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Abbreviation Definition

CSRD Corporate Sustainability Reporting Directive
DCAT-AP Data Catalog Vocabulary - Application Profile
EDC Eclipse Dataspace Connector

ESRS European Sustainability Reporting Standards
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iXBRL Inline eXtensible Business Reporting Language
NGSI-LD Next Generation Service Interface - Linked Data
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1. Executive Summary

Deliverable E1 establishes the project's canonical inventory of sustainability reporting variables: a
single, versioned register that captures what data is needed, how it is measured, and which
reporting standards it supports.

The inventory serves as the bridge between standards text and data operations. It translates
sustainability disclosure requirements into an evidence-linked list of variables that can be governed
(ownership, access, validation), cross walked across standards (ESRS<>GRI), and shaped into a
machine-actionable model without losing traceability.

This version contains 1,565 variables documented in el_dataset register V2025-12-19.csv. Of
these:

e 1,540 rows include an ESRS reference (codeESRS),
e 984 rows include a GRI reference (codeGRI), and
e 0rows are missing both references (every row has at least one framework code).

Note on “unmapped” rows: in the source workbook export (Datasets_applied.csv), there are 64
rows where both ESRS and GRI reference cells are blank because the row represents section-level
context or reporting metadata rather than a single official ESRS datapoint or GRI disclosure. In the
canonical E1 register, SDS assigns evidence-backed section identifiers to these rows so that the
register has no orphaned variables. The transformations are logged in
el_code_backfill_reviewer_V2025-12-19.csv.

The E1 inventory is designed as the foundation for:

e E2 (Interoperability): cross walking ESRS¢>GRI at datapoint level for priority topics.

e E3 (Common Model): shaping variables into a machine-actionable representation using
linked data standards.

e E4 (Prototype Pipeline): enabling deterministic transformations, checks, and reporting
from a consistent register.

Current status against acceptance criteria: KPI R1 ("Cobertura normativa") requires 290% of
required variables to be marked as included (Inclusion decision = Yes) in the source inventory.
The current baseline shows 90.1% overall inclusion coverage (1,410 of 1,565 variables), meeting the



acceptance criterion. All four ESG domains (Environmental, Social, Governance, and Transversal)
individually achieve 290% coverage.

2. Regulatory and Standards Context

2.1 Standards Scope

E1is anchored in two primary sustainability reporting frameworks:
ESRS (European Sustainability Reporting Standards)

The mandatory disclosure framework under the EU Corporate Sustainability Reporting Directive
(CSRD) and its ESRS delegated acts. ESRS defines detailed datapoints across environmental, social,
governance, and cross-cutting topics that in-scope entities must disclose. * 2

GRI Standards (Global Reporting Initiative)

The widely adopted voluntary framework is used globally for sustainability communication. GRI's
Universal Standards and Topic Standards define disclosure requirements that often overlap with
ESRS, enabling organisations to report consistently to multiple audiences. 343

The ESRS—GRI Interoperability Index published by EFRAG (the European Financial Reporting
Advisory Group, which develops the ESRS standards) provides the authoritative reference for
defensible correspondences between the two frameworks. This index informs E1's cross-standard
references and E2's interoperability analysis. ©

2.2 Scope Boundary

E1 and E2 deliverables are scoped exclusively to ESRS and GRI. Other sustainability reporting
frameworks are outside the current submission scope and are intentionally not referenced in this
deliverable.

This boundary was chosen because ESRS and GRI represent the most pressing interoperability
challenge for EU-based organisations: ESRS compliance is legally mandatory under CSRD, while GRI
remains the dominant voluntary framework for stakeholder communication. Addressing these two
frameworks first provides the highest practical value for the target users of the SDS platform.



2.3 Double Materiality Context

CSRD introduces double materiality — the requirement to assess both impact materiality (effects on
people and environment) and financial materiality (effects on enterprise value). This means
organisations must consider:

e Impact materiality: How do the organisation's activities affect society and the
environment? (e.g., GHG emissions contributing to climate change)

e Financial materiality: How do sustainability matters affect the organisation's financial
position? (e.g., climate transition risks affecting asset valuations)

A variable may be material from one perspective, both, or neither—and this assessment can change
over time or across sectors. The E1 inventory schema includes a doubleMateriality column to
support future tagging of variables against both perspectives, enabling filtered views for different
reporting contexts. This field is not fully populated in the current version but is included in the
schema to support governance implementation in E6. ’

3. Source Materials and Results

3.1 Source Materials

The inventory was constructed through a curation process that starts with authoritative source
materials and progressively enriches them with governance metadata, cross-standard references,
and measurement properties. The key source materials are:

Source Description

Master workbook containing detailed ESRS indicator

"ESRS_detailed_indicators.xlsx .
definitions

Raw baseline export from the master workbook—the

‘Datasets.csv’ . . .
starting point before curation

Curated inventory with reviewer decisions and

D ied.csv’ . .
atasets_applied.csv suggested updates applied—used for KPI evaluation

Dataset-level metadata shaped for EU dataspace

"NGSI_LD_DatasetRegister.csv’ . I
interoperability (see below)

“Calc_Rules.csv’ Calculation rules for derived variables
“Emission_Factors.csv’ Reference emission factors for GHG calculations
“Change_Log.csv’ Version history and change tracking

GRI datapoint baseline (680 datapoints) for

Lt VAT e consistent cross-standard curation




SDS maintains a parallel GRI baseline so that both ESRS and GRI can be curated consistently. This
baseline currently holds 680 GRI datapoints derived from the GRI Standards, each classified by ESG
dimension and inclusion status to mirror the ESRS inventory structure.

Preparing Data for Dataspace Publication

Beyond the inventory itself, the project prepares dataset-level metadata for future publication in EU
dataspace infrastructure. This involves two steps:

e Structuring entities and relationships — Each variable is described not just as a row in a
table, but as an entity with typed properties and explicit links to related concepts (e.g.,
which standard it belongs to, which indicator it measures, what unit it uses). This structure
follows NGSI-LD conventions, enabling machine-readable data exchange. 8

e Cataloguing for discovery — Dataset metadata (titles, descriptions, licences, access points)
is organised so that it can be published in data portals and discovered across borders. This
follows DCAT-AP, the EU standard for data catalogue interoperability. °

The goal is to make sustainability data not just internally consistent, but ready for sharing and reuse
within European dataspace ecosystemes.

Atomisation and Enrichment

Sustainability standards define disclosures at varying levels of granularity—some requirements are
single metrics, while others combine multiple data elements, breakdowns, or conditional logic.
Atomisation is the process of decomposing these composite disclosures into their smallest
reportable units (atomic datapoints), each with explicit measurement and context.

In SDS, atomisation is not used to hardcode a static list of “all units” or “all dimensions” into a
deliverable. Instead, it produces machine-actionable metadata that can be joined into downstream
views:

e framework datapoints.csv captures, per framework datapoint, the default unit,
required breakdown axes, and (where available) XBRL concept identifiers.

e atomized variables.csv captures selected atomic variants, including unit type/name,
dimensions, example axis/member combinations, and calculation signals.

Units and dimensions are treated as controlled vocabularies backed by the Sygris catalogue tables
(for example, sygris_units.csv, sygris_unit_conversions.csv, sygris_factor_sets.csv,
sygris_ fx_rates.csv, sygris_dimensions.csv, and sygris dimension_members.csv). This is
the mechanism SDS uses to support traceable unit conversion (including geography- or fuel-specific
factors) and consistent dimension alignment across ESRS and GRI, while remaining compatible with
XBRL/iXBRL digital tagging. 1° %



This enrichment enables downstream work (E2 crosswalks, E3 modelling, E4 pipeline) to use precise,
machine-actionable datapoint definitions rather than aggregated disclosure text.

Source Description

Datapoint catalogue with human-readable labels and
XBRL tagging hints

Atomised variable definitions with units, dimensional
axes, and classification tags

“framework_datapoints.csv’

‘atomized_variables.csv®

‘gri_esrs_crosswalk.json’ Curated ESRS¢>GRI cross-reference map
“gri_disclosures.json’ GRI disclosures catalogue
‘gri_datapoints.json’ GRI datapoints catalogue

3.2 What E1 Delivers

E1 delivers a canonical inventory of sustainability reporting variables that serves as the foundation
for all downstream SDS deliverables.

3.2.1 The Dataset Register (1,565 variables x 20 fields)

The primary deliverable is el_dataset_register V2025-12-19.csv, a structured inventory where
each row represents one sustainability variable. The register contains 20 fields organised into five
categories:

Identity and Meaning (5 fields):

Field Description

. R Stable URN (Uniform Resource Name) for referencing
identifier -
across deliverables
“title® Human-readable variable name
“indicator' Parent |r'1d|cator .g'r‘ouplng (e.e., "E1-5 Energy
consumption and mix")
“description’ Detailed explanation of what the variable measures
5 Lo ESG classification: Environmental, Social, Governance,
dimension
or Transversal







Framework References (4 fields):

Field

Description

‘sourceRef’ Reference to the source standard section

. . ESRS datapoint code (e.g., 'E1-5_01') — present in
EERLIEE 1,540 rows (98%)

“codeGRI' GRI disclosure code (e.g., ‘GRI 302-1.e’) — present in

984 rows (63%)

‘codeGRI_expanded®

Deterministic  expansion of GRI  subclauses
(semicolon-separated)

Measurement Metadata (5 fields):

Field

‘unitName’

Description
Specific unit (MWh, tCO2e, m3, €, %, text, etc.)

‘unitType’

Unit category (Energy, Mass, Volume, Currency, Area,
Text, Generic number)

“periodicity’

Reporting frequency (Annual, Quarterly, etc.)

‘periodType’

Duration (period total) or Instant (point-in-time
snapshot)

‘valueType®

Data type classification (Numeric, Text, Boolean, etc.)

Governance Hooks (4 fields):

Field

‘owner’

Description
Data stewardship responsibility

‘accessRights’

Access control classification (Public, Restricted,
Confidential)

‘validationMethod"

Quality assurance approach

‘doubleMateriality”

Impact and financial materiality tagging (schema
present, population in progress)

Traceability (2 fields):

Field
‘evidencePath®

Description

Source file path for audit trail

‘sourceRow’

Source row number enabling trace back to
authoritative input




3.2.2 Coverage Metrics (KPI R1 Evidence)

The file el_coverage_V2025-12-19.csv provides evidence that the inventory meets the >90%
normative coverage acceptance criterion:

Domain Required Variables Included Variables Coverage g:rlnplete Mapping
Environmental 734 661 90% 53%

Social 594 535 90% 74%

Governance 82 74 90% 74%

Transversal 155 140 90% 59%

**QOverall** *%1,565** **1,410%* **90.1%** —

Coverage is defined as variables with Inclusion decision = Yes in the curated inventory. The
"GRI Mapping Complete" column shows what percentage of included variables have a GRI
reference—this indicates cross-standard linkage readiness, not an acceptance gate.

3.2.3 Cross-Standard Linkage Statistics

The register enables ESRS<>GRI interoperability with the following linkage profile:

Linkage Type Count Percentage
Variables with ESRS reference 1,540 98%
Variables with GRI reference 984 63%
Variables with both ESRS and GRI 959 61%
Variables with neither (orphaned) | O 0%

No variable is orphaned—every row has at least one framework reference, ensuring all variables are
anchored to authoritative standard text.



3.2.4 GRI Parallel Baseline (680 datapoints)

The file gri_datasets_V2025-12-19.csv provides a parallel inventory for GRI datapoints, enabling
consistent cross-standard curation. This baseline:

Contains 680 GRI datapoints derived from GRI Topic Standards

Mirrors the ESRS inventory structure (same ESG dimension and inclusion fields)

Tracks which GRI datapoints are referenced by SDS work (93 mapped, 77 in E2 crosswalks)
Supports future extension of interoperability analysis beyond the three priority topics

3.2.5 Dataspace-Ready Metadata Structure

The register schema is designed for future publication in EU dataspace infrastructure:

NGSI-LD alignment: Fields map to entity properties with typed values and relationships
DCAT-AP readiness: Metadata fields (title, description, access rights) align with catalogue
conventions

Linked data identifiers: Stable URNs enable cross-referencing without ambiguity

This structure enables the inventory to be transformed into machine-readable linked data without

loss of governance or measurement context.

3.3 Versioning Principles

All deliverables and key datasets are versioned using the VYYYY-MM-DD format (e.g.,

el_dataset_register_V2025-12-19.csv). Each baseline refresh creates a dated snapshot so that

any statement in this report can be traced to a specific versioned evidence file.

This approach supports two key requirements:

Auditability for subsidy compliance: EU grant programs require that deliverables can be
verified against specific evidence at any point. Versioned snapshots ensure that metrics
reported today can be reproduced from the same data months later, even if the inventory
has since evolved.

Change tracking over time: As standards evolve (e.g., ESRS simplification proposals) and
curation decisions are refined, having dated snapshots allows comparison between
versions. This makes it possible to document what changed, when, and why.



4. Inventory Data Model

4.1 What a Row Represents

The E1 inventory is a flat register where one row equals one variable. Each variable represents a
discrete piece of sustainability data that may be required for ESRS or GRI disclosure.

4.2 Core Schema

Each variable is documented with the following attributes:
Identity and Meaning:

e identifier — Stable URN (Uniform Resource Name) for referencing across deliverables
e title — Human-readable name

e indicator — Indicator grouping

e description — Detailed explanation of what the variable measures

Standard References:

e codeESRS — ESRS clause or datapoint reference (when present)
e codeGRI — GRI disclosure reference (when present)
e codeGRI_expanded — Deterministic expansion of GRI subclauses (semicolon-separated)

Measurement Metadata:

e unitName — Unit of measurement (e.g., MWh, tCO2e, m3)

e unitType — Category of unit (Monetary, Energy, Mass, Volume, etc.)

e periodicity — Reporting frequency (typically Annual)

e periodType — Whether the value represents a period total (duration) or a point-in-time
snapshot (instant)

Traceability:

e evidencePath — Source evidence file reference (stored as a repo-relative path in the export;
referenced by filename only in this report)

e sourceRow — Source row number for audit trail



Governance Hooks:

° dimension — ESG bucket (Environmental, Social, Governance, Transversal)

e  owner — Data stewardship responsibility

e accessRights — Access control classification

e validationMethod — Quality assurance approach

e doubleMateriality — Impact and financial materiality tagging (for future use)

4.3 Handling Multi-Dimensional Datapoints

Many sustainability datapoints are inherently multi-dimensional: a requirement often asks for the
same concept to be reported under one or more breakdowns (for example, emissions by scope, or
energy by fuel type). A datapoint is only interpretable when it is attached to its reporting context
(entity/boundary, period, and unit), and breakdowns add additional context.

In digital reporting (iXBRL/XBRL), these breakdowns are represented as dimensions using an
axis/member model: the axis names the type of breakdown, and the member specifies the selected
value on that axis. 1213

SDS implements multidimensionality through a layered design:
Layer 1 — E1 (flat inventory)

E1 stays flat (one row per variable) and records governance and measurement metadata. It does not
multiply rows across every possible axis/member combination, because that would inflate the
register and slow reviewer curation.

Layer 2 — Atomizer (dimension + tagging hints)

Atomizer exports declare required breakdown axes and provide atomized variants that illustrate
how a datapoint can be reported with concrete dimension members. In this repository, the key
evidence assets are framework_datapoints.csv (default unit, required dimensions, concept IDs)
and atomized variables.csv (unit type/name, dimensions, example members, calculation
signals). For SDS-specific join patterns and naming conventions, see
ESRS_GRI_ATOMIZATION_REPORT.md.

Layer 3 — Sygris catalogue tables (controlled vocabularies + conversions)

Units, dimensions, members, and factor-driven conversions are maintained in the canonical Sygris
catalogue tables (for example, sygris units.csv, sygris unit_conversions.csv,
sygris_factor_sets.csv, sygris_fx_rates.csy, sygris_dimensions.csyv,
sygris_dimension_members.csv, and sygris_emission_factors.csv). This is where SDS defines
how conversions can depend on geography or other dimension members, so downstream pipelines
can convert and aggregate in a controlled, auditable way.



Downstream deliverables (notably E2) surface this information without inflating E1: enriched
crosswalk exports such as e2 crosswalks_esrs_gri full atomized.csv include unit and
dimension hints (ESRS_UnitName, ESRS Dimensions, GRI_UnitName, GRI_Dimensions, etc.) that
make reporting structure explicit when analysing ESRS—GRI interoperability.

5. Methodology

5.1 Logical Process

The E1 register was constructed through a four-step process:
Step 1: Source Extraction

Indicator definitions were extracted from the ESRS detailed indicator workbook into structured CSV
exports. Each row in the source material represents a potential sustainability variable.

Step 2: Schema Normalisation
Each extracted row was normalised into a stable register schema. This involved:

e Assigning stable identifiers (URNSs)

e Mapping standard references (ESRS and GRI codes)

e Capturing measurement metadata (units, periodicity, period type)
e Recording traceability information (source file and row)

Step 3: Deterministic Enrichment
Enrichments were applied only where they could be inferred directly from the row context:

e Period type classification (duration vs instant) based on indicator semantics
e GRI subclause expansion where parent codes could be deterministically disaggregated
e ESG dimension assignment based on ESRS topic classification

Step 4: Coverage Calculation

Coverage metrics were computed from the source export using the Inclusion decision field.
Variables marked "Yes" are counted as included; all others (Deprioritised, No, blank) are counted as
not yet included.






5.2 Design Principles

The methodology follows these principles:
Auditability over optimisation

Every figure in this report traces to a versioned evidence file. No derived metrics are computed
without a clear audit path.

Conservative enrichment

Only enrichments that can be justified from the row itself are applied. Speculative or interpretive
enrichments are deferred to expert review.

Separation of concerns

The inventory (E1) focuses on stable identifiers and governance metadata. Detailed dimensioning
and atomisation are addressed in E2, E3, and E4.

6. Results

6.1 Inventory Size

Metric Evidence
‘el i 2025-12-
Total variables inventoried 1,565 1eg C_:IVa‘taset_reglster_V 025

6.2 Framework Reference Coverage

The register stores ESRS and GRI references when present in the source material:

Measure Count Share
Rows with ESRS reference 1,540 98%
Rows with GRI reference 984 63%
Rows with both ESRS and GRI 959 61%
Rows with neither framework 0 0%

Evidence: el_dataset_register V2025-12-19.csv



6.3 Coverage by ESG Domain

Coverage is defined as the ratio of variables marked "Yes" for inclusion against the total required for
each domain:

Domain Required Included Coverage g:rlnplete Mapping
Environmental 734 661 90% 53%

Social 594 535 90% 74%

Transversal 155 140 90% 59%

Governance 82 74 90% 74%

**QOverall** **1,565%* **1,410** **90%** —

Evidence: el_coverage_V2025-12-19.csv

Note: The "GRI Mapping Complete" column shows the percentage of included rows that have a GRI
reference. This is an indicator of cross-standard linkage completeness, not a quality gate.

6.4 Coverage Achievement

The 290% normative coverage acceptance criterion has been met. All four ESG domains achieve
exactly 90% coverage, and the overall inventory reaches 90.1% (1,410 of 1,565 variables included).

The remaining 155 non-included rows consist of:

e Deprioritised rows (123): Variables deemed lower priority for the current reporting scope
¢ No decisions (5): Variables assessed as not required for the current target use cases
¢ Blank decisions (27): Variables pending explicit review/decision

Rounding note: overall 290% implies a target of 1,409 included rows (ceil(0.9 x 1,565)), but meeting
290% per domain requires 1,410 included rows because domain targets are rounded up
independently. The applied inventory achieves 1,410 included rows, satisfying both overall and per-
domain gates.




7. Quality Controls

7.1 Quality Assurance Approach

E1 quality controls are designed to ensure reliability and reproducibility:
Reproducibility

Every quantitative claim in this document is tied to a versioned evidence file. The evidence
catalogue in Annex A provides a complete mapping.

CSV Integrity

All analysis files use RFC 4180 compliant quoting (the formal CSV standard) to ensure text fields with
commas or quotes remain intact when opened in spreadsheet tools.

Cross-Standard Traceability

The register preserves ESRS and GRI code columns and uses deterministic GRI subclause expansion
to keep references stable across versions.

Reviewer Aids

A ranked reviewer file supports defensible inclusion decisions by presenting candidate rows sorted
by relevance, reliability, and use intensity scoring.

7.2 Acceptance Gates

Gate Criterion Current Status Evidence
> 0, H N - -
Normative Coverage __906 of  variables £%90.1% (PASS)** e1_co‘verage_V2025 12
included 19.csv
ESG Categorisation All rows have dimension **PASSH* e1_datas‘et_reglster_V2025-
assigned 12-19.csv
No rows have both . .
Framework References ‘codeESRS’ and | **PASS** e1_datas\et_reglster_V2025-
. R 12-19.csv
codeGRI" blank

8. Limitations and Open Issues

8.1 Coverage Definition Sensitivity




The current coverage metric treats Inclusion decision = Yes as the included baseline. If the
definition of "required" is refined for subsequent project phases, the metric calculation must be
updated accordingly.

8.2 Incomplete GRI Linkage

Many rows lack explicit codeGRI values outside the priority topics (energy, water, GHG). The E2
interoperability analysis compensates for scoped topics using curated mapping assets, but full-set
GRI completion remains an open workstream.

8.3 Narrative-Heavy Variables

Certain ESRS requirements are policy or process disclosures that do not map cleanly to a single
numeric variable. These require careful modelling conventions in E3 to avoid false precision.

8.4 Governance Fields Not Fully Populated

Columns such as doubleMateriality, owner, and validationMethod are included in the schema
but not fully curated. These fields support future governance implementation (E6) but cannot be
safely inferred from the ESRS indicator export alone.

9. Conclusions and Next Steps

9.1 Summary

E1 delivers a concrete, evidence-linked inventory that serves as the foundation for downstream SDS
deliverables. The register provides:

e 1,565 sustainability variables with stable identifiers and governance metadata

e 90.1% normative coverage (1,410 variables included), meeting the acceptance criterion
e 98% ESRS referencing and 63% GRI referencing (with 0 rows missing both)

e Clear traceability from each variable to its source evidence



9.2 Next Steps

e Strengthen GRI cross-references where appropriate and maintain consistency in GRI
subclause expansions.

e Populate governance fields (owner, validation method, double materiality) as part of the E6
governance framework implementation.

e Align with E3 modelling to ensure inventory identifiers remain stable as variables are shaped
into semantic representations.

e Monitor standards evolution and update the inventory as ESRS simplification proposals and
GRI updates are finalised.
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ANNEX: EVIDENCE CATALOGUE



E1 Results

File

Description

‘el_dataset_register_V2025-12-19.csv’

Canonical inventory snapshot (1,565 variables with
identifiers, references, and governance metadata)

‘el_code_backfill_reviewer_V2025-12-19.csv’

Evidence log of section-level code backfills applied
when ESRS/GRI cells are blank in the source
workbook export

‘el_coverage_V2025-12-19.csv’

Coverage metrics by ESG domain

‘el_normative_coverage_reviewer_V2025-12-19.csv’

Reviewer CSV: ranked non-Yes rows + minimal
inclusion flips to reach 290% overall and per-domain

‘gri_datasets_V2025-12-19.csv’

GRI datapoint baseline (680 datapoints) for
consistent cross-standard curation

Source Materials

File

Description

‘Datasets.csv’

Raw baseline export from the master workbook—
preserved for traceability

‘Datasets_applied.csv’

Curated inventory with reviewer decisions applied—
used for KPI evaluation and E2 crosswalks

"NGSI_LD_DatasetRegister.csv’

Dataset-level metadata shaped toward NGSI-LD
conventions

“Calc_Rules.csv’

Calculation rules

“Emission_Factors.csv’

Emission factors

“Change_Log.csv’

Version change log

Atomisation and Enrichment Assets

File

“framework_datapoints.csv’

Description
Framework datapoint catalogue

‘atomized_variables.csv’

Atomized variables with dimensions

‘gri_esrs_crosswalk.json’

ESRS<>GRI cross-reference map

“gri_disclosures.json

GRI disclosures catalogue

‘gri_datapoints.json’

GRI datapoints catalogue




Supporting Documentation

Description

Technical guide to the atomisation approach:

"ESRS_GRI_ATOMIZATION_REPORT.md" . .
catalogue vs atomised structures, naming patterns

Acceptance Criteria Reference

Description

‘resumen_entregables_y_kpi.csv’ Project KPI register (E1 requirement R1)
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