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Abstract

Thi s docunent outlines some issues to consider when studying data
relating to the Internet standards devel opnent ecosystem It

i dentifies observabl e conmponents of standards devel opnment processes,
proposes a taxonony of possible nmeasurenments, and highlights

met hodol ogi cal, interpretive, and ethical considerations. It is
intended to support a range of uses, including nmonitoring standards
devel opnment organi sations (SDOs), evaluating the evol ution of
techni cal work, understandi ng technol ogy depl oynent, and informng
communi ty, |eadership, and governance di scussions.

Thi s docunent is submtted for consideration by the Research and
Anal ysi s of Standard-Setting Processes Research G oup (RASPRG in the
IRTF. It is not an | ETF product and is not a standard.

About This Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at

https://csperkins. github.io/draft-anal ysi ng- sdo-dat a/ draft - perKki ns-
anal ysi ng-sdo-data. htm . Status information for this docunent may be
found at https://datatracker.ietf.org/doc/draft-perkins-anal ysi ng-
sdo-data/ .

Di scussion of this docunent takes place on the RASPRG Research G oup
mailing list (mailto:rasprg@rtf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/rasprg/. Subscribe at
https://ww. ietf.org/mailman/listinfo/rasprg/.

Source for this draft and an issue tracker can be found at
https://github. com csperkins/draft-anal ysi ng- sdo- dat a.
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1. Introduction

I nternet technol ogi es are devel oped and standardi sed by a range of

st andards devel opnent organi sati ons (SDGs), including the | ETF, WBC,
| EEE, 3GPP, ITU- T, and others. The standards that these

organi sati ons produce underpin the interoperability and architectura
evolution of the Internet and the Web.

Under st andi ng how st andards are devel oped, including who participates
in the standards process, what collaborations occur during the

devel opment of standards, how the process is organi sed and governed,
and the technical outputs, can support analysis of standards
ecosystens. Such analysis can assist with nonitoring standards

devel opnment organi sations, evaluating the evolution of technica

wor k, under st andi ng technol ogy depl oynent, and ultimately be used to
i nform communi ty | eadershi p and governance di scussi ons.

Thi s docunent outlines considerations for studying data fromthe
I nternet standards devel opnent ecosystem |t ains to:

* identify observable components of the Internet standards
devel opment ecosystem

* describe considerations for neasuring and anal ysing the standards
devel opnent process;

* provide a taxonony of possible neasurenents and anal ytica
appr oaches;

* highlight nmethodol ogical, interpretive, and ethica
consi der ati ons;

* illustrate the application of these methods to the | ETF, given the
availability of rich data about the | ETF participants, docunents,
processes, and conmuni cati on channel s;

* discuss the relevance and linits of applying these nmethods to
other SDOs and the extent to which differences in governance,
transparency, and data availability affect such analysis; and

* encourage reproduci bl e research practises and transparent
anal ysi s.
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Thi s docunent does not prescribe specific nmetrics, define evaluation
criteria, or reconmmend approaches to conparative rankings of
st andards bodi es, groups, or participants.

*TODO*: Cite prior work. This docunent currently does a very poor
job of citing prior work. This omission will be renmedied in future
versions. Wile it is not intended that this docunment formnms the
basis for a conprehensive literature survey, if you know of rel evant
prior work that should be cited pl ease contact the authors.

2. Standards Devel opnent as a Soci o- Techni cal System

I nternet standards devel opnent can be understood as a socio-technica
systemin which technical artefacts, human participants,

organi sational interests, and governance processes interact over
time. Standards do not energe solely fromtechnical design choices,
nor solely frominstitutional processes; rather, they arise through
structured col | aboration anong i ndividuals and organi sations
operating within formal and informal rules.

Techni cal outputs energe froma socio-technical process in which
engi neering choices interact with expertise, incentives,

organi sational structures, review processes, historical precedent,
depl oynent constraints, and the cultural nornms and practices of the
standards conmmunity. At the same tinme, the organisational and
cultural context is not fixed: governance structures, working
practices, and community norns evol ve together over tine and these
changes in turn shape future participation and technical decision-
maki ng.

For anal ytical purposes, standards devel opnent ecosystens can be
vi ewed as conprising several interacting components:

* *Participants:* Participants are the individuals who contribute to
st andards devel opnent. They may include engi neers, researchers,
operators, inplenmenters, academ cs, independent contributors,
civil society representatives, policy specialists, and others with
rel evant expertise or interests. Participation criteria differ
across SDGCs. Sone use open participation, while others structure
participation through organi sational - or state-based nenbership,
sonetines with additional exceptions or parallel open mechanisns.

Participation nodels affect standards devel opment by shapi ng both
who is able to contribute, and how they are permitted to
contribute. Open participation can broaden the pool of
contributors and nake it easier for individuals to join wthout
prior institutional affiliation, which may increase diversity of
experience and viewpoints. At the same tine, openness does not
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elimnate all the barriers to participation. Effective
participation may still depend on having sufficient tine, funding,
enpl oyer support, travel resources, and famliarity with the
processes, tools, and norns of the community. Menbership-based
nodel s nmay provide clearer institutional commtnent and
resourcing, but they can also linit participation to those acting
t hrough recogni sed organi sations or nenbership categories.

* *(Organisations:* Participants are often affiliated with
organi sati ons such as conpani es, academ c institutions,
governnents, consultancies, or civil society groups. These
organi sations may provide forms of support including funding,
staff time, technical expertise, or inplementation experience.

The rel ati onshi p between partici pants and organi sations is not
equal ly visible across SDCs. In sone nodels, participation is

i ndi vidual, and so any recorded affiliation may be inconplete, and
reflect a specific contribution rather than the sustai ned view of
the participant. |In other nodels, where individuals participate
on behalf of a clearly indicated affiliation, the institutiona
link is clearer.

Even where affiliations are recorded, they may not fully describe
the organi sational context. A conpany may be a subsidiary of
anot her conpany (or in the process of becom ng so), and
consultants or contractors may work for clients whose interests
are not directly visible in participation records.

* *Technical Goups:* SDCs typically organise work through technica
groups such as working groups, research groups, study group,
committees, or sinilar bodies. These groups define scope,
coordi nate di scussion, and devel op technical outputs. They are
not always organised as a single flat |ayer, with hierarchical and
other structures in use.

The nunber, nanes, and functions of these structures differ across
organi sations. |In sonme cases, they reflect adnministrative
oversight or broad technical areas; in others, they distinguish
between different forms of technical devel opnent.

* *Artefacts:* Standards processes generate artefacts such as
drafts, specifications, recomendations, reports, agendas,
m nutes, presentations, issue trackers, and final published
standards. These artefacts provide an observable record of
techni cal devel opment. Revision histories, references, and
rel ati onshi ps between docunments nmay hel p reveal aspects such as
participation dynanmcs, design iteration, and the evolution of the
under | yi ng technol ogi es subject to standardi sation.
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Different SDOs vary in how openly they make such information
avail able and in how easily it can be accessed and reused.
artefact availability can support the work of participants,
researchers, and other observers, but collecting, naintaining,
publ i shing, and organising this information al so i nposes costs on
SDCs.

* *Collaboration Infrastructure:* Standards devel opment requires
communi cati on anmong participants to propose work, discuss
techni cal issues, review contributions, coordinate activity,
resol ve di sagreenents, and build support for possible outcones.
SDCs therefore rely on systens such as mailing lists, code
repositories, and neetings to facilitate this debate.

The m x of communi cation, coll aboration, and coordi nati on
mechani sns differs across SDCs, often to support the other
attri butes descri bed.

* *Covernance Structures:* Standards bodi es have fornmal governance
structures, with charters specifying the scope of different
activities, defined | eadership roles, review and approval stages,
appeal s processes, voting rules, consensus procedures, and so on
These structures define how work is initiated, scoped, reviewed,
approved, and contest ed.

At the same tinme, influence is also exercised through reputation,
recogni sed expertise, comunity norns, procedural famliarity, and
control over agendas, drafting, or review capacity. Governance
structures therefore shape how deci sions are made, how priorities
are established, how disagreenents are managed, and, ultimately,
how i nfluence is distributed within standards devel opnent.

* *Standards | npl enentati on and Depl oynent:* | nplementation usually
occurs outside the formal standards process, and may be vol untary
by interested parties or nmandated by policy in certain
jurisdictions.

In many cases, publication of a standard does not by itself
require inplementation. Adoption may therefore vary w dely: some
standards are wi dely deployed, while others see limted or no

i npl ementation. Adoption may al so be shaped by factors outside
the standards process, including regulation, procurenment, cost,
and conpatibility with existing systens.

Data on inpl enentati on and operational use is often |imted.
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Measuring SDO activity is challenging. oservable nmetrics such as
publication counts, nessage vol ume, attendance figures, authorship,
or | eadership roles can provide useful evidence, but each captures
only part of the standards process. Analysis of artefacts and | ogs
fromthe collaboration infrastructure (e.g., analysis of mailing |ist
messages) can provide nore detail and nuance, at the expense of

addi tional conplexity, but even these do not provide a conplete view

There are several reasons for this. One is that critical aspects of
st andards devel opnent are hard to observe directly. Influence,
agenda setting, informal coordination, negotiation, and the practica
exerci se of power and authority may not be well represented by any
single metric, or group of netrics, and are extrenely challenging to
infer fromcollaboration infrastructure | ogs.

Anot her reason is that the available data is often linmted. Data
availability and quality vary across SDOs. Different parts of the
process are not equally observable, and even within a single SDO sone
informati on may be inconplete, difficult to access, inconsistently
structured, or unavail abl e.

Conbining nultiple data sources introduces additional chall enges.
oservations fromdifferent parts of the process nay not share stable
identifiers, identifiers may change over tine, and the same entity
may appear in different forms across records. Voluntary

decl arations, non-standard terninol ogy, and organi sati onal changes
such as nmergers or acquisitions may further conplicate |inkage.

Metrics, artefacts, and other data sources may also differ in
accuracy, representativeness, and rel evance. Not all artefacts have
the sane significance, not all forns of participation have the sane
effect, and visible activity does not necessarily correspond to

i npl ement ati on, adoption, or w der inpact. Measures should therefore
be interpreted cautiously and, where possible, considered al ongside
conpl enentary indicators.

3. Analysing the | ETF

| ETF participation is open with no formal nenbership. 1ndividuals
can participate by joining mailing lists, contributing to

di scussions, submitting Internet-Drafts, and attendi ng neeti ngs.
Contributions ordinarily reflect the opinion of individua
participants, and not necessarily their affiliation; exceptions to
this normexist for specific aspects such as draft authorship and
intellectual property rights disclosures.
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The | ETF has a hierarchical group structure, with technical working
groups (that have working group chairs) organised into distinct areas
(that have area directors)

Refl ecting its open participation nodel, nuch of the | ETF s processes
are publicly observabl e through open records and dedi cated APIs.
Mailing lists are a central forumfor working group discussion,

al ongsi de neetings; sone groups al so use externally hosted
repositories, for exanmple on GtHub, to support drafting and issue

di scussi on.

3.1. Datatracker

The | ETF Datatracker (https://datatracker.ietf.org/) is the main
source of day-to-day and historical data about the operation of the
IETF. It can be accessed via the website or programmatically using a
REST APl and provides information about:

* Participants including names, enail addresses, pronouns,
bi ography, and photo, and external resources such as persona
websites, G tHub usernanes, and Orcid identifiers. The
Dat atracker maintains a record of the different nanmes and enmil
addresses used by individual s.

* Artefacts such as RFCs, Internet-drafts, agendas, blue sheets,
wor ki ng group charters, conflict reviews, shepherd wite-ups,
liaison statements, mnutes, and presentation slides, including:

- Metadata such as the title, name ("draft-ietf-..."), revision,
date, state, and where appropriate abstract, working group, RFC
nunber and publication stream status on the standards track,
area director, and document shepherd.

- Submissions (e.g., different revisions of internet-drafts) with
docunent nane, revision, date, title, abstract, authors, group,
and netadata about documents the subm ssion replaces.

- Authors with email address, affiliation, and country.

- Events such as state changes state, expiration, details of |ESG

processing, |ETF last call, directorate reviews, |ANA reviews,
etc., with the docunment nane, revision, date, and responsible
person.

- Relationships including normative and i nformative references,
and docurent repl aced, updated, or obsol eted.
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* Wbrking groups, research groups, area, directorates, and
| eader shi p bodi es such as the ESG |1RSG and | AB, including the
group nanme and acronym group state, relationshi ps between groups
(e.g., working groups are organised in areas), the mailing |ist,
charter text, mlestones, and who occupies key roles in the group

* | ESG processing, including ballot positions, the text of coments
and di scusses, and scheduling of the I ESG review.

* Directorate nmenbership and directorate reviews, including the
docunent, reviewer, outconme, data, and the review text.

* Meetings, including both plenary and interimnmeetings, with
venues, dates, and tines, details of what groups met in what tine
slots, and registration and attendance dat a.

* | PR disclosures including the docunent that the IPR relates to,
the person naking disclosure, details of the patent, and |icensing
terns.

The Dat atracker has been devel oped over tine, and this is reflected
in the data that is available, with nore recent data being
significantly nore conplete than earlier data. Datatracker profiles
are only required for a subset of |ETF activities (e.g., draft

submi ssion, neeting registration), and so a nunber of active

partici pants do not have a profile.

RFC Edi t or

The RFC Editor makes the RFC index available in machine readable form
at https://wwv. rfc-editor.org/rfc-index.xm . The RFC index includes
title, authors, publication date, status, abstract, publication
stream name of the precursor Internet-Draft, and the | ETF area and
wor ki ng group that developed the RFC, if appropriate. This
information is also available in the | ETF Datatracker

Informati on about RFC errata is available on the RFC Editor website
at https://ww.rfc-editor.org/errata. php. This data is also
avail abl e in machi ne readabl e form

Mai | ing List Archives

The | ETF mai ntains public mail archives at
https://mailarchive.ietf.org/ that are al so avail able in machine
readable formvia IMAP fromimap.ietf.org. The recent mail archives
are essentially conplete, but sone historical lists that were not
originally hosted on ietf.org are mssing. Spamenunils have |argely,
but not entirely, been renoved fromthe archive. As of March 2026,
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the IETF mail archive contains approximately 3 million nessages from
al most 1400 mailing lists, around 40GB of data, with sone nessages
dating back to the |ate 1980s.

The are significant data quality problens with ol der nessages in the
| ETF mail archive, due to problens with the original nessages rather
than the archive, that make themdifficult to process.

3.4. Session Recordings

The | ETF nakes video recordings of its plenary neetings avail able on
YouTube (https://wwv. youtube.confuser/ietf). Audio recordings of

| ETF sessions from | ETF 49 through to | ETF 106 are avail abl e at
https://get.ietf.org/archive/audio.

3.5. Chat Archives

The | ETF makes chat | ogs avail able. Jabber was used prior to 2021
with archives at https://get.ietf.org/archive/jabber/. Mre recently,
Zulip has been used accessible at zulip.ietf.org.

3.6. G tHub

Some | ETF wor ki ng groups, and some individuals, make extensive use of
G tHub for docunent devel opment and issue tracking. The |IETF does
not maintain a conplete list of GtHub repositories associated with
its work. The | ETF Datatracker contains |inks to some repositories
and user profiles.

Using the GtHub API, the following information is avail abl e:

* Information about G tHub users that contribute (e.g., usernane,
emai | address, and other biography information).

* Contributions and changes, by way of Gt conmmits, nade by those
users to docunents.

* Discussion that takes place through comments and issues.

4. Analysing O her SDGCs
Standards relevant to the Internet and the Wb are al so devel oped
within the WBC, 3GPP, ITU- T, and others. Each organisation has its
own governance nodel, participation structure, institutional culture,

and data availability. These differences affect both what can be
observed, and how observati ons shoul d be interpreted.
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4.1. Data Availability Across SDOs

SDGCs vary considerably in ternms of the data that they nmake publicly
avai | abl e about their activities, and in how easily that data can be
accessed and processed.

The WBC provides a REST APl at https://api.w3.o0rg, covering netadata
about documents, participants, affiliations, and groups, and

mai ntains a public mailing list archive. WBC groups make extensive
use of GtHub for docunent devel opnent and issue tracking. The WBC
operates under a nenbership nodel, in which participation is
primarily through affiliated organisations. This affects how data
about participants and their contributions should be interpreted,
particul arly when being conpared to data fromthe | ETF and ot her SDGs
wi th individual participation nodels.

The I TU-T and 3GPP both operate under nenbership-based nodel s where
access to docunents, neeting records, and contribution data is
typically restricted to nenber organisations. Sorme |ITU-T
Recommendati ons are made publicly available after publication, while
the 3GPP makes its specifications available at https://ww. 3gpp. org/
specifications. The working docunents, contributions, and neeting
records are generally not accessible to non-nenbers.

Differences in data availability mean that the nethods applicable to

the 1 ETF, where rich longitudinal data is publicly avail able, may not
be replicable across all SDOs. Any anal yses should account for these
availability differences.

4.2. Integrating Data Across SDCs

Efforts to understand the wi der standardi sation |andscape requires
combi ning data across nultiple SDOCs.

SDCs do not share conmmon identifiers for participants, organisations,
docunents, or other metadata. An individual that participates across
mul ti pl e SDOs may appear under different nanes, e-nmil addresses, or
usernanmes in the records of each SDO. Resolving these identifies
requires suitable entity resolution nechanisnms, and the risk of both
incorrect matches (where two unrelated entities are |inked together)
and nissed matches (where one entity has nultiple, separate records
in each SDO). The sane risks apply to affiliations: conpanies nmay be
recorded under different names, abbreviations, or subsidiary
identities across SDCs.

St andar ds devel oped wi thin one organisation nay reference, build

upon, or be coordinated with work at another SDO but these
rel ati onships are not captured in any shared record. Reconstructing
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these rel ationships requires either manual effort, or natura
| anguage processi ng of document content, introducing the risk of
errors.

SDCs operate on different tinescales and with different process
structures. Conparing activity across organi sations at a given point
intime may not reflect equival ent stages of devel opnent.

Finally, differences in governance and participation nodel s affect
whi ch conpari sons are neaningful. Data analyses, and the
interpretation of them nust consider that apparent differences
between SDOs may reflect structural factors (e.g., open vs.
menber shi p- based participation) rather than substantive differences
i n behavi our or outcones.

5. Data Processing

Significant processing effort is required to clean, nornalise, and
link data records before they can be processed.

The sane individual participant nmay appear across each of the data
sources with different identifiers, including nanes, e-nmail

addresses, usernanes. These identifiers may change over tine.

Entity resolution (using exact and heuristic matching) is feasible in
many i nstances, but requires careful validation to prevent the
introduction of errors into |ater analyses. Entity resolution across
organisations is simlarly challenging, where conpanies may be
subsi di ari es of another, mght nerge or be acquired, or, given the
unstructured nature of the dataset, appear under different nanes (to
illustrate the scope of the entity resolution problemnote that, as
of May 2026, there are 282 variants of the nane "Huawei" in the | ETF
Dat atracker). Information external to the Datatracker, and other
data sources, is often needed to process organi sational data.

Partici pants nay have nore than one affiliation, including across the
lifetime of a particular contribution (e.g., an Internet-Draft).
Affiliation data is only recorded for a subset of activities, and may
need to be inferred (e.g., from corporate domain nanes) in other
cases. As a result, affiliation data, where recorded, indicates the
participant’s affiliation at nonent in tine for a particular
contribution, nmaking it difficult to forma continuous history.

Docunent life cycles are non-linear, and documents mi ght pass through

mul ti ple working groups, by replaced or updated by |ater drafts, and
change aut horship over tine.
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Wor ki ng group | eadership is difficult to reconstruct: know ng who
chaired a working group during a particular period, or which area a
gi ven group belonged to at a given tine, requires the reconstruction
of a timeline fromhistorical event records held in the Datatracker
These records can be inconplete or inconsistently fornatted.

E-mai| nmetadata and nmessage content presents a nunber of chall enges.
A significant nunber of nessages contain mal forned or archai c header
fields that break wi dely used email processing libraries and need
correction. Ml clients performthe threading of messages in
different ways, with the separation between new and quoted text
becom ng unclear. Natural |anguage processing of nessage content
requires contextualisation, with informal conventions, technica
vocabul ary, and the use of acronyns (all of which may evol ve over
time) presenting challenges that are unique to the dataset.

As noted, the quality of the dataset degrades significantly for
hi storical records. Data that was not gathered by the Datatracker at

the tinme, or that has been subject to partial backfilling later, nust
be treated with caution, both in terns of data processing and | ater
anal yses.

6. Ethics and Data Protection

Data is nade available by the | ETF, and other Internet SDOs, subject
to their particular privacy and data protection policies and ternms of
use. For the IETF, these are described at https://ww.ietf.org/
privacy-statenment/; other SDCs will have their own policies.

The avail abl e data includes consi derabl e anounts of personal data
that is potentially sensitive and subject to |l egal restrictions on
processing and use in many jurisdictions (e.g., the GDPR in Europe).
Researchers nmust ensure that their use of such data conforms to any
applicable regulations. It is inportant to note that the regul ations
that apply to research use of such data nay differ fromthose that
apply to the I ETF, or other SDGCs, with regards to their use of the
data as part of the standards process.
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Researchers must ensure that their research, in particular research
that involves personal data fromthe | ETF or other SDOs, is conducted
ethically and with respect for persons, in careful consideration of
the risks and benefits of the work, taking care to ensure that those
who bear the risk also gain sone benefit, and with respect for the

|l aw and public interest. Researchers should consult with their

organi sation’s Institutional Review Board, Research Ethics Conmittee,
or simlar, prior to conducting research that night raise ethica
concerns, and are referred to the guidance in the Menl o Report

[ MENLQ, the Bel nont Report [BELMONT], and the ACM Policy on Research
I nvol vi ng Human Partici pants and Subjects [ACM for further

di scussi on of issues around ethical conduct of research

Researchers are rem nded that while data may be public, the
implications of that data are not always well-known. For exanpl e,
data that can be collected fromthe | ETF Datatracker nakes it

possi ble to derive nmeasures of the effectiveness of individuals in
certain roles that, if presented out of context, mnight be considered
sensitive. It is inappropriate to publish data about specific

i ndividual s without their explicit consent.

Finally, we note that researchers nust take care to avoid disruption
to the Internet standards process. |n part, this requires that they
consult with the operations staff in the | ETF LLC, or other SDGCs, to
ensure their data access does not cause operational difficulties
(e.g., overload of servers that mght disrupt an ongoi ng neeting).
More broadly, researchers should ensure that any results that m ght
be considered sensitive or disruptive are responsibly disclosed to
the affected parties prior to publication. The effective operation
of the Internet standards process directly affects critical globa
infrastructure, and researchers should be mindful of this when
presenting results.

7. Recommendati ons

Anal ysi s of standards devel opnent data is useful to support
transparency and provide insight into the health, structure, and
evol uti on of standards ecosystens, including patterns of
participation, collaboration, concentration, and the devel opment of
technologies. It can informdiscussions within SDCs and provide

i ndi cators of how technical work progresses over tine. It can also
i nform broader |nternet governance questions, such as how deci si on-
making is structured, how participation is distributed, and the
extent of centralisation in these processes [RFC9518], and can be
useful to external stakeholders, including regulators, policy nmakers,
and civil society, seeking to understand how standards are devel oped
and gover ned.
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Anal ysi s of standards devel opnent is constrai ned by what can be

observed. Inportant aspects of the process such as informal
di scussion, trust, institutional menory, cultural norns, and the
exercise of influence may be only partially visible. 1In addition,

the available data is often inconplete, inconsistently structured,
and shaped by changes in tools and processes over tinme, with
hi storical records in particular being sparse or unreliable.

As a result, anal yses based on these data provide only a partial view
of the process. Quantitative netrics such as nessage vol une,

aut horshi p, participation counts, or |eadership roles can be useful

i ndi cators, but do not directly capture influence, authority, or

i mpact. They should therefore be interpreted with care and in
context, rather than in isolation.

Where data is derived or reconstructed (e.g., via entity resol ution,
affiliation inference, or autonated extraction) it is inmportant to
retain a clear link to the original sources. The provenance of such
transformati ons shoul d be docunmented, and derived data shoul d be

di stinguishable fromprimary records. This allows results to be
checked and, where necessary, corrected.

SDCs can support anal ysis of their processes by ensuring that the
data they produce remmins consistent, well-structured, and accessible
over time. This includes maintaining clear, timestanped
docunent ati on of artefacts and processes, recording changes and their
i nplications, and using consistent data formats and identifiers.
Providing structured access to data, for exanple through stable and
wel | -docunmented APlI's can be especially helpful. Wen introducing
changes to tools, processes, or working practises, it is inportant to
consi der how these affect what is recorded and how it can be

anal ysed. \Where changes introduce discontinuities these should be
clearly docunented, including their scope and inplications, so that
their inmpact on the data can be understood and accounted for in
subsequent anal ysi s.

Conpari sons across standards devel opnent organi sations require
particular care. Differences in governance, participation nodels,
and transparency affect both what is observable and how it should be
interpreted. Apparent differences between organi sati ons may refl ect
these structural factors rather than substantive differences in
behavi our or outcones.
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Finally, although nuch of the data used in this type of analysis is
publicly available, its use still raises ethical questions. Analyses
can have inplications for individuals and organi sati ons, especially
if results are presented without sufficient context. Researchers
shoul d take care in how findings are reported, particularly where
they relate to identifiable participants.

Recommendations for the | ETF

* *Preserving a centralised and stable data access:* The Datatracker
provides a central interface for structured data about |ETF
activity. Miintaining this role, including stable identifiers,
consi stent schemas, and wel | -docunmented APlIs, supports
reproduci bl e and | ongi tudi nal anal ysis. Were data is maintained
across multiple systens, stable references to authoritative
sources hel p ensure consistency and integration

* *Data quality and consistency:* The data reflects changes in tools
and practices over tinme, which can make it harder to interpret,
especially for older records. Comon data such as events, roles,
group netadata, and docunent states mamy be inconsistent across
time. Wiere possible, these differences should be nmade consi stent
or clearly docunented

* *H storical data and backfilling:* H storical data may be
i nconpl ete. Were records can be reconstructed with confidence,
backfilling can inprove coverage. Backfilled data should be

clearly identified, and its provenance docunent ed.

*  *Provenance of derived data:* Were data is derived fromprinmary
sources (e.g., extraction fromarchival material), the
rel ati onshi p between source and derived data should be explicit.
Oiginal artefacts should be retained where possible, and derived
records clearly distinguished to allow validation and correction

* *Error reporting and correction:* Datasets will contain errors,
particularly in historical or reconstructed records. Providing a
transparent mechani smfor reporting and correcting errors, along
with maintaining a record of changes, inproves reliability.

* *Separation of primary and inferred data:* Sone data useful for
analysis (e.g., identity resolution, affiliation inference)
i nvol ves interpretation. Such data should be distinguishable from
primary records, with clear docunmentation of how it was produced

- *TODO * is this done by the I ETF, by the researchers, or both?
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*] nmpact of process and tooling changes:* Changes to tools and
wor ki ng practises affect what is recorded and how it can be

anal ysed. \Where such changes introduce differences in data
structure or coverage (e.g., adoption of different coll aboration
pl atforns), these should be docunented clearly, including their
scope and inplications, to preserve conparability across groups
and over tine.

Recommendati ons for Researchers

Anal ysi s of standards devel opnent data requires careful handling of
both the data and its interpretation. The follow ng practises can
i mprove the robustness and reproducibility of such work:

*

*Care in Datatracker use:* Wen using the Datatracker, it is
preferable to downl oad a | ocal snapshot of the data, while
respecting any access linits, and perform analysis on that copy.
Thi s avoids repeated queries to the live API.

*Use versioned data snapshots:* The underlying datasets evol ve
over time. Analyses should be based on well-defined snapshots
rather than live data, so that results can be reproduced and
conpar ed.

*Docunment data processing steps:* Significant processing is often
requi red before analysis, including cleaning, nornmalisation, and
entity resolution. These steps can materially affect results and
shoul d be clearly docunented, including any assunptions or

heuri stics used.

*Handl e identity and affiliation data with care:* Participants nmay
appear under multiple identifiers, and affiliations may be

i nconpl et e, ambi guous, or change over tinme. Methods used to
resolve identities or infer affiliations should be validated where
possi bl e and treated as approxi mati ons.

*Account for inconplete and inconsistent data:* Not all aspects of
the standards process are equally observable, and avail able data
may be inconplete or inconsistent, particularly for historica
records. Anal yses should account for these limtations and avoid
over-interpreting gaps or trends.

*Be cautious in interpreting netrics:* Conmon netrics such as
message vol une, authorship, or participation counts do not
directly capture influence, authority, or inpact. Results should
be interpreted in context and, where possible, supported by

conpl enentary evi dence.
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* *Consider the inpact of tooling and process changes:* Changes in
tools or working practises (e.g., use of different collaboration
pl atforns) can affect what is recorded and how it is structured.
These changes shoul d be considered when interpreting |ongitudina
trends or conparing across groups.

* *Engage with the community:* Data al one provides an inconplete
vi ew of the standards process. Engagement with participants or
domai n experts can help interpret results and identify factors
that are not visible in the data.

*  *Support reproducibility and reuse:* \Were possible, researchers
shoul d share datasets, code, and nethods, subject to applicable
policies and privacy considerations. This reduces duplication of
effort and inproves the reliability of results.

* *Contribute inprovenents where appropriate:* Effort spent cleaning
or structuring data may be of broader value. Were feasible,
contributing corrections or inprovements back to shared data
sources can benefit the wi der conmmunity.

* *Consider ethical inplications:* As discussed in the Ethics and
Data Protection section, analysis nay have inplications for
i ndi vidual s or organisations. Care should be taken in how results
are presented, particularly where they nmay be sensitive or open to
m si nterpretation.

Security Considerations

Research into the operation of the Internet standards devel opnment
ecosystem does not directly affect the security of the Internet.

Ef fective operation of the Internet standards process is, however,
critical to the security of the network, and researchers studying the
devel opment of Internet standards nust consider potential security
inplications of their results and ensure that any such inplications
are responsibly disclosed to the relevant SDO.  Exanpl es mi ght
include, but are not linmted to, research that discovers attenpts to
subvert or disrupt the operation of the standards process.

| ANA Consi der ati ons
Thi s docunent has no | ANA acti ons.
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