FEEDORACLE

CSRD / ESRS E1 Climate Disclosure

Multi-source climate intelligence: blockchain carbon, EU grid, UK realtime, EMBER country data, EU-ETS carbon price.
Indicative — not a formal CSRD submission.
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338.36
g/kWh

DE Intensity

50 140.6 Mt €73.25/t

Chains Assessed Total COm EU-ETS Price

72 g/kWh Low 281.3 TWh 50/100

UK Grid Now UK Index Total Energy Carbon Score

72% (8/9) 5 3 100%

ESRS E1 Coverage Full Datapoints Partial Datapoints Cross-Validation

Report Scope & Materiality Boundary

This report serves data infrastructure providers, crypto-asset service providers (CASPs), exchanges, and DeFi protocols
requiring CSRD-aligned climate intelligence. The reporting boundary covers (a) FeedOracle’s own operations (Scope 2:
hosting energy, 2 VPS in Germany) and (b) downstream Scope 3 Cat. 11 (use of sold products — blockchain carbon footprint
data for 50 chains). Full value chain Scope 3 (Cat. 1-14 excl. 11) is not assessed. All data is indicative for CSRD preparation
— a formal ESRS-compliant disclosure requires issuer-specific materiality assessment and external assurance.

Executive Summary

This report aggregates climate data from 6 independent sources: CCRI blockchain carbon (50 chains), EMBER country
intensity (30 countries), UK Carbon Intensity API (realtime), ENTSO-E EU generation data, and EU-ETS carbon pricing.
* EU Carbon Price: €73.25/tCOm (EU-ETS Phase 4) — key input for Scope 2+3 cost modeling under CSRD (observed:
2026-01-26).

» Germany grid: 338.36 gCOm /kWh intensity, 16.86% renewable share (EMBER 2024).

» UK grid (realtime): 72 gCOm/kWh, index: low (carbonintensity.org.uk).

* Blockchain top emitters: Bitcoin (138.3 Mt), Litecoin (0.8 Mt), Dogecoin (0.6 Mt)

EU-ETS Carbon Price

Metric Value

EUA Price €73.25/tCOm

Market EU ETS Phase 4
Currency EUR

Observed At 2026-01-26

Source EU ETS via FeedOracle




The EU Emissions Trading System (EU-ETS) sets the price of carbon in Europe. Under CSRD, companies must disclose their exposure to
carbon pricing mechanisms and the financial impact on operations. Current EUA price represents the cost per tonne of COm equivalent for
regulated entities.

EU Grid Generation — Germany & France

Fuel Type DE (MW) DE % FR (MW) FR %
Wind 28,029 49.4% 5,644 8.4%
Nuclear — — 49,787 74.1%
Gas 7,137 12.6% 1,478 2.2%
CoallLignite 11,976 21.1% 1 <0.1%
Hydro 4,245 7.5% 9,323 13.9%
Biomass 4,926 8.7% 849 1.3%
Other 483 0.9% 89 0.1%
Total 56,796 100% 67,171 100%

Source: ENTSO-E Transparency Platform (realtime). Renewable %: DE 60.0%, FR 21.7%. Generation data is a snapshot at report time —
actual shares vary by hour.

UK Grid — Realtime Carbon Intensity

Metric Value

Carbon Intensity

72 gCOm /kWh

Forecast (next 30m)

58 gCOm/kWh

Index Low
Period 2026-02-26T15:30Z — 2026-02-26T16:00Z
Source carbonintensity.org.uk (National Grid ESO)

Wind 60.1%
Gas 11.2%
Nuclear 10.5%
Imports 9.3%
Biomass 6.4%
Solar 2.6%

Country Carbon Intensity Benchmark

Country gCOm /kWh Renewable % Rating
NO 26 98% Excellent
SE 30 75% Excellent
CH 35 76% Excellent
FR 56 27% Good

Fl 80 — Good

BR 85 87% Good

AT 105 80% Good

SK 115 — Good

CA 120 68% Good

DK 140 — Good

ES 150 50% Good




Country gCOm/kWh Renewable % Rating
BE 155 25% Moderate
HR 175 — Moderate
PT 180 61% Moderate
GB 207 42% Moderate
HU 210 — Moderate
RO 285 — Moderate
IE 295 — Moderate
IT 315 41% Moderate
NL 328 33% Moderate
GR 340 — Moderate
us 376 23% High

BG 380 — High

DE 385 52% High

cz 420 — High

JP 471 22% High

AU 517 35% High

CN 544 31% High

IN 632 22% High

PL 635 22% High

Source: EMBER Climate (2023 annual data). All 30 tracked countries ranked by grid carbon intensity. Rating: Excellent (<50), Good
(51-150), Moderate (151-350), High (>350 gCOm /kWh).

ESRS E1 Datapoint Mapping

Mapping of FeedOracle data to ESRS E1 Climate Change disclosure requirements. Coverage upgraded with EU grid, UK realtime, and
carbon pricing data.

ESRS Datapoint FeedOracle Source Coverage | Notes

E1-6 GHG Scope 2 Hosting estimate (DE grid) Full 2 VPS, DE grid intensity (EMBER)

E1-6 GHG Scope 3 CCRI co2_mt (50 chains) Full Blockchain footprint (use of products)

Cat.11

E1-5 Energy CCRI energy_twh + ENTSO-E | Full Chain + grid generation data

Consumption

E1-6 GHG Intensity EMBER gCOm /kWh (30 Full Annual country-level intensity
countries)

E1-6 GHG Intensity UK Carbon Intensity API Partial UK only, half-hourly realtime

(RT)

E1-1 Transition Plan Consensus type tracking Partial PoW - PoS transitions

E1-4 Reduction

Not covered

Requires issuer disclosure

Targets
E1-9 Carbon Pricing EU-ETS €/tCOm pricing Partial EUA price, not credit retirement
IRO-1 Climate Risks Carbon score (0-100) Full Per-chain + country risk scoring

Top 15 Blockchain Networks by COm Emissions

Consensus COm (Mt) Energy Status
(TWh)
Bitcoin Proof of Work 138.3 276.6 0 CRITICAL
Litecoin Proof of Work 0.8 15 35 HIGH_IMPACT
Dogecoin Proof of Work 0.6 1.2 35 HIGH_IMPACT
Bitcoin Cash Proof of Work 0.4 0.8 35 HIGH_IMPACT




Consensus COm (Mt) Status
Ethereum Classic Proof of Work 0.2 0.5 35 HIGH_IMPACT
Monero Proof of Work 0.1 0.3 35 HIGH_IMPACT
Zcash Proof of Work 0.1 0.2 35 HIGH_IMPACT
Ravencoin Proof of Work <0.001 0.1 35 HIGH_IMPACT
Kadena Proof of Work <0.001 <0.001 35 HIGH_IMPACT
Ethereum Proof of Stake <0.001 <0.001 85 EXCELLENT
Cardano Proof of Stake <0.001 <0.001 85 EXCELLENT
Solana Proof of Stake <0.001 <0.001 85 EXCELLENT
Avalanche Proof of Stake <0.001 <0.001 85 EXCELLENT
Polkadot Proof of Stake <0.001 <0.001 85 EXCELLENT
BNB Chain DPoS/Sidechain <0.001 <0.001 85 EXCELLENT

Emissions by Consensus Type

Consensus Chains COm (Mt) Energy (TWh) % of Total
Proof of Work 9 140.62 281.25 100.0%
Proof of Stake 28 <0.01 <0.01 <0.1%
DPoS/Sidechain 3 <0.01 <0.01 <0.1%
Rollup (L2) 9 <0.01 <0.01 <0.1%
Proof of Authority 1 <0.01 <0.01 <0.1%

Data Quality Cross-Validation

FeedOracle continuously cross-validates carbon data across independent sources. Consistency score measures agreement between
EMBER grid data, EU-ETS pricing, UK Carbon Intensity API, and VeChain sustainability data.

Metric Value

Consistency Score

100% (HIGH)

Sources OK 4
Sources Failed 0
Flags None

Baseline: EU ETS

val=73.25, 0=0.18, ok=True

Baseline: GRID

val=338.36, 0=0.21, ok=True

Freshness: Ember

0.0h ago (O Fresh)

Freshness: Eu_Ets

0.0h ago (O Fresh)

Freshness: Uk_Grid

0.6h ago (O Fresh)

Freshness: Vechain

0.0h ago (O Fresh)

Provenance: hmac-sha256 | hash: sha256:330e18a0ce3af304bc90241e5... | at: 2026-02-26716:08:18

Supply Chain Carbon Evidence — Per-Transaction

Transaction-level carbon footprint estimation combining grid intensity, EU-ETS pricing, and VeChain sustainability metrics. Relevant for
ESRS E1-6 Scope 3 granularity.

Metric Value

gCOm per Transaction 0.003384

Grid Intensity (DE)

338.36 gCOm /kWh

EU-ETS Price

€73.25/tCOm

Cost per 1M Transactions

€0.0002




Metric Value

Estimation Method

v1.0

VeChain Green Score

89/100 (EXCELLENT)

VeChain Network

VeChainThor (PoA 2.0)

VeChain Daily Txs 4,896
Carbon Efficiency 95/100
Network Health 85/100

Consistency Score

100% (HIGH)

Evidence Pack: SC-BTC-20260226 | hash: sha256:f127e2ca0a6308ecde3ffodd2...

Data Sources & Provenance

Source

CCRI

Endpoint

carbon/summary + chains

Data Type

Blockchain COm + energy

Coverage

50 chains

EMBER Climate

ember/intensity/{country}

Grid COm intensity

30 countries

UK Carbon uk/now + uk/generation Realtime grid + fuel mix GB (half-hourly)
Intensity

ENTSO-E eu-energy/generation/{cc} Power generation by type EU members
EU-ETS eu-ets/price EUA carbon price EU-ETS Phase 4

ESRS E1 Scope Coverage (CSRD API)

» Scope 1: Not applicable (data infrastructure, no direct emissions)
» Scope 2: Grid-dependent (hosting energy)
» Scope 3 (Cat. 11): Use of sold products — blockchain carbon footprint data — 50 chains, 140.6 Mt COm, 281.3 TWh

» Data source: Multi-source: CCRI, Cambridge CBECI, DNV, Solana Foundation

Scope 2 Hosting Estimate (ESRS E1-6)

Parameter Value Source

Server Count 2 VPS (DE-hosted) Infrastructure inventory

Estimated Power Draw 300 W (combined) Conservative estimate

Annual Energy 2,628 kWh/yr =300 W x 8,760 h

Grid Intensity (DE) 338.36 gCOm /kWh EMBER Climate 2024

Annual COm (Scope 2) 889.2 kg (0.89 1) = 2,628 kWh x 338.36 g/kWh

EU-ETS Implied Cost €65.13/yr =0.89 tCOm x €73.25/t

Methodology: Power draw is a conservative estimate for 2 cloud VPS instances (AMD EPYC, 64 GB RAM each). Actual consumption
depends on hypervisor allocation and utilization. Grid intensity from EMBER (annual average). For auditable Scope 2, metered energy data
from hosting provider recommended.

GHG Efficiency Breakdown (ESRS E1-6)

Category Chains Description ESRS Class
Excellent 41 Minimal carbon (PoS, L2 rollups) low_carbon
Poor/Critical 1 High carbon (PoW) high_carbon

Methodology: GHG Protocol Scope 3 Category 11 | Total chains: 50 | COm: 140.6 Mt | Energy: 281.3 TWh

Financial Effects — Transition Risk (ESRS E1-9)

« EU-ETS price: €73.25/tCOm | Risk type: Transition Risk
» Implied cost: EUR 10299M theoretical (theoretical, if blockchain emissions were subject to EU-ETS)
Theoretical cost if blockchain emissions were subject to EU ETS

ESRS E1 Datapoints Covered



Datapoint Status

E1-1: Transition plan for climate change mitigation O Covered

E1-4: GHG emission reduction targets O Requires issuer

disclosure
E1-6: Gross Scopes 1, 2, 3 and Total GHG emissions 0O Covered
E1-9: Anticipated financial effects from material physical and transition risks O Covered

E1-5: Energy (total) OPartial (chain + grid)

EU-Wide Energy Mix (8 Countries)

Real-time generation data from ENTSO-E Transparency Platform across 8 EU member states. Relevant for ESRS E1-5 (energy
consumption) and Scope 2 grid factors.

Countr | Total (MW) Renew. Top Fuel 2nd Fuel 3rd Fuel
%

AT 5,240 76.8% Hydro 70% Gas 19% Bio 7%

BE 5,175 44.4% Wind 43% Nuclear 40% Gas 7%

DE 56,796 60.0% Wind 49% Coal 21% Gas 13%

ES 22,320 50.1% Hydro 40% Nuclear 26% Gas 17%

FR 67,171 21.7% Nuclear 74% Hydro 14% Wind 8%

IT 17,731 24.3% Gas 56% Other 18% Hydro 16%

NL 7,139 53.5% Wind 53% Gas 28% Nuclear 7%

PL 16,691 24.9% Coal 52% Wind 22% Gas 18%

Source: ENTSO-E Transparency Platform via FeedOracle (realtime snapshot).
is classified as low-carbon but not renewable under EU taxonomy.

Renewable % includes wind, solar, hydro, biomass. Nuclear

Data Quality & Audit Evidence

Aspect Detail

Methodology Standards GHG Protocol, ISO 14064, 1ISO 14067

Third-Party Verified Partial (CCRI, Cambridge CBECI for major chains)

Update Frequency Daily

Audit Evidence Report: ECDSA ES256K signed; feeds: HMAC-SHA256 provenance; verification via JWKS

Signing ECDSA ES256K

Schema https://feedoracle.io/.well-known/epm.schema.json

Verification URL

https://feedoracle.io/.well-known/jwks.json

Indicative Use Cases

Use Case ESRS Relevance

Stablecoin reserve carbon sensitivity E1-9 Transition Risk

FeedOracle Data

EU-ETS price x blockchain emissions = implied cost exposure

RWA / tokenized asset ESG screening | E1-6, IRO-1

Per-chain carbon score (0-100), consensus type, energy mix

ICT hosting footprint (DORA/CSRD
overlap)

E1-5, E1-6 Scope 2

Grid intensity (EMBER/ENTSO-E), hosting kWh estimate, EU-ETS cost

These use cases illustrate how FeedOracle climate data maps to CSRD disclosure needs. Each use case combines multiple data sources

with cryptographic provenance.

Methodology & Limitations

Scoring: Blockchain carbon score 0—100 (Excellent =80, Critical <20). Country rating by grid intensity: Excellent (<50), Good

(51-150), Moderate (151-350), High (>350 gCOm /kWh).



Limitations: Scope 3 partially covered (Cat. 11 proxy only — blockchain footprint; full value chain not assessed). Carbon credit retirements
not tracked. UK data is realtime (30-min window); EU/EMBER data is annual or snapshot. ENTSO-E generation is point-in-time, not
annualized. EU-ETS price is indicative — actual compliance costs vary by allocation. This is indicative data for CSRD preparation, not a
formal ESRS-compliant disclosure.

Provenance Block

Field Value

report_id FO-CSRD-20260226T160815

generated_at 2026-02-26T16:08:15.910943+00:00Z

content_hash fc846e004edalb2da25eee027b7caaf44aca870b40a01b16937b252a95976644

signature 0x4c7a53ac4718e4a8b04cadfOfcc101ee788ce721...

key_id feedoracle-prod-2026

jwks_url https://feedoracle.io/.well-known/jwks.json

verify_url https://feedoracle.io/reports/api/report/FO-CSRD-20260226T160815/verify

anchor_chain xrpl

anchor_tx C58534B1B8B8DE35044B23ADCESAGECEC1E9F0654C3A15DED2F571EASAD7A94F
ttl_seconds 86400

Explorer: https://xrpscan.com/tx/C58534B1B8B8DE35044B23ADCESAGECEC1E9F0654C3A15DED2F571EASAD7A94F

Generated by FeedOracle Verified Reports v2.0. Data sources: CCRI (50 chains), EMBER Climate (30 countries), UK Carbon Intensity API, ENTSO-E (EU

generation), EU-ETS carbon price. Not financial advice. Not regulatory approval.



