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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 19 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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1. Introduction

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-WBG, increasingly require organi zations to disclose the

envi ronmental inpact of their digital services.
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These transparency efforts align with the United Nations 2030 Agenda
for Sustainabl e Devel opment [UN-SDG, specifically supporting energy
efficiency and sustainable infrastructure targets, encouraging
conpanies to integrate sustainability information into their
reporting cycles.

Wiile initial proposals for carbon transparency focused on per-
request HTTP headers, such methods introduce a "rebound effect"” where
met adata i ncreases the carbon footprint of the transaction. This
docunent | everages [ RFC8615] to define a /.well-known/sustainability
URI for out-of-band reporting.

1.1. Requirenents Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "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
capitals, as shown here

2. The "sustainability" Well-Known URI

2.1. URI Definition
The URI suffix "sustainability" is registered in the Wll-Known UR
Registry. A client requests netrics by issuing an HTTP GET request
to /.well-known/sustainability.

2.2. Mandatory M ni num Supported Service
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 follow ng
paraneters
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4.

*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)

*granul arity*: Defines the "slices" within a period (e.g.,

mont hly, weekly, daily). |If granularity is finer than the period,

the server SHOULD return an array of objects.

Payl oad For mat

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

4.

*

1.

Mandat ory Response Fi el ds
*capabilities*: MJIST be "basic" or "extended"
*met hodol ogy-type*: Categorizes the data source. MJIST be one of:
- hardware-netered: Direct capture via physical neters.
- hardware-esti mated: Derived from hardware utilization nodels.
- cloud-billing: Derived fromcloud provider carbon reports.
- third-party-nodel ed: Estimated via industry averages.

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

*reporting-period*: The tineframe covered by the object.
*ener gy- consunption*: A nunerical value indicating the total
energy consuned by the host or resource during the reporting
peri od.

*energy-unit*: A string indicating the unit of energy (MJST be one
of : Wh, kWwh, MM, or GM).

*carbon-footprint*: Total inpact in grams of CO2 equivalent.
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* *carbon-unit*: A string indicating the unit of carbon neasurenent
(MJUST be one of: gCRe, kgCRe, or m CQ2e).
2.4.2. Optional Response Fields
The JSON object MAY contain the following OPTIONAL keys to align with
the [ GHG PROTOCCOL] and European Sustainability Reporting Standards
(ESRS El):

* *target-path*: A string indicating the resource path requested as
t ar get

* *carbon-accounting*: "location-based" or "narket-based" (follow ng
[ GHG PROTOCOL] ) .

* *gcope-1*: A nunerical value indicating the esti mated Scope 1
(direct) carbon em ssions.

* *gcope-2*: A nunerical value indicating the estinmted Scope 2
(i ndirect/purchased energy) carbon em ssions.

* *gcope-3*: A nunerical value indicating the esti mated Scope 3
(val ue chai n) carbon em ssions.

* *sci-score*: A nunerical value indicating the Software Carbon
Intensity (SCl) score [GSF-SClI].

2.4.3. Formal Definition (CDDL)
The foll owing 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-nmetrics]
sustainability-metrics = { capabilities: "basic" / "extended",
; Mandat ory met hodol ogy di scl osure met hodol ogy-type: "hardware-
metered” / "hardware-estimated” / "cloud-billing" / "third-party-

nodel ed", nethodol ogy-uri: tstr,

; Timeframe of the report (RFC3339 formatted string, e.g. "YYYY",
"YYYY-MM', "YYYY-MM DD') reporting-period: tstr,

; Energy metrics (Units are fixed as literals to ensure

interoperability) energy-consunption: nunber, energy-unit: "Wa" /
"kwht o/ "Mt T Gt
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; Carbon netrics carbon-footprint: nunber, carbon-unit: "gCO2e" /
"kgCe" [/ "nt CQRe",

; Optional fields for extended capabilities ? carbon-accounting:

"l ocati on-based" / "market-based", ? target-path: tstr, ? scope-1
nunber, ? scope-2: nunber, ? scope-3: nunber, ? sci-score: nunber }

3. Exampl e Usage
3.1. Basic Response (Root Request)
GET /.wel |l -known/ sustainability

json { "capabilities": "basic", "nethodol ogy-type": "cloud-
billing", "nmethodol ogy-uri": "https://exanpl e.com net hodol ogy",
"reporting-period": "2026-02", "energy-consunption": 1200, "energy-
unit": "kWh", "carbon-footprint": 340000, "carbon-unit": "gCOze" }

3.2. Yearly Trend (Monthly Granul arity)
GET /.wel | -known/ sust ai nabi | i t y?peri 0d=2025&gr anul ari ty=nont hly
‘“*‘json [ { "reporting-period': "2025-01", "energy-consunption"

105.2, ...}, { "reporting-period": "2025-02", "energy-consunption"”
98.4, ...} ]

3.3. Target-Specific Request (Day Period)

GET /.wel | - known/ sust ai nabi | i ty?target=/api/vl&peri 0d=2026-03- 15

json { "capabilities": "extended", "nethodol ogy-type": "hardware-
estimated", "methodol ogy-uri": "https://exanpl e.com sustainability/
met hodol ogy", "reporting-period": "2026-03-15", "energy-consunption"
0.85, "energy-unit": "kwWh", "carbon-footprint": 145, "carbon-unit":

"gCe", "target-path": "/api/vl" }
3.4. Target Specific Yearly Trend (Monthly Granul arity)

GET /.wel | -known/ sust ai nabi |ity?target=/api/
v1&peri 0d=2026&gr anul arity=nont hly
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4.

5.

5.
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‘“*‘json [ { "capabilities": "extended", "nethodol ogy-type": "cloud-
billing", "methodol ogy-uri": "https://exanpl e.com sustainability/
met hodol ogy", "reporting-period": "2026-01", "energy-consunption”
102, "energy-unit": "kw", "carbon-footprint": 18500, "carbon-unit":
"gCe", "target-path": "/api/v1l", "carbon-accounting": "l ocation-
based", "scope-1": 5000, "scope-2": 12000, "scope-3": 1000, "sci-
score": 75}, { "capabilities": "extended", "nmethodol ogy-type"

"har dwar e- est i mat ed", "met hodol ogy-uri"

"https://exanpl e. com sust ai nabi |l i ty/ met hodol ogy”, "reporting-period"
"2026- 02", "energy-consunption": 99, "energy-unit": "kW", "carbon-
footprint": 18000, "carbon-unit": "gCQRe", "target-path": "/api/v1l",

"carbon-accounting": "location-based", "scope-1": 4900, "scope-2"
11000, "scope-3": 1000, "sci-score": 65}, { "capabilities"

"ext ended", "methodol ogy-type": "hardware-esti mated", "methodol ogy-
uri": "https://exanpl e. coni sustainability/ methodol ogy", "reporting-
period": "2026-03", "energy-consunption”: 90, "energy-unit": "kW",
"carbon-footprint": 17000, "carbon-unit": "gCQ2e", "target-path":
“"lapi/vl" } ]

Qper ational Considerations
1. Caching

Because this endpoint may require internal database queries to
aggregate data - especially when dynam c period or other query
paraneters are utilized - it could beconme a vector for Denial of
Service (DoS) attacks. Hosts SHOULD inpl enent heavy caching (e.g.,
Cache-Control : nax-age=86400) for the .well-known responses, and
enforce strict rate-linmting on requests containing timnme-range query
paraneters. For historical reports, a |ong nmax-age (e.g., one year)
i s RECOVIVENDED.

Security Considerations
1. Traffic Analysis

Servers SHOULD NOT report metrics at a granularity finer than 24
hours to prevent correlating energy spikes with specific real-tine
user actions. Real-tinme telenmetry is NOIT RECOWENDED as it could
all ow an attacker to correlate energy usage with real-tine actions.
2. Array Size Limts

To prevent Denial of Service (DoS) via nenory exhaustion, servers
supporting granularity MJST linit the naxi mum nunber of objects
returned. A cap of 366 objects is RECOMVENDED.
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5.3. Hardware Fingerprinting

Preci se netrics can reveal hardware architectures.

March 2026

Servers MAY apply

"noi se" (fuzzing) of approx 1%to reported values to mitigate

i dentification while maintaining audit accuracy.

5.4. Denial of Service (DoS)

Dynam c aggregation of netrics for custom period paraneters can be
resource-intensive. Servers SHOULD rate-limt requests to the

sustainability URI and cache all generated reports.

6. | ANA Consi derati ons

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. org/ assi gnnent s/ wel | - known-uri s),

procedure outlined in [ RFC8615].
* *URI Suffix*: sustainability
* *Change Controller*: |ETF
* *Specification Docunment*: This Docunent
* *Status*: Permanent.
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