT?7 tests and do
not make a distinction between them, as NDT7 is a replacement
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protocol, intended to supersede NDT5, not a competitor, and has
since been adapted by the majority of tests [17]. If technically
feasible, all future tests will be performed via NDT7.

NDTS5 is an earlier version of the Network Diagnostic Tool using a
custom TCP-based protocol and requiring Java applets or dedicated
clients, causing accessibility issues due to Java applet deprecation
and firewall traversal problems.

NDT?7 is the updated version designed to address NDT5’s limi-
tations. It utilizes WebSockets over TLS enabling secure browser-
based communication. NDT7 supports advanced TCP features for
more accurate network performance assessment and improves
browser compatibility and firewall traversal.

Both NDT5 and NDT7 perform their throughput test using a
single TCP connection.

2.2 Cloudflare

Cloudflare is a CDN company providing various services. Their
speed test reports throughput, latency, and jitter [6]. The test is
available via website and unofficial client applications [11]. Cloud-
flare’s speed test operates over HTTPS, employing HTTP/2 and
HTTP/3 (QUIC) protocols. It measures download and upload speeds
using multiple concurrent connections and evaluates latency and
jitter by measuring response times.

2.3 Methodological Differences

The systematic differences observed stem from fundamental archi-
tectural differences between platforms:

Connection Architecture: M-Lab NDT uses a single TCP con-
nection measuring "bulk transport capacity" [14], while Cloudflare
uses multiple concurrent HTTP/2 and HTTP/3 connections [6],
better reflecting modern web browsing behavior.

Infrastructure: M-Lab uses research-oriented servers at IXPs
prioritizing measurement neutrality, while Cloudflare leverages
its global CDN network optimized for content delivery and low
latency.

Performance Impact: The 5-10% systematic difference we see
in Section 6.3 reflects trade-offs between methodologies - M-Lab’s
single-stream approach provides conservative estimates while Cloud-
flare’s multi-connection approach achieves higher aggregate through-
put on high-latency links.

2.4 Ethics

This paper uses publicly available data, anonymized and consol-
idated by Measurement Lab [18] and Cloudflare [6]. This data is
available for anyone, only requiring a mailing list registration. No
additional personal data is used. Therefore, this paper does not raise
any ethical concerns.

3 Related Work

Various studies focus on speed test services and their impact. Mor-
ton [19] examines factors affecting measurement results, identifying
key variables that influence throughput measurements across differ-
ent testing scenarios. Feamster et al. [10] discuss current challenges
and recommendations. MacMillan et al. [16] compare Ookla and
M-Lab speeds using household probes, revealing similar findings
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to ours: statistically significant but low differences (5-10%, cf. Sec-
tion 6.3). Bajpai et al. [2] compare platforms with global probes
and standardization efforts. Deng [9] analyzes M-Lab performance
characteristics, while Bauer et al. [3] explain speed test structure
and results.

4 Data Sources

We use publicly available speed test results from M-Lab [18] and
Cloudflare [6], both hosted at the same BigQuery instance [12] due
to their recent collaboration [22]. The BigQuery dataset provides
structured access to millions of speed test results, enabling large-
scale analysis across global networks. We focus on throughput data,
as Cloudflare’s AIM scores [25] cannot be calculated for M-Lab
data.

We use weekly aggregations of mean download and upload
throughput values, grouped by city and autonomous system num-
ber (ASN). Each record represents the average performance of all
tests from a specific city-ASN combination during a given week.
M-Lab uses Maxmind for geolocating clients [23]. Cloudflare re-
ports server locations using airport codes (IATA), but their client
geolocation method is unknown. Geographic precision varies be-
tween providers, potentially introducing systematic biases. We use
one entire year (2023) of data from both sources, obtained from the
M-Lab BigQuery instance.

5 OQuantitative Comparisons

Before analyzing throughput values, we compare the topological
and geographical coverage of both data sets.

5.1 Network coverage

Table 1: Network coverage comparison. Cell values indicate the
number of overlapping ASNs of two datasets, whereas percentages
(rounded) refer to the overlap with the set of total unique ASNs.

M-Lab CF BGP|  APNIC
M-Lab 40,058 (47%) | 13,406 (16%) | 39,046 (46%) | 23,248 (27%)
Cloudflare | 13,406 (16%) | 14,371 (17%) | 14,151 (17%) | 10,616 (12%)
BGP 39,046 (46%) | 14,151 (17%) | 84,128 (99%) | 25,054 (29%)
APNIC [ 23,248 (27%) | 10,616 (12%) | 25,054 (29%) | 25,242 (30%)
[AllFour | 10,310
| Total | 85,208 |

To understand the topological coverage of both datasets, we
extract the ASes from where tests were launched and compare M-
Lab and Cloudflare with two reference sets: (1) ASes originating
IP prefixes on BGP and (2) ASes present in the APNIC population
estimate. Both reference sets are based on a snapshot at the end of
2023. The BGP reference set is obtained using data collected by all
RIS and Routeviews route collectors, representing the “reachable”
Internet, whereas the APNIC set focuses on ASes with active users.

Table 1 shows the overlap between the different sets. The percent-
age value behind each entry refers to the overlap with the union of
all sets, i.e., a total of 85.2k unique ASNs. We found that the set of
originating ASes covers 98.7% of this superset, meaning that over
1% of ASes tested in 2023 have since stopped announcing prefixes
on BGP.

For M-Lab we observe tests from 40k ASes, which represent a bit
less than half (47%) of all ASes. Furthermore, M-Lab tests cover 23.2k
(92%) of the APNIC set, resulting in excellent coverage of populated
ASes. The Cloudflare dataset is significantly smaller with only 14.3k
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ASes, even though 10.6k (74%) have inferred active users.M-Lab
covers 2.8 times more ASes than Cloudflare, and comparing the
coverage of the two speed test datasets we find that M-Lab covers
93% of the ASes appearing in the Cloudflare dataset.

Key takeaways: Even combined both datasets fail to cover
the entire Internet, but show good coverage of ASes with ac-
tive users. Furthermore, M-Lab is preferable in terms of raw
network coverage.

5.2 City coverage

As we will discuss in Section 6.1, we compare the datasets based on
their common factor: throughput values per city-ASN pair. In total,
we observe almost 130k unique cities over both datasets. When
paired with the 41k ASNs we observe a total of 648.6k unique
city-ASN pairs, highlighting that most networks are spread across
multiple cities, and that there can be numerous networks per city.

There is two key observations for the city-ASN pairs: (1) we find
that M-Lab has a consistently higher coverage than Cloudflare, by
two orders of magnitude, and (2) we see that both data sets contain
new city-ASN pairs every week, which makes selection of a suitable
timeframe for analysis critical.

To illustrate the number of city-ASN pairs contained in the data,
we show the results for the first and last three weeks of our datasets
in Table 2. We observe that the number of pairs stays stable over
time and also that M-Lab has a significantly larger city coverage
than Cloudflare. However, there are still some pairs unique to Cloud-
flare, showing that Cloudflare is nonetheless providing additional
data.

Table 2: Weekly city-ASN pair counts for the first and last three
weeks of 2023.

Week M-Lab Only CF Only Both| Total
2023-01-01 | 147,358 (96.32%) | 670 (0.44%) | 4,964 (3.24%) | 152,992
2023-01-08 | 158,370 (95.89%) | 966 (0.58%) | 5,829 (3.53%) | 165,165
2023-01-15 | 154,675 (95.82%, 961 (0.60%) | 5,782 (3.58%) | 161,418
2023-12-17 | 146,631 (93.72%) | 1,443 (0.92%) | 8,385 (5.36%) | 156,459
(
(

2023-12-24 | 141,677 (94.27%) | 1,196 (0.80%) | 7,415 (4.93%) | 150,288
2023-12-31 | 148,796 (94.09%) | 1,344 (0.85%) | 8,009 (5.06%) | 158,149

Now that we established how many city-ASN pairs we see each
week, we check if there is an overlap between weeks.

If we observe the same pairs every week, a single week of data
would suffice for a comparative analysis.

First, we identify the time frame required to cover all city-ASN
pairs seen during the year 2023 in each data set. Figure 1a shows
the evolution of coverage if we start at the beginning of the year
and add pairs every week. The “Combined” line, which reflects the
combination of both data sets, follows the M-Lab line as the number
of new pairs introduced by Cloudflare is low. Another observation
is that there is a steady increase and we only see full coverage at
the end of the year, i.e., during each week a consistent amount of
new city-ASN pairs is uncovered. Therefore, a longer time frame
always includes more city-ASN pairs.

We now measure the stability of the weekly pairs by comparing
the overlap of pairs for adjacent weeks. While we saw above that
both data sets introduce new pairs each week, Figure 1b shows that
the weekly sets for M-Lab are more stable than Cloudflare. Between
75% and 85% of pairs overlap during adjacent weeks, whereas for
Cloudflare the overlap is significantly lower with 49% to 62%. This
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(a) The number of unique city-ASN pairs seen within the data is increasing
steadily throughout the year 2023.
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(b) Considering bi-weekly trends, the same city-ASN pairs are found within
the M-Lab dataset at a much higher rate.

Figure 1: City-ASN Pair Trends

indicates that more users consistently run tests with M-Lab, making
it better suited for a longitudinal study.

Key takeaways: For both data sets, a longer timeframe yields
more coverage. Cloudflare data is less stable, indicating that
the start and length of the time frame should be chosen with
care.

5.3 IP version deployment differences

Metric M-Lab | Cloudflare
IPv4 Tests 87,879,626 369,797
IPv6 Tests 28,017,070 112,826
IPv4 City-ASN Combos 345,140 38,459
IPv6 City-ASN Combos 73,765 13,519
Shared City-ASN Combos 42,958 6,367
V4-Only City-ASN Combos 302,182 32,092
V6-Only City-ASN Combos 30,807 7,152

Table 3: IP version comparison of NDT and Cloudflare test data,
January 2023.

Using January 2023 data from both platforms (Table 3), IPv4
remains the dominant IP version in terms of test volume and de-
ployment footprint:

o Test volumes: IPv4 tests account for roughly 75% of all mea-
surements on each platform (M-Lab: 87.9 million IPv4 vs. 28.0
million IPv6; Cloudflare: 370 thousand IPv4 vs. 113 thousand
IPv6).
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o Coverage breadth: IPv6 city—~ASN combinations represent only
about 21%-24% of the IPv4 tally (M-Lab: 73.8 thousand vs. 345.1
thousand; Cloudflare: 13.5 thousand vs. 38.5 thousand).

e Dual-stack reach: Fully dual-stack (shared) city—ASN pairs
make up a small fraction of the total—just 12% of IPv4 city—ASN
combos in M-Lab (42.9 thousand of 345.1 thousand) and 17% in
Cloudflare (6.4 thousand of 38.5 thousand).

This gap emphasizes that although IPv6 deployment continues
to grow, IPv4 still commands both the majority of test traffic and
the widest geographic/ASN footprint. We observe an early perfor-
mance edge for IPv6 over IPv4, but detailed throughput analyses
are provided later in this report (see Section 6.6).

Key takeaways: IPv4 tests outnumber IPv6 by roughly 3x
on both M-Lab and Cloudflare; IPv6 coverage—measured by
unique city—-ASN pairs and dual-stack presence—remains a
minority share of IPv4.

5.4 Data sanitization

Before comparing throughput values from the two data sets, we
need to sanitize these values. As mentioned before, we aggregate
speed test results per city-ASN pair over a week and use the aver-
age throughput values for comparison. However, some results are
incomplete, usually missing the upload part of the test. In addition,
many city-ASN pairs produce only a single result during the week.
To draw meaningful conclusions we only include a city-ASN pair if
there were at least three results during the week.

Table 4: Differences in data after cleaning and filtering.

Month Initial Results | Cleaned (Rem. %) | Filtered (Rem. %)
2023-01 M 1,253,524 | 1,112,830 (88.78%) 797,901 (63.65%)
C 90,624 81,660 (90.11%) | 33,206 (36.64%)

2023-02 M 1,016,634 904,407 (88.96%) 646,148 (63.56%)
C 80,118 74,894 (93.48%) | 30,843 (38.50%)

2023-03 M 1,009,275 898,301 (89.00%) 634,296 (62.85%)
80,299 74,749 (93.09%) | 31,119 (38.75%)

C
M = M-Lab, C = Cloudflare

This threshold was chosen as a tradeoff between including as
much data as possible and excluding data points that are not rep-
resentative due to a small number of samples. Figure 2 shows the
distribution of weekly occurrences per city-ASN pair for January
2023. There is an unstable tail of pairs with less than three results,
which we cut off while retaining most of the datasets.

We summarize the impact of these steps in Table 4, exemplified
with three months of data. The remaining months are similar, but
not shown for brevity. As seen before, M-Lab has more results
than Cloudflare by a factor of around 10. Excluding incomplete test
results removes, on average, 11% of results from M-Lab and 6.5%
from Cloudflare (“Cleaned” column). Finally, after filtering results
with too few tests (under 3 as explained above) we are left with 62%
of results for M-Lab and only 38% for Cloudflare. This sanitization
increased the size gap between the data sets to a factor of 15, but is
deemed necessary for a reasonable comparison.

Key takeaways: Both data sets need to be sanitized before
analyzing them. M-Lab contains a larger fraction of incom-
plete results. Cloudflare results are less frequent and should
be filtered for a relevant comparison. Due to the data set size,
choosing the proper aggregation method is an important
consideration.
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Figure 2: The distribution of average weekly occurrences per city-
ASN pair for January 2023.

6 Throughput Comparison
6.1 Matching data points

Due to differences in available data, matching them for direct com-
parison is not straightforward. M-Lab provides more technical infor-
mation than Cloudflare, so we use the largest common denominator:
throughput values (download and upload) reported by both data
sets.

To compare the data sets we group the results by a combination
of the ASN and city of the client, followed by an aggregation in
weekly intervals. Thus, we retain one result per city-ASN pair per
week, representing the mean throughput of the tests run from
this pair during the week. A more fine-grained grouping, e.g., by
IP subnet or similar, would have been preferable but due to data
limitations owing to privacy concerns by the two services, this
was not possible. Again, as seen in other sections of this paper, the
limiting factor is the Cloudflare data set, since M-Lab provides more
specific data.

6.2 Outliers

Our first analysis looks at measurement outliers. We define the top
outliers as the countries with the largest differences between mean
upload and download speeds of the two data sets. We calculate the
upload and download differences separately, and plot them on a
scatter plot (not shown, but for an exemplary view of this type of
scatter plot see Figure 4a), then measuring the absolute value of the
distances from the origin. This way, we receive a comparable value
for the differences between mean upload and download speeds
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across all countries, and consider the ten countries with the largest
differences as our top outliers, shown in Figure 3. By utilizing this
method, we account for the difference in amount of tests per country
by using mean values, aggregated on a yearly basis. Furthermore,
this method uses cleaned data and we do not consider countries
with less than 10 tests over the entire data period to be eligible.
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Figure 3: This bar plot for 2023 showcases the countries with the
largest outlier score, which counts the number of total outliers and
divides by unique ASNs in that country to account for an overrepre-
sentation.
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Figure 4: Differences between upload and download throughput
based on weekly data aggregation. Each point represents a city-ASN
pair. Positive values mean that M-Lab throughput is higher and
negative values mean that Cloudflare throughput is higher.
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Using the method described above, we see that the top outliers for
2023 are Switzerland, Denmark, and Armenia. Looking at detailed
results for these countries, we found that the outliers are caused by
different factors. For Switzerland and Denmark (CH and DK), overall
we observe higher download and upload throughput for M-Lab
including a few city-ASN pairs with abnormally high throughput.
For example in Figure 4a, we observe abnormally high throughput
(up to 2 Gbps higher than Cloudflare) from Microsoft (AS8075) and
Init7 (AS13030) around Zurich where the M-Lab server is located
(hosted by Google).

For Armenia, however, Cloudflare is consistently faster than M-
Lab across all city-ASN pairs (see Figure 4b). The server locations
of both providers reveal that M-Lab has no server in Armenia and
any of its surrounding countries, whereas Cloudflare is present in
Armenia and almost all surrounding countries (Iran being the only
exception).

Key takeaways: Using a refined calculation to account for
differences in test quantity, we discover a number of coun-
tries to be outliers on a global comparison: Switzerland, Den-
mark and Armenia. This is caused largely by significant
presence (or lack thereof) of server infrastructure in these
countries by one of the testing providers.

6.3 Global

On the global scale, we see that the M-Lab throughput is usually
higher than Cloudflare’s throughput, but only by a small margin.
Figure 5a depicts the throughput difference for all city-ASN pairs
in 2023, the median value (y = 0.5) corresponds roughly to 5 Mbps
speed difference for downloads and 2 Mbps difference for uploads.
This 5-10% systematic difference represents a consistent bias across
measurement platforms rather than random variation. In addition,
the CDF reveals that uploads have a smaller variance, meaning that
reported upload throughputs are more consistent. We posit that
this is likely due to concurrent downloads on the server or client
side.

Figure5b shows what we see in Figure 5a, but in a more detailed
manner. The clear trend of the scatter plot towards the top right
quadrant displays M-Lab outperforming Cloudflare in many of our
observed city-ASN pairs. However, despite some outliers showing a
drastic speed difference of up to 3000 Mbps, we note that this is an
aggregation of differences between the mean upload and download
differences over an entire year. If a city-ASN pair only runs both
tests once, performing well on one but not the other, they will show
up as an outlier in this plot. This plot is based on the cleaned, but
unfiltered data set, therefore not accounting for minimum number
of tests run.

Key takeaways: M-Lab results consistently showcase a
higher download throughput of roughly 5 Mbps and upload
throughput of roughly 2 Mbps.

6.4 Servers

Another angle we consider is the impact of the server used to per-
form the speed test. In the context of this paper, when referring to
server we are technically speaking about a server location, referred
to by city or airport code in the data set. Both Cloudflare and M-Lab
attempt to use the server geographically closest to the user [4, 8],
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Figure 5: Comparison of global data for 2023.
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Figure 6: The number of speed test servers used per week.

M-Lab allowing for custom server selection, which Cloudflare does
not [20].

However, as Figure 6 shows, due to its CDN nature, Cloudflare op-
erates significantly more servers than M-Lab, likely deploying at ex-
isting locations or reusing infrastructure. Cloudflare operates over
300 server locations globally throughout the year, approximately 4
times more than M-Lab’s deployment. M-Lab uses dedicated servers
and relies on third parties for deployment [15]. This fundamental
difference affects both geographic coverage and performance char-
acteristics. M-Lab server count remains mostly constant around 75
throughout the year. They add 5 server locations during the year,
likely new deployments given their 3-month appearance delay. For
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Cloudflare, the nature of new servers is less clear due to low test
numbers and many servers.

To investigate the impact of adding a new server on regional
results, we examine M-Lab data.
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Figure 7: M-Lab download and upload speeds for City-ASN pairs
using the Doha server.

We selected one of the additions to M-Lab, a new server located in
Doha, Qatar, showing up in the data for the first time on 08.10.2023.
We then search for city-ASN pairs that use this Doha server after its
appearance, and look at what servers they were using before. This
results in Figure 7a, showcasing not a sudden jump due to the new
location, but an upwards trend in tested speed. Furthermore, we
also inspected the adoption rate of the newly launched server. We
see some locations, such as Dubai, adopt the new server exclusively,
due to geographical proximity. Other locations continue to use the
servers they used previously, but also run tests via the new Doha
server. Under 5% of city-ASN pairs proceed to use the new server
location exclusively, while a much larger percentage runs tests from
other locations as well as the new option.

Key takeaways: The addition of a new test location in a re-
gion that previously did not have a geographically close test-
ing facility showcases a consistent upwards trend of tested
speeds. Clients usually adopt the newly added server loca-
tion in addition to the previously used one, with only 5%
of geographically very closely located clients using the new
location exclusively.

6.5 Latency & loss rate

Figure 8 shows the CDF of the minimum latency of both Cloudflare
and M-Lab results across the entirety of 2023. While Cloudflare
gives access to an array of latency values, M-Lab only provides
the minimum latency value. Therefore, we only compare on that
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basis. As expected, due to the higher number of servers, Cloudflare
latency is slightly lower than M-Lab’s across the board.

We do not compare loss rate between test providers, as M-Lab
uses TCP connection lifetime loss rate and Cloudflare uses a sepa-
rate UDP based loss rate test.

o CDF of Latencies - 2023 Annual Data

—— NDT Latency (n=8,280,567) /
Cloudflare Latency (n=472,241)
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Figure 8: CDF comparison of latency values in 2023.

Key takeaways: Cloudflare latency is slightly lower than M-
Lab’s due to their higher number of servers. M-Lab only gives
access to minimum latency, while Cloudflare gives an array
of values, comparisons therefore have to be done on the basis
of the common value, in this case minimum latency. Loss
rate reported by M-Lab and Cloudflare are not comparable.

6.6 IP version throughput differences

Additionally, we also examined throughput differences per IP ver-
sion. Previous results shown in this paper make no distinction be-
tween IPv4 or IPv6 speed tests. Due to the large amount of BigQuery
data consumed, this comparison was only done for the month of
January 2023. Figure 9 shows both a scatter plot and CDF plot of this
data, aggregated on a weekly basis, without applying the previously
mentioned minimum of 3 tests per week, split by IP version. Table 3
from earlier in this paper shows the exact number of city-ASN pairs
present for each version. Although the throughput values reported
by M-Lab outperform those reported by Cloudflare in both tests
(similarly to Figure 5a) the difference is more pronounced in IPv6
tests especially for download speeds. In addition, when considering
the median global performance difference, IPv6 performs compara-
bly in upload speed, but a much more pronounced difference can
be seen in download speed.

Key takeaways: Speed tests done using IPv6 have a signifi-
cantly increased throughput performance when compared to
tests performed using IPv4, when considering the global scale.
This difference is especially notable in download throughput
and less pronounced in upload performance.

7 Guidance for Researchers

Based on our analysis, we provide practical guidance for speedtest
data usage:
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Figure 9: January 2023 CDF and scatter plot, split by IP versions

Use M-Lab for: Long-term trends (since 2009), single-stream
TCP analysis, large samples (10:1 ratio), developing regions, consis-
tent methodology.

Use Cloudflare for: Modern web performance, CDN-like in-
frastructure, edge measurements, IPv6 studies.

Use both for: Methodology validation, bias studies, comprehen-
sive analysis.

Key considerations: Account for 10:1 sample size difference,
expect 5-10% systematic bias, apply robust filtering, use longer
aggregation periods.

8 Conclusion

We examined throughput measurement differences between M-
Lab and Cloudflare in 2023. We found a statistically significant
difference in throughput measurements between the platforms,
within the 5-10% range for the global average (Section 6.3). This
systematic bias reflects fundamental methodological differences
rather than random measurement errors. We also found that there
are countries where this difference is more pronounced, such as
Switzerland and Armenia (Section 6.2), primarily due to asymmet-
ric server deployment strategies. Additionally, we discovered that
there is a large difference in quantity of measurements recorded
between the two platforms, and that before working on this data,
an interested party needs to exercise caution to preprocess it to
eliminate malformed and incomplete measurements (Section 5.4).
Furthermore, we discovered that there is an observable difference
in speed test performance between tests done using IPv4 and IPvé,
with IPv6 outperforming IPv4 especially in download throughput.
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We also examined what impact the addition of a new testing server
location has on speed test results, finding its addition to have a
consistent upwards impact on tested speeds for tests done using
the new location.
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