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Abst r act

Thi s docunent defines the "sustainability" well-known URI. This URI
provi des a standardi zed, out-of-band nmechani smfor web servers and
digital services to publish their aggregated environmental inpact,
ener gy consunption, and carbon footprint metrics.

By utilizing an asynchronous reporting nodel, this approach all ows
for transparent environnmental accounting w thout the bandw dth and
energy overhead associated with per-request HTITP headers.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 22 Septenber 2026.

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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I nt roducti on

The digital econony consunes a significant and grow ng percentage of
gl obal electricity. Energing regulatory frameworks, such as the EU
Corporate Sustainability Reporting Directive (CSRD) [EU CSRD,

i ndustry standards |like the Green Software Foundation's Software
Carbon Intensity [GSF-SCI] and the WBC Wb Sustainability Quidelines
[WBC-WEG, increasingly require organizations to disclose the
environmental inpact of their digital services.

These transparency efforts align with the United Nations 2030 Agenda
for Sustainabl e Devel oprent [UN-SDG, specifically supporting energy
efficiency and sustainable infrastructure targets, encouragi ng
companies to integrate sustainability infornmation into their
reporting cycles.

Wiile initial proposals for carbon transparency focused on per-
request HTTP headers, such nmethods introduce a "rebound effect" where
met adat a i ncreases the carbon footprint of the transaction. This
docunent | everages [ RFC8615] to define a /.well-known/sustainability
URI for out-of-band reporting. This out-of-band nechani sm all ows
servers to publish periodic, aggregated netrics, enabling workfl ows
where environnental inpact is a primary constraint al ongside cost and
per f or mance.

Requi renment s Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here

Goal s and Non- CGoal s
1. GCoals

* Provide a single, discoverable location, for environmental netrics
for an origin.

* Define a mnimal, nmachi ne-readabl e JSON structure, suitable for
broad adopti on.
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* Ensure interoperability between clients and servers.

* Support alignnent with GHG Protocol, EU CSRD, and Digital Product
Passports.

* Mtigate security and privacy risks associated with publishing the
data (like hardware fingerprinting).

2. Non- Goal s

*  This docunent does not nmandate a specific cal culation or
measur enent mnet hodol ogy.

* |t does not define the verification, validation, certificates, or
attestation nechani sns, for the data itself, though it provides
links to external attestations.

* |t does not replace donmain-specific reporting standards; it
defines discovery and semantics and provi des a discovery surface
for linking to authoritative reports.

The "sustainability" Well-Known UR
URI Definition

The URI suffix "sustainability" is registered in the Well-Known URI
Registry. A client requests netrics by issuing an HTTP GET request.
The netadata MJUST be available at the specified path /.well-known/
sustainability, on the origin.

* *Qrigin*: The conbination of scheme, host, and optional port
(e.g., https://exanple.con

* *Sustainability Metadata Docunent*: The JSON docunent returned
from/.well-known/sustainability.

* *Provider*: The entity operating the origin and publishing the
sustai nability metadata.

Mandat ory M ni num Supported Service

The resource SHOULD be served over HITPS. Servers MJST respond with
a 200 K and a JSON body when netadata is available. |If no nmetadata
is published, servers SHOULD respond with 404 Not Found. Responses
MJST use the application/json nmedia type, SHOULD follow I-JSON (RFC
7493) for maxi mum conpatibility, and SHOULD i ncl ude appropriate
caching directives (see Qperational Considerations).
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A conmpliant server MJST support the follow ng "Basic" service |evel
* *No Paraneters*: Requests to the root URI with no query strings.

*  *Scope*: Metrics MJST represent the aggregate inpact of the entire
host .

* *Default Period*: The server MJST return the nost recently
compl eted full cal endar nonth.

* *Format*: The server MJUST return a single JSON object.
2.3. Optional, Extended, Query Paraneters

Servers MAY support "Extended" capabilities via the foll ow ng
paraneters

* *target*: Specifies a resource path (e.g., ?target=/api/vl/
search).

* *period*: Specifies the tinefranme using [ RFC3339] formats:
- Year: YYYY (e.g., 2025)
- Month: YYYY-MM (e.g, 2020-01)
- Day: YYYY-MMDD (e.g., 2026-01-01)

* *granularity*: Defines the "slices" within a period (e.g.,
monthly, daily). |If granularity is finer than the period, the
server SHOULD return an array of objects.

2.4. Payload Format (JSON Data Mbdel)

A successful response MJST return a JSON obj ect or an array of
obj ects [RFC8259] with the nedia type application/json

2.4.1. Mandatory Response Fiel ds

* *yersion* (string): The schenma version of the docunent (e.g.,
"1.0").

* *ypdated* (string, date-tine): The tinestanp (RFC 3339) when the
docunent was | ast updated

* *capabilities* (string): MJST be "basic" or "extended"
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* *provider* (string): Information about the provider publishing the
met adat a.
*  *peasurenent-nmethod* (string): Short description or reference to
t he net hodol ogy used (e.g, hardware-netered, hardware-estinated,

cloud-billing, third-party-nodel ed).

* *met hodol ogy-uri* (string): Link to the full nethodol ogy
specification (cal cul ati on net hodol ogy) .

* *reporting-period* (string): The timefrane covered by the object.
* *energy-consunption* (nuneric): A nunerical value indicating the
total energy consumed by the host or resource during the reporting

peri od.

* *energy-unit* (string): A string indicating the unit of energy
(MJUST be one of: Wi, kWi, MM, or Gw).

* *carbon-footprint* (numeric): Total inpact in grams of CO2
equi val ent .

* *carbon-unit* (string): A string indicating the unit of carbon
measur enent (MJUST be one of: gCQ2e, kgCRe, or nt CRe).

2.4.2. Optional Response Fields
The JSON obj ect MAY contain the following OPTIONAL keys to align with
the [ GHG PROTOCCL], European Sustainability Reporting Standards (ESRS
E1l), other sustainability recomandati ons, and optional extended
capabilities (extended indicates support for optional paraneters, not
that all optional fields nmust appear):
* *target-path* (string): The resource path requested as target

* *carbon-accounting* (string): "location-based" or "market-based"
(followi ng [ GHG PROTOCOL] ) .

* *gcope-1* (nuneric): Estimated Scope 1 (direct) carbon em ssions.

* *gcope-2* (nuneric): Estimated Scope 2 (indirect/purchased energy)
carbon em ssi ons.

* *gcope-3* (nuneric): Estimated Scope 3 (val ue chain) carbon
em ssi ons.

* *gci-score* (nuneric): Software Carbon Intensity (SCl) score
[GSF-sCl ] .
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*  *functional -unit* (string): If present, functional-unit MJST be
defined (e.g., "per-request", "per-user") and it SHOULD be in the
met hodol ogy-uri docunent.

* *carbon-intensity-gC®2-per-kW* (numeric): Wighted carbon
intensity in grams CO2 per kWh.

* *estimated-annual - em ssi ons-kgCO2* (nuneric): Estimated annua
em ssions attributable to the origin.

* *renewabl e-energy* (nuneric): Percentage of energy from
sust ai nabl e renewabl e sour ces.

* *yerifiable-attestation-uri* (string): Link pointing to a
verifiable credential or attestation to prevent greenwashing.

Fi el ds not defined in this specification MAY be present; clients MJST
i gnore unknown fields unless they are explicitly registered via | ANA
or agreed by inplementers.

2.4.3. Versioning and Extensibility

*  The menber MUST be present and follow the versioning pattern
maj or . m nor.

* A change that is backwards-conpatible (additive fields) SHOULD
i ncrement the minor version

* A change that is inconpatible (renoves or renanes fields, or
changes semantics) MUST increnment the najor version

* Extensions MAY be added under a vendor or organization nanespace
to avoid collisions.

* | nplenmentati ons MJST ignore unknown fields to preserve forward
conpatibility.

2.4.4. Formal Definition (CDDL)
The foll owi ng CDDL [ RFC8949] describes the response:
‘*‘cddl ; Root response: Can be a single object or a list of objects
for trends sustainability-response = sustainability-metrics / [*

sustai nability-metrics]

Ver si oni ng and provenance version: tstr,

sustainability-nmetrics = { ;
tstr,

updat ed: tstr, provider
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capabilities: "basic" / "extended",

; Mandat ory net hodol ogy di scl osure neasur enent - net hod: tstr,
met hodol ogy-uri: tstr,

; Timeframe of the report (RFC3339 formatted string) reporting-
period: tstr,

; Energy metrics (Units are fixed as literals to ensure
i nteroperability) energy-consunption: nunber, energy-unit: "Wa" /
"kwWh" /"M G,

; Carbon netrics carbon-footprint: nunber, carbon-unit: "gCO2e" /
"kgCe" [/ "nt CQRe",

; Optional fields for extended capabilities ? carbon-accounting:

"l ocation-based" / "market-based", ? target-path: tstr, ? scope-1
nunber, ? scope-2: nunber, ? scope-3: nunber, ? sci-score: nunber, ?
functional -unit: tstr, ? carbon-intensity-gCO2-per-kWh: nunber, ?
esti mat ed- annual - em ssi ons- kgCO2: numnber, ? renewabl e-energy: nunber,
? verifiable-attestation-uri: tstr } *°°

2.4.5. Formal Definition (JTD)

3.

The foll owing JSON Type Definition (RFC 8927) defines the reporting
obj ect:

json { "properties": { "version": { "type": "string" }, "updated": {
"type": "string" }, "capabilities": { "enum': ["basic", "extended"]
}, "provider": { "type": "string" }, "measurenent-nethod": { "type"

"string" }, "methodol ogy-uri": { "type": "string" }, "reporting-
period": { "type": "string" }, "energy-consunption": { "type":
"float64" }, "energy-unit": { "enum: ["Wh", "kwh", "MM", "GM"] },

"carbon-footprint": { "type": "float64" }, "carbon-unit": { "enunt:
["gCRe", "kgCRe", "ntCRe"] } }, "optional Properties": { "target-
path": { "type": "string" }, "carbon-accounting": { "enuni:
["location-based", "market-based"] }, "scope-1": { "type": "float64"
}, "scope-2": { "type": "float64" }, "scope-3": { "type": "float64"
}, "sci-score": { "type": "float64" }, "functional-unit": { "type"
"string" }, "carbon-intensity-gCO2-per-kW": { "type": "float64" },
"esti mat ed- annual - em ssi ons-kgC®2": { "type": "float64" },

"renewabl e-energy": { "type": "float64" }, "verifiable-attestation-

uri": { "type": "string" } } }
Exampl e Usage
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3.1. Basic Response (Root Request)
Request: CGET /.well-known/sustainability

json { "version": "1.0", "updated": "2026-03-01T12: 00: 00Z",
"capabilities": "basic", "provider": "Exanple Corp

(sustai n@xanpl e.org)", "neasurenent-nmethod": "cloud-billing",

"met hodol ogy-uri": "https://exanpl e.conf sustainability", "reporting-
period": "2026-02", "energy-consunption”: 1250, "energy-unit": "kWw",
"carbon-footprint": 345000, "carbon-unit": "gCQ2e" }

3.2. Yearly Trend (Monthly Granul arity)

Request: CGET /.well -known/
sust ai nabi | i ty?peri od=2025&gr anul arity=nont hly

json [ { "version": "1.0", "updated": "2026-01-05T09: 00: 00Z",
"capabilities": "extended", "provider": "C oudProvider Ops
(ops@xampl e. com) ", "measurenent-net hod": "hardware-netered"

"met hodol ogy-uri": "https://exanpl e. conl net hodol ogy", "reporting-
period": "2025-01", "energy-consunption”: 1100, "energy-unit": "kWw",
"carbon-footprint": 302, "carbon-unit": "kgC2e", "carbon-
accounting": "location-based", "renewabl e-energy": 45 }, { "version":
"1.0", "updated": "2026-01-05T09: 00: 00Z", "capabilities": "extended",
"provider": "d oudProvider Ops (ops@xanple.com", "measurenent-

met hod": "hardwar e- et ered", "nethodol ogy-uri": "https://exanple.conl
met hodol ogy", "reporting-period": "2025-02", "energy-consunption”
1050, "energy-unit": "kW", "carbon-footprint": 288, "carbon-unit":
"kgC2e", "carbon-accounting”: "location-based", "renewabl e-energy":
48 } ]

3.3. Target-Specific Request (Day Period)

Request: CGET /.well-known/ sustainability?target=/api/
v1&peri 0d=2026-03- 15

json { "version": "1.0", "updated": "2026-03-01T12: 00: 00Z",

"capabilities": "basic", "target-path": "/api/v1l", "reporting-
period": "2026-03-15", "provider": "Example Corp

(sustai n@xanpl e.org)", "neasurenent-nethod": "cloud-billing",
"met hodol ogy-uri": "https://exanple.conlsustainability", "energy-

consunption": 1250, "energy-unit": "kW", "carbon-footprint": 345000,
"carbon-unit": "gCze" }

3.4. Target Specific Yearly Trend (Monthly Granul arity)

Request: CET /.well-known/ sustainability?target=/api/
v1&peri 0d=2026&granul arity=nont hly
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json [ { "version": "1.0", "updated": "2026-03-21T07:00: 00Z",

"capabilities": "extended", "target-path": "/api/v1l", "provider":
"Exanpl e Corp (sustai n@xanple.org)", "measurenent-nethod": "third-
party-nodel ed", "nethodol ogy-uri"

"https://exanpl e. conl sust ai nabi lity/api-nodeling", "reporting-
period": "2026-01", "energy-consunption": 45, "energy-unit": "kWh",
"carbon-footprint": 12450, "carbon-unit": "gCQ2e", "sci-score": 12,
"functional -unit": "per-thousand-requests"” }, { "version": "1.0",
"updated": "2026-03-21T07:00: 002", "capabilities": "extended",
"target-path": "/api/vl", "provider": "Exanple Corp

(sustai n@xanpl e.org)", "neasurenent-nethod": "third-party-nodel ed",
"met hodol ogy-uri": "https://exanpl e.conl sustainability/api-nodeling",
"reporting-period": "2026-02", "energy-consunption": 42, "energy-
unit": "kWh", "carbon-footprint": 11800, "carbon-unit": "gCQ2e",
"sci-score": 10, "functional -unit": "per-thousand-requests” } ]

3.5. Highly Detail ed Conbi ned Ext ended Request

4.

4.

1.

Request: GET /.wel | -known/ sust ai nability?target=/app/
st or age&peri 0d=2026- 03- 20&gr anul ari ty=daily

This exanple utilizes alnost all optional fields, including GHG
Prot ocol Scopes and a verifiable attestation |link to conbat
gr eenwashi ng.

json { "version": "1.0", "updated": "2026-03-21T00: 05: 002",

"capabilities": "extended", "provider": "G obal Storage Inc

(conpl i ance@t orage. exanpl e)", "nmeasurenent-nmet hod": "hardware-
estimated", "nethodol ogy-uri": "https://storage. exanpl e/transparency/
met hods", "reporting-period": "2026-03-20", "target-path": "/app/
storage", "energy-consunption": 12, "energy-unit": "kWh", "carbon-
footprint": 3, "carbon-unit": "kgCO2e", "carbon-accounting": "market-
based", "scope-1": 0.0, "scope-2": 2.1, "scope-3": 1.1, "sci-score"
0.85, "functional-unit": "per-terabyte-day", "carbon-intensity-gC2-

per- kWh": 258, "estinated-annual -eni ssions-kgC2": 1168, "renewabl e-
energy": 99, "verifiable-attestation-uri"
"https://verifier.exanpl e/ vc/storage-inc-2026-03-20" }

Oper ational Considerations

Cachi ng
Because this endpoint could be dynamic, hosts SHOULD i npl enment heavy
caching for the .well-known responses and enforce strict rate-

limting on requests containing time-range query paraneters.

* Server cache mechani sms SHOULD be added: (e.g., Cache-Control
max- age=86400) .

Besl eaga Expi res 22 Septenber 2026 [ Page 10]



I nternet-Draft Sustainability Well-Known URI March 2026

*

*

5.

For historical reports, a long nax-age (e.g., one year) is
RECOMVENDED.

Use of ETag and Last-Modified i s RECOMVENDED.

Interoperability

To maxim ze interoperability:

*

6

7.1

Servers SHOULD i npl enent the schenma for |atest version
Clients MJST tol erate unknown fields and future versions.
I mpl enenters SHOULD publ i sh exanpl e payl oads and test vectors.

Aggr egat ors SHOULD docurent how they nap provider fields to their
i nternal nodels.

Depl oyment

For multi-tenant platformnms, operators SHOULD deci de whet her to
publish per-tenant netadata at the tenant origin or a platform
| evel summary.

CDNs and reverse proxi es MIUST ensure that the /.well-known/
sustainability path is routed to the authoritative publisher or
proxi ed correctly.

Aut omat i on: Providers SHOULD autonmate updates to the docunent to
refl ect changes in energy sourcing or neasurenent.

Security Considerations

Deni al of Service (DoS)

Because this endpoint nmay require internal database queries to
aggregate data - especially when dynam ¢ period or other query
paraneters are utilized - it could becone a vector for Denial of
Service (DoS) attacks. Dynam c aggregation of metrics for custom
peri od paraneters can be resource-intensive.

*

Servers SHOULD rate-limt requests to the sustainability UR and
cache all generated reports.
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2. Array Size Linits

To prevent Denial of Service (DoS) via menory exhaustion, servers
supporting granularity MJUST linmt the nmaxi mum nunber of objects
returned.

* A cap of 366 objects is RECOVMVENDED.

3. Trust and Spoofing

Publ i shing sustainability netadata at a well-known |ocation is
conveni ent but does not provide any cryptographi c assurance of
correctness. An attacker who controls DNS, TLS certificates, or the
origin can publish fal se netadat a.

* Cients MJIST NOT treat the presence of a sustainability docunent
as proof of any claim

* For high-assurance use cases, clients SHOULD rely on additiona
attestations, signed statenments, or third-party verification.

4. G eenwashing and M srepresentation

There is a risk that providers publish msleading or inconplete
metrics to appear nore sustainable.

* Providers SHOULD include links to neasurenent methodol ogi es,
authoritative reports, signed statenents, additional attestations,
or third-party verification

* Consuners SHOULD treat the docunent as a discovery mechani sm and
val i dat e cl ai n8 agai nst external sources when necessary.

* Providers SHOULD include Iinks to cryptographically signed WBC
Verifiable Credentials in the verifiable-attestation-uri field to

conbat greenwashi ng.
5. Privacy and Information Leakage

Publ i shing detail ed operational netrics may reveal sensitive
i nformati on about infrastructure, traffic patterns, or depl oynent
t opol ogy.

* Providers SHOULD avoi d publishing data that could be used to infer
internal architecture or expose personally identifiable
i nfornation.
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* Aggregators MJST consi der privacy-preserving aggregation
techni ques when publishing derived datasets.

7.6. Integrity and Transport Security

* The resource SHOULD be served over HTTPS to protect integrity and
privacy.

* Clients MIST validate TLS certificates according to standard
practi ce.

8. Privacy Considerations

Publ i shing sustainability netadata can have privacy inplications when
metrics are correlated with traffic or user behavior. Providers
SHOULD eval uate the privacy inpact of any netric that could be Iinked
to individual users or snall groups. Wen in doubt, aggregate or
redact fine-grained data.

8.1. Traffic Analysis
Servers SHOULD NOT report netrics at a granularity finer than 24
hours to prevent correlating energy spikes with specific real-tine
user actions. Real-tinme telenmetry is NOT RECOWENDED as it could
all ow an attacker to correlate energy usage with real-tine actions.
8.2. Hardware Fingerprinting
Precise netrics can reveal hardware architectures. Servers MAY apply
"noi se" (fuzzing) of approx 1%to reported values to mitigate
i dentification while maintaining audit accuracy.
9. | ANA Consi derations
I ANA is requested to register the "sustainability" well-known URI in
the "Well-Known URIs" registry maintained at | ANA
https://ww. i ana. or g/ assi gnnment s/ wel | - known-uri s
(https://ww. i ana. or g/ assi gnnent s/ wel | -known-uris), follow ng the
procedure outlined in [RFC8615]. This registration is required to
enabl e i nteroperabl e discovery of sustainability netadata.
* *URI Suffix*: sustainability
* *Change Controller*: |ETF
* *Specification Docunent*: This Docunent

*  *Status*: Pernmanent.

Besl eaga Expi res 22 Septenber 2026 [ Page 13]



I nternet-Draft Sustainability Well-Known URI March 2026

10. Acknow edgenents

Thanks to GREEN WG, to early reviewers and others who provided
feedback on the initial drafts for sustainability netadata and
di scovery patterns.

11. Ref er ences
11.1. Nor mat i ve Ref erences

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,
DO 10.17487/ RFC2119, March 1997,
<https://www.rfc-editor.org/info/rfc2119>.

[ RFC3339] Klyne, G and C. Newran, "Date and Tine on the Internet:
Ti mest anps"”, RFC 3339, DO 10.17487/ RFC3339, July 2002,
<https://ww. rfc-editor.org/info/rfc3339>.

[ RFC8174] Leiba, B., "Anmbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

[ RFC8259] Bray, T., Ed., "The JavaScript Object Notation (JSON) Data
I nterchange Format", STD 90, RFC 8259,
DO 10.17487/ RFC8259, Decenber 2017,
<https://www.rfc-editor.org/info/rfc8259>.

[ RFC8615] Nottingham M, "Well-Known Uni form Resource ldentifiers
(URIs)", RFC 8615, DO 10.17487/ RFC8615, May 2019,
<https://ww. rfc-editor.org/info/rfc8615>.

[ RFC8949] Bormann, C. and P. Hoffnman, "Concise Binary Object
Representation (CBOR)", STD 94, RFC 8949,
DO 10.17487/ RFC8949, Decenber 2020,
<https://www. rfc-editor.org/info/rfc8949>.

11. 2. I nformati ve References

[ GHG- PROTOCOL]
Worl d Resources Institute and World Busi ness Council for
Sust ai nabl e Devel opnent, "The G eenhouse Gas Protocol: A
Cor porate Accounting and Reporting Standard (Revised
Edition)", 2004.

[GSF-SCI] Green Software Foundation, "Software Carbon Intensity
(SCl) Specification, v1.0", Decenber 2022.

Besl eaga Expi res 22 Septenber 2026 [ Page 14]



I nternet-Draft Sustainability Well-Known URI March 2026

[ EU-CSRD] European Parlianent and Council, "Directive (EU) 2022/2464
as regards corporate sustainability reporting (CSRD)",
Decenber 2022.

[ UN- SDG United Nations, "Transform ng our world: the 2030 Agenda
for Sustainabl e Devel opnent", 2015.

[WVBC-WSG World Wde Web Consortium "Web Sustainability Guidelines
(WsG 1.0", 2023.

Aut hor’ s Addr ess
Andrei Ni col ae BESLEAGA

I ndependent
Emai | : andrei . besl eaga@ eee. org

Besl eaga Expi res 22 Septenber 2026 [ Page 15]



