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Neutrality and Limitations Notice

This report is a neutral, evidence-based assessment. It does not promote, endorse or criticise any crypto-asset, consensus
mechanism, vendor or operator. All quantitative values are estimates that depend on methodology, time period, hardware
assumptions, geographic distribution, electricity mix, cooling architecture and data quality, and they are tied to the stated source
and year. Figures must not be presented as fixed constants or as transaction-specific values. Where the reviewed evidence
does not support a robust estimate — notably for Litecoin — findings are presented qualitatively rather than estimated to false
precision. Current and historical consensus mechanisms are kept distinct: Ethereum is assessed as a current Proof-of-Stake
network, and any reference to Ethereum mining relates only to the historical pre-Merge period.

Benexka 3a HeyTpa/IHOCT N OorpaHN4YeHus

HacTtoawumaTt goknag npeacras/isiBa HeyTpasiHa, OCHOBaHa Ha fokasatesicTea oLeHka. Toii He nonynapusupa, He ofobpsea n
He KPWUTWKYBa KOWTO M [Ja e KPpUNTO-aKTVB, MEXaHU3bM 3a KOHCEHCYC, A0CTaBuvK WU onepatop. Bcuuku KonmuecTBeHu
CTOWHOCTM Ca OLEHKW, KOMTO 3aBUCAT OT MeTOAo/IorMATa, nepuoga, AonyckaHuATa 3a Xapgyepa, reorpadickoto
pasnpegeneHune, eHepruiiHna MUKC, apxXuTeKTypaTa Ha ox1axaaHe 1 KauecTBOTO Ha AaHHUTe, U ca 06Bbp3aHN C NOCOYEHNS
M3TOYHVK 1 roguHa. CTolHOCTUTE He TpsbBa Aa ce NpefcTaBAT kaTto MKCMPaHN KOHCTaHTU MW KaTo CTOMHOCTK 3a OTAe Ha
TpaH3akumsA. KoraTo nperfiefaHvte fokasaTesicTBa He MNOAKPENAT HajexaHa oueHka — mno-crneuuanHo 3a Litecoin —
KOHCTaTauumTe ce Npe/AcTaBsAT KaYecTBEHO, a He C (ha/iluMBa TOUHOCT. TeKyLLUTE U UCTOPUYECKUTE MEXaHU3MV 38 KOHCEHCYC
ce pasrpaHuyasaT: Ethereum ce oueHsiBa KaTo Tekyllla Mpexa C [Jokas3aresicTso 3a 3asior (PoS), a BCAKO no3oBaBaHe Ha
[o6uvs B Ethereum ce oTHacsi caMo 3a uctopuyeckus nepvog npean Merge.
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1. Executive Summary

The environmental impact of a cryptocurrency is determined primarily by its consensus mechanism, the
hardware used to secure the network, the quantity and source of electricity consumed, the geographic
distribution of infrastructure, the cooling architecture, and the lifecycle of the equipment. Proof-of-Work
(PoW) networks purchase security through continuous computational work. This creates an ongoing
demand for electricity and specialised hardware. Proof-of-Stake (PoS) networks purchase security
mainly through economically staked assets and validator participation, resulting in a materially lower
operational energy requirement.

Bitcoin remains the principal global Proof-of-Work case examined in this report. The Cambridge Digital
Mining Industry Report estimated Bitcoin mining electricity consumption at approximately 138 TWh per
year for 2024. The same report estimated annual greenhouse-gas emissions at approximately 39.8
MtCO2e using a survey-based approach and 69.6 MtCO2e using an IP-location-based approach.! The
difference demonstrates that emissions estimates are highly sensitive to geographic and
methodological assumptions. These figures must not be presented as fixed or transaction-specific
constants.

Litecoin also remains a Proof-of-Work network, but it uses the Scrypt algorithm rather than Bitcoin’s
SHA-256 algorithm. Profitable Litecoin mining is performed with specialised Scrypt ASIC equipment.
Litecoin and Dogecoin can be secured through merged mining, meaning that the same computational
work may generate rewards from and contribute security to more than one Scrypt blockchain. This
creates a material attribution problem: the combined electricity use of the Scrypt mining fleet must not
be counted independently and in full against both Litecoin and Dogecoin. Because the reviewed
evidence does not provide a Cambridge-equivalent, broadly accepted annual LTC electricity and
emissions estimate, the report must present Litecoin qualitatively unless a transparent bottom-up
model is added.

Ethereum currently uses Proof-of-Stake following the Merge. The cited estimate for the global
Ethereum network is approximately 0.0026 TWh per year and approximately 870 tonnes CO2e per
year. The transition from Proof-of-Work to Proof-of-Stake was estimated to reduce annualised
electricity consumption by more than 99.988% and the carbon footprint by approximately 99.992%.2
Any discussion of Ethereum mining must therefore be clearly labelled as historical and pre-Merge.

Cooling is a material part of the environmental assessment. Air cooling has historically been the
prevailing / default mining architecture, but no reliable public global dataset provides an exact current
market share. Dry air cooling may have low direct onsite water consumption, while still producing fan
electricity demand, high noise, dust exposure, and hot-air discharge. Evaporative air cooling increases
direct water consumption. Hydro, direct-liquid, and immersion systems can reduce fan energy and
noise, but their water footprint depends on the final heat-rejection system. A closed-loop liquid system
using dry coolers may consume little water, while a system using cooling towers or once-through water
may have significant withdrawals, evaporation, blowdown, chemical-treatment, or thermal-discharge
impacts.

The report concludes that Ethereum’s current PoS security model has a substantially lower operational
electricity, cooling, water, and dedicated hardware burden than the PoW security models used by
Bitcoin and Litecoin. Bitcoin has the strongest quantitative evidence and the largest documented
absolute footprint among the three assets. Litecoin remains environmentally relevant because it is Pow
and ASIC-secured, but its standalone footprint must be reported with lower confidence because of
limited public data and merged-mining allocation. None of the three assets should be described as

lCambridge Centre for Alternative Finance (2025), Cambridge Digital Mining Industry Report, University of Cambridge. Figures are
estimates tied to the stated method and year.

2Ethereum Foundation / Crypto Carbon Ratings Institute (CCRI) (2022), Ethereum energy consumption and the impact of The
Merge, ethereum.org. Estimates, not guarantees.
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“impact-free,” and renewable-energy sourcing should not be treated as eliminating water, land,
hardware, or ecosystem impacts.

2. Purpose, Scope and Methodology

2.1 Assets Covered

This report compares three crypto-assets only: Bitcoin (BTC), Litecoin (LTC) and Ethereum (ETH). It
separates current and historical consensus mechanisms, identifies direct and indirect environmental
impacts, distinguishes observed data, modelled estimates and qualitative findings, and does not assign
unsupported precision. Evidence relating to Bitcoin must not be assumed to apply quantitatively to
Litecoin, and Ethereum’s current Proof-of-Stake profile must not be applied to its historical Proof-of-
Work period.

2.2 Environmental Boundaries

The assessment is intended to cover the following boundaries, subject to data availability:

» operational electricity and Scope 2 / location-based electricity emissions;
» relevant upstream fuel-cycle emissions where data exist;

* manufacturing of ASICs, servers, power supplies and cooling systems, and equipment
transport;

» electronic waste, resale, repurposing and recycling;

» direct cooling water and indirect water used by electricity generation;
» land occupation and ecosystem effects of power generation;

* noise, heat, dust and local air-quality effects;

» refrigerants, coolants and chemical-treatment risks;

» waste-heat recovery, and demand-response and curtailment claims.

2.3 Data Hierarchy and Evidence Classification

Every important figure is intended to be classified as one of: (A) directly reported / directly measured,;
(B) survey-derived; (C) modelled; (D) inferred; or (E) qualitative only, and accompanied by a confidence
rating of High, Medium or Low. Sources are used in the following order of preference:

1. Peer-reviewed studies and official public-institution reports.

2. Official network / protocol documentation.

3. Recognised technical standards and engineering bodies.

4. Public company disclosures and audited reports.

5. Industry articles, used only as contextual support.
Vendor claims are not used as the sole evidence for environmental performance.

2.4 Methodological Limitations

All numerical values are estimates that depend on methodology, time period, hardware assumptions,
geographic distribution, electricity mix, cooling architecture and data quality. Per-transaction metrics
are not used as the primary measure of impact, because throughput, batching and Layer 2 activity
make simplistic per-transaction comparisons unreliable. Where a figure could not be sourced to the
required standard, it is reported as qualitative rather than estimated to false precision.
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3. Technical Background
3.1 Proof-of-Work

In a Proof-of-Work network, participants (miners) compete to solve a computationally hard puzzle. The
first to find a valid solution proposes the next block and receives a reward. Security is purchased
through continuous expenditure of computation, which translates directly into demand for electricity and
for specialised hardware. As the network’s aggregate hashrate rises, so does its electricity demand,
subject to improvements in hardware efficiency.

3.2 Proof-of-Stake

In a Proof-of-Stake network, the right to propose and attest to blocks is allocated mainly in proportion to
economically staked assets rather than to computational work. Validators run general-purpose
computing equipment and are penalised for misbehaviour through the loss of staked value. Because
security no longer relies on competitive hashing, the operational electricity requirement is several
orders of magnitude lower than for a comparable Proof-of-Work network.

3.3 Mining, Validation and Network Security

Both mechanisms ultimately purchase the same property — the economic cost of attacking the
network. PoW expresses that cost as energy and hardware; PoS expresses it as staked capital at risk.
The environmental significance of this distinction is that POW converts a large share of its security
budget into continuous physical energy consumption and dedicated, rapidly obsolescing hardware,
whereas PoS does not.

4. Asset-Specific Environmental Profiles

Consensus mechanism
MexaHustM 3a KOHCeHCyC

Proof-of-Work (PoW) Proof-of-Stake (PoS)

[fokazamencmaso 3a ussbpuweHa paiiama Jokazamencmso 3a 3ano2

Bitcoin (BTC) Litecoin (LTC) Ethereum (ETH)
SHA-256 - specialised ASICs Scrypt - Scrypt ASICs Staked validators
SHA-256 - cneyuanusupaHu ASIC Scrypt - Scrypt ASIC WkoHoMuyecku 3anoxeHu sanudamopu
Current mining / Texkywy aobus: Yes / la Merged mining w/ Dogecoin / O6euHeH aobus Gdqneral-purpose servers / Cbpsbpr ¢ 0610 npeAHasHaueyue
Enwnmnemwnmau pathways / METUULA Ha EKOMOTMIHOTD BLIAEACTEME

EnekTpoeHeprua
BM ra3oBe

= Continuous mining electricity / EnextpoeHeprua
* Scrypt ASIC heat, noise / TonuHa, Lym

= Electricity ~0.0026 TWhiyr / Enextpoeseprus
= ~870 tCO2efyr [ MapHUKOBK ra3oBe

| ENekTpoHsm oTn « Merged-mining attribution / Pasnpegenenme - >89.988% post-Merge reduction / Hamanenne
Hi ooli water [ Ox , WyM, Boga

ntensity / UHTeH3suBHocT: HIGH

* No robust public TWh figure / HaMa HagexaHa oLeHK;

Material PoW - low confidence

» Cloud/HW impacts remain / OcTaTb4H1 Bb3gelcTBNs

1 Intensity / UIHTeH3uBHOCT: LOW - non-zer

Note: Ethereum mining is historical (pre-Merge) only. PoW values are estimates sensitive to location, hardware and method.
Benexka: lobuebT Ha Ethereum e camo nctopuuecki (npeau The Merge). CTORHOCTUTE 32 POW ca NPUBNUNTENHN OLEHKM.
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Figure 1/ durypa 1. Environmental impact pathway by consensus mechanism / IMbT Ha €k010rMYHOTO Bb3aencTBre
crnopef, MexaHn3ma 3a KOHCEHCYC
Source: author’s synthesis of cited sources (Cambridge CCAF, 2025; CCRI / Ethereum.org, 2022).

4.1 Bitcoin (BTC)

Consensus and hardware: Proof-of-Work using the SHA-256 algorithm, secured with specialised ASIC
mining equipment.

Quantified evidence: annual electricity of approximately 138 TWh for 2024 under the cited Cambridge
report, equivalent to approximately 0.54% of global electricity; greenhouse-gas emissions of 39.8
MtCO2e (survey-based) to 69.6 MtCO2e (IP-based); hardware efficiency of approximately 28.2 J/TH
by June 2024; dedicated e-waste of approximately 2.3 kilotonnes in 2024 under the Cambridge survey
model; and approximately 86.9% of decommissioned equipment reportedly resold, repurposed or
recycled.?

Required qualifications: survey participation can create geographic selection bias; electricity use
changes with hashrate, hardware efficiency, difficulty, price and miner economics; carbon emissions
depend on actual location and marginal / grid electricity; a single “per transaction” figure should not be
used as the primary metric; sustainable energy use does not make the network impact-free; and direct
facility water must be separated from indirect power-sector water.

“BTC has the largest and most extensively documented absolute environmental footprint
among the three assets assessed in this report.”

4.2 Litecoin (LTC)

Consensus and mining: Proof-of-Work using the Scrypt algorithm, secured with specialised Scrypt
ASICs, and capable of merged mining with Dogecoin.

Core environmental assessment: the network requires continuous mining electricity; Scrypt ASICs
create heat, noise, cooling demand and hardware lifecycle impacts. The absolute footprint is expected
to be lower than Bitcoin because the network is smaller, but this must be identified as an inference
unless a transparent measurement model is provided. Litecoin must not be described as
environmentally equivalent to Ethereum merely because it has faster blocks or lower transaction fees;
faster block time does not by itself prove lower total energy use.

“Litecoin’s environmental accounting is complicated by merged mining with Dogecoin. The
same Scrypt ASIC work may secure both networks and generate rewards from both chains.
It would therefore be methodologically incorrect to attribute the full electricity consumption of
the shared Scrypt mining fleet independently to Litecoin and then attribute the same full
amount independently to Dogecoin. The report should either present the combined Scrypt-
mining footprint or disclose a defined allocation method.”

Where Litecoin is modelled, permitted allocation methods include economic allocation by block rewards
and fees, security-value allocation, proportional revenue allocation, or presentation of the combined
Scrypt footprint without chain-level separation. The selected method must be justified and sensitivity-
tested. The full bottom-up calculation model is set out in Appendix B.

“LTC remains a PoW and ASIC-secured asset with material electricity, cooling, noise,
hardware and indirect water impacts. Its standalone annual footprint is less certain than
Bitcoin’s because of weaker public data and merged-mining attribution.”

3Cambridge Centre for Alternative Finance (2025), Cambridge Digital Mining Industry Report, University of Cambridge. Figures are
estimates tied to the stated method and year.
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4.3 Ethereum (ETH)

Current mechanism: Proof-of-Stake, using validators rather than miners and general-purpose servers
or computing equipment. There is no current PoW mining on Ethereum mainnet.

Quantified current evidence: approximately 0.0026 TWh per year and approximately 870 tonnes CO2e
per year; more than 99.988% reduction in annualised electricity use after the Merge; and approximately
99.992% reduction in carbon footprint.*

Required qualifications: figures are estimates, not guarantees; validator count and hardware mix
change over time; cloud hosting still has electricity, cooling and hardware impacts; historical PoW
emissions must be separated from current PoS operations; and Layer 2 throughput makes simplistic
per-transaction comparisons unreliable.

“Ethereum must be described as a current PoS network. References to Ethereum mining
must be limited to the historical pre-Merge period.”

“ETH has the lowest current operational environmental burden among the three assets
assessed, but it retains non-zero impacts from validators, networking, cloud / data-centre
infrastructure, hardware manufacturing and electricity use.”

5. Comparative Assessment of BTC, LTC and ETH

The following table compares the three assets across consensus, hardware, energy, emissions,
cooling, water, e-waste, noise and data confidence. Values are drawn from the cited sources and from
the asset profiles above; “No definitive figure used” is shown for Litecoin where the reviewed evidence
does not support an equally robust public estimate.

4Ethereum Foundation / Crypto Carbon Ratings Institute (CCRI) (2022), Ethereum energy consumption and the impact of The
Merge, ethereum.org. Estimates, not guarantees.
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_ Bitcoin (BTC) Litecoin (LTC) Ethereum (ETH)

Current consensus
mechanism

Hashing / security model

Principal hardware

Current mining

Annual electricity evidence

Annual GHG evidence

Cooling intensity

Air-cooling relevance

Direct water

Indirect water

Dedicated e-waste
Noise

Data confidence

Overall current environmental

intensity

PowW

SHA-256 competitive hashing

SHA-256 ASICs

Yes

= 138 TWhl/year (cited 2024 estimate)

39.8-69.6 MtCO2e depending on method

High-density industrial ASIC heat
Historically prevalent / default

Low for dry air / closed-loop dry systems; higher
with evaporative or tower cooling

Potentially significant through power generation

Material ASIC lifecycle burden

Potentially severe for fan-cooled mines

Medium / high for electricity; method-sensitive
for emissions and water

High

Pow

Scrypt competitive hashing; merged mining with
Dogecoin

Scrypt ASICs

Yes

No equally robust public estimate used; model
separately if required

No definitive figure used; grid- and allocation-
dependent

High-density Scrypt ASIC heat

Historically prevalent / default

Same architecture-dependent principle

Potentially significant through power generation

Material Scrypt ASIC lifecycle burden

Potentially severe for fan-cooled mines
Low / medium — limited public data and merged
mining

Material PoW impact; lower-confidence absolute
estimate

PoS

Economically staked validators

General-purpose validator / server hardware

No on Ethereum mainnet

= 0.0026 TWhlyear

= 870 tCO2elyear

Materially lower validator / server cooling load
Ordinary server / data-centre cooling

Generally low at network-security level, but
cloud / data-centre dependent

Substantially lower because electricity demand
is far lower

Much lower dedicated burden; general-purpose
hardware

Generally much lower

Medium / high for current operational estimate

Low relative to BTC and LTC, but non-zero

Table 1/ Ta6nuua 1. Comparative environmental assessment of BTC, LTC and ETH / CpaBHuTeniHa ekonornyHa oueHka Ha BTC, LTC n ETH
Sources: Cambridge CCAF (2025); CCRI / Ethereum.org (2022); OECD (2022); author’s synthesis. Qualitative ratings are comparative within the scope of this report and are not universal sustainability

certifications.
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6. Electricity Consumption and Greenhouse-Gas
Emissions

6.1 Operational Electricity

Operational electricity for a PoW network is driven by total network hashrate, average hardware
efficiency, network difficulty, the price of the asset and miner economics. Because these variables
move continuously, any single annual figure is a snapshot tied to a stated date and method.

Bitcoin (BTC) = 138 TWh/year (2024) 39.8-69.6 MtCO2e
Litecoin (LTC) No definitive figure used No definitive figure used
Ethereum (ETH) = 0.0026 TWh/year = 870 tCO2elyear

Table 2 | Ta6nuua 2. Summary of cited annual electricity and GHG evidence / O606LleHne Ha UuTupaHuTe JaHHn 3a
rOAMLLIHO NOTpe6eHVe Ha eNeKTPOEHEPrUs 1 EMUCHN

Sources: Cambridge CCAF (2025) for BTC; CCRI / Ethereum.org (2022) for ETH. No equally robust public figure was available for
LTC at the data cut-off.

6.2 Electricity-Mix and Location Effects

Emissions depend far more on where electricity is generated than on the quantity consumed. The
Cambridge report’s survey-based and IP-location-based estimates for Bitcoin (39.8 vs 69.6 MtCO2e)
differ by roughly three-quarters for the same electricity, illustrating that the location and method
assumptions dominate the result. Surveyed location, IP-derived location, mining-pool location and
corporate-headquarters location are not equivalent and must not be conflated.

6.3 Direct and Indirect Emissions

A complete account separates Scope 1 (direct, e.g. on-site generators or flared gas), Scope 2
(purchased electricity, reported on both a location-based and a market-based basis) and material
Scope 3 (notably embodied emissions in hardware manufacturing). Emission factors must be stated
together with their year.

6.4 Why Per-Transaction Metrics Can Mislead

Per-transaction energy figures divide a largely fixed network energy cost by a variable transaction
count, so they rise and fall with usage rather than with real efficiency. Layer 2 networks, batching and
settlement assumptions change the denominator dramatically. Per-transaction figures are therefore
reported, if at all, only with an explicit methodological warning.

7. Mining and Validator Hardware Lifecycle

Hardware impacts are assessed across five stages: (A) manufacturing; (B) use phase; (C) resale and
second life; (D) recycling; and (E) final disposal.

7.1 ASIC Manufacturing

SHA-256 (Bitcoin) and Scrypt (Litecoin) ASICs comprise chips, boards, aluminium, copper, power
supplies and fans, all of which carry embodied energy, water and emissions from extraction and
fabrication. High-efficiency competition can cause economic obsolescence well before physical failure.

7.2 Useful Life, Reuse and Resale

Useful life is shortened by efficiency competition rather than by component wear. Decommissioned
units may be resold to lower-cost-electricity regions, repurposed, or stored. The Cambridge survey
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reported approximately 86.9% of decommissioned Bitcoin equipment as resold, repurposed or
recycled, but such figures depend on self-reporting.

7.3 Electronic Waste

Different studies produce materially different e-waste estimates because they use different
assumptions about useful life, resale, repurposing, storage, export and recycling. Estimates should
therefore be presented as a range, or the methodological conflict should be explained, rather than
reporting a single point value. The cited Bitcoin figure of approximately 2.3 kilotonnes for 2024 is a
survey-model output, not a measured total.

7.4 General-Purpose Validator Hardware

Ethereum validators use general-purpose hardware, so dedicated hardware turnover is materially
lower than for ASIC mining. Cloud infrastructure nevertheless carries embodied hardware impacts.
Bitcoin ASIC lifecycle data must not be assumed to equal Scrypt ASIC lifecycle data; Scrypt ASIC
datasets are less developed. Historical Ethereum PoW hardware must not be counted as current
validator equipment.

8. Cooling Systems and Environmental Effects

8.1 Prevalence and Data Limitations

“Air cooling has historically been the prevailing / default mining architecture. Immersion,
hydro and other liquid-cooling systems are expanding, particularly in high-density and
industrial deployments. The available evidence does not support a precise global percentage
split, and the report must not invent one.”

8.2 Air Cooling

Air cooling relies on ASIC internal fans and facility extraction fans moving filtered or unfiltered ambient
air, usually with hot-aisle / cold-aisle separation. It is characterised by high fan electricity, significant
acoustic emissions, dust and particulate exposure, hot-air discharge and temperature-related throttling.
Direct water use is low only where no evaporative system is used; air-conditioning or evaporative
assistance is often added in hot climates. Air cooling is not automatically low-impact merely because it
does not circulate water through the ASIC — it may shift the burden toward electricity, noise, dust,
refrigerants or evaporative water.

8.3 Evaporative Air Cooling

Evaporative systems cool intake air using the evaporation of water, raising direct water consumption.
They introduce water-quality and treatment requirements, scale and mineral deposition, maintenance,
and blowdown or wastewater, and they increase risk in water-stressed regions.

8.4 Direct-to-Chip / Hydro Cooling

Direct-to-chip and hydro systems circulate water, glycol or another coolant in a closed primary loop
through cold plates and pumps, transferring heat to a secondary loop and ultimately to a dry cooler or a
cooling tower. They reduce fan energy and can deliver high outlet temperatures suitable for heat
recovery, but introduce pump electricity, corrosion inhibitors and leak-management requirements.

Critical distinction: “Hydro-cooled” does not automatically mean high water consumption. A
closed loop using dry heat rejection may have low consumptive water use, while a cooling-
tower system may consume significant water.
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8.5 Single-Phase and Two-Phase Immersion Cooling

Immersion cooling submerges hardware in a single-phase or two-phase dielectric fluid, removing or
reducing ASIC fans, lowering noise and improving thermal uniformity. Potential overclocking may offset
some efficiency gains by increasing total compute and electricity use. Impacts include coolant
manufacture, coolant leakage, degradation, replacement and end-of-life, pumps and heat exchangers,
and the choice of dry versus evaporative heat rejection. Immersion improves waste-heat recovery
potential. It must not be described as automatically “green” or “water-free.”

8.6 Heat Rejection and Waste-Heat Recovery

Every cooling system must ultimately reject or reuse heat. Options include dry coolers, air-cooled
chillers, water-cooled chillers, cooling towers, once-through water, and reuse pathways such as district
heating, industrial process heat, greenhouses and domestic hot water. Recovered heat must be
guantified against actual displaced fuel and disclosed with its seasonal utilisation; theoretical heat
recovery must not be counted as achieved savings, and seasonal mismatch between heat supply and
demand must be acknowledged.

Mining / server heat load

etfifecture / ApxuTekTypa HIWY

Air cooling Evaporative air Direct-liquid / hydro Immersion
Bb3dywHo oxs aHe W3napumenHo oxnaxoare Aupekmio meyHo / xudpo Momansujo
fans - low direct water higher water use closed loop - pumps 1-phase / 2-phase

Heat reiec\lqi'or reuse / OTBEX/IAHE UMM ONON30TBOPSBAHE Ha TON/MHATA

Cyx oxnadumen / Yumsp OxnadumenHa Kyna EGHOKpaMHO U3Non3saHe (o] Ha b5}

Dry cooler [ chiller ’ ‘ Cooling tower Once-through water Waste-heat y (district / pi Ig

Environmental variables tracked at every stage / Eko/lorn4yim npoMeH/MBK Ha BCEKW eTan

« Direct water use / Mpsko noTpefinexue Ha Boja « Indirect (power-sector) water / Henpsiko BogonoTpefnenue + Cooling electricity / EnexTpoeHeprita 3a oxnaxgaHe
« Noise / LLlym « Dust & air quality / Tpax 1 Ka4ecTa0 Ha Bb3gyxa « Coolant / refrigerant risk / Xnagunen arent

*H potential / O Ha TONNMHa + Suitability for hot / water-stressed sites + Maintenance complexity / CTIOKHOCT Ha NOQAPEKKA
"Hydro-cooled" # high water use - "Immersion” % water-free | ,Xupo® # BUCOK paxos Ha Boga - ,MoTansiuo® # Ges soga

Water footprint depends on the final heat-rejection system, not the cooling label. / BogHWAT oTneuaTbk 3aBUCK OT KpaiiHaTa CMCTEMA 38 OTBEXAAHE Ha TONNMHATA.

Figure 2 | durypa 2. Cooling and heat-rejection pathway with environmental variables / MbT Ha oxnaxaaHe n oTBeXaaHe Ha
TOM/IMHaTa C EKOSIOTMUYHUTE NPOMEHINBN
Source: author’s synthesis; engineering practice per ASHRAE TC 9.9 (2021).

8.7 Cooling Comparison
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Direct water use Low (none if no evaporation) Increased Low if dry rejection; high if tower Low if dry rejection

Indirect water use

Cooling electricity

Noise

Dust exposure

Hardware temperature stability
Coolant | refrigerant risk
Heat-recovery potential
Suitability for hot climate

Suitability for water-stressed
region

Maintenance complexity

Likely PUE range (source-
dependent)

Grid-dependent
High (fans)
High
High
Variable
Low (refrigerant if AC)
Low (low-grade hot air)

Poor
Good (dry only)
Low

Higher

Grid-dependent
Moderate
Moderate—high
Moderate
Variable
Low—moderate
Low

Moderate
Poor
Moderate

Moderate

Grid-dependent
Lower (pumps)
Low-moderate
Low
Good
Moderate (glycol, inhibitors)
Good
Good

Good (dry rejection)
Moderate—high

Lower

Grid-dependent
Low (pumps, few/no fans)

Low

Very low

Very good

Moderate—high (dielectric fluid)

High
Good

Good (dry rejection)
High

Lowest

Table 3 | Ta6nuua 3. Comparative environmental characteristics of cooling architectures / CpaBHUTE/TH €KONMOTNYHW XapaKTEPUCTUKMA Ha apXUTEKTYPUTE 3a OxJ1axaaHe
Source: author’s synthesis; ASHRAE TC 9.9 (2021). PUE ranges are indicative and source-dependent; values are qualitative comparisons within this report.
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9. Water Footprint

The water assessment distinguishes the following terms. Water withdrawal is the total water removed
from a source. Water consumption is water not returned to the same source in the same condition or
period, often because of evaporation. Direct facility water is water used at the mining or validator facility.
Indirect electricity water is water used or consumed by power plants and upstream energy production.
Thermal discharge is the return of warmer water to a receiving environment.

Mandatory warning: A dry air-cooled mine can have near-zero direct facility water
consumption and still have a material indirect water footprint if its electricity comes from
water-intensive thermal or hydropower systems.

9.1 Direct Water Withdrawal

Direct withdrawal is the volume drawn from municipal supply, surface water or groundwater for
evaporative or tower cooling, makeup water and treatment. Closed dry-cooled systems may have
negligible withdrawal.

9.2 Direct Water Consumption

Consumption is the portion not returned — principally evaporative losses and cooling-tower blowdown.
It is the most relevant metric for water-stress impact at the facility level.

9.3 Indirect Water Use from Electricity Generation

Thermal power plants and hydropower can consume large volumes of water per kWh. A facility with
near-zero direct water can therefore still carry a substantial indirect water footprint determined by its
electricity mix.

9.4 Thermal Discharge and Water Quality

Where once-through water or cooling towers are used, returned water may be warmer (thermal
discharge) and may carry treatment chemicals or concentrated minerals, with potential effects on
receiving ecosystems.

9.5 Water-Stress and Site Selection

Water-risk assessment should consider basin-level water stress, drought frequency, seasonal scarcity,
potable versus non-potable water, municipal supply competition, groundwater depletion, wastewater
disposal, chemical treatment, cooling-tower drift, and community and environmental-justice impacts.
Water Usage Effectiveness (WUE) is used only with a stated definition — litres of water consumed per
kWh of facility energy or IT energy, with the denominator made explicit.

10. Land, Noise, Air Quality and Local Community
Effects

PoW mining facilities can generate continuous high-frequency fan noise, ambient heat, dust and
particulate exposure, and local air-quality effects where on-site fossil generation is used. Land
occupation and ecosystem effects also arise upstream, from the electricity generation that supplies the
facility. These local effects fall disproportionately on neighbouring communities and warrant acoustic
modelling, setback distances, air-quality assessment and a public complaints process. Validator and
data-centre infrastructure for PoS generally produces materially lower local effects but is not free of
them.
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11. Geographic Distribution and Electricity-Mix Risk

Existing geographic evidence is largely Bitcoin-specific and must be labelled as such. Bitcoin mining
geography must not be presented as the demonstrated geography of Litecoin mining. For each PoW
asset, the assessment considers estimated mining location, grid carbon intensity, marginal versus
average electricity, fossil-fuel share, renewable / nuclear share, power-purchase structure, behind-the-
meter generation, curtailed or stranded-energy claims, water stress, local air pollution, grid congestion
and community noise.

For Ethereum, validator and cloud-hosting distribution should be assessed where data exist; mining
maps must not be used. A source-quality warning applies throughout: surveyed location, IP-derived
location, mining-pool location and corporate-headquarters location are not equivalent.

12. Mitigation Measures

Mitigation is organised as a hierarchy, from the most structural to the most operational measures.

Tier 1 - Structural mitigation

» Transition from PoW to a lower-energy consensus mechanism where technically and socially
feasible.

» Protocol-level efficiency improvements.

Tier 2 — Electricity mitigation
« Additional low-carbon electricity, with hourly matching rather than annual certificate claims
alone.

» Location-based and market-based emissions disclosure; curtailment and demand-response
evidence; avoidance of increased fossil generation.

Tier 3 — Cooling mitigation
* Reduce PUE; use dry heat rejection in water-stressed areas; eliminate unnecessary fan
power; monitor WUE; leak detection; responsible coolant and refrigerant management.
Tier 4 - Circular hardware
» Longer useful life, repair, resale, repurposing and certified recycling, with chain-of-custody
records and no unsupported “100% recycled” claims.
Tier 5 — Heat reuse
* Quantify recovered heat, identify the actual displaced fuel, disclose seasonal utilisation, and
avoid counting theoretical heat recovery as achieved savings.
Tier 6 — Site and community safeguards
« Acoustic modelling, noise limits, setback distances, water-stress screening, environmental
permits, air-quality assessment and a public complaint process.
Tier 7 - Claims governance

The following claims are prohibited: “zero environmental impact”; “100% green” without defined
boundaries; double-counted renewable attributes; double-counted merged-mining energy; avoided-
emissions claims without a counterfactual; and treating flare-gas use as automatically carbon-negative.
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13. Environmental Disclosure Framework

For each mining or validator operation, the framework collects structured data across six domains:
general operation details; electricity; emissions; cooling; hardware; and local impact. The full field list is
provided as a reusable template in Appendix C. Consistent application of this framework allows the
qualitative findings of this report to be replaced over time with operator-level measured data, classified
and confidence-rated in accordance with Section 2.3.

14. Conclusions by Asset
14.1 Bitcoin (BTC)

High current absolute environmental footprint; strongest quantitative evidence; material electricity,
GHG, indirect water, cooling, noise and ASIC lifecycle effects; performance varies materially by
location and operating model.

14.2 Litecoin (LTC)

Material PoW impact from Scrypt ASIC mining; likely lower absolute footprint than BTC but not low-
impact by design; insufficient robust public data for a definitive standalone annual figure; merged
mining requires non-duplicative attribution.

14.3 Ethereum (ETH)

Very low current operational energy and carbon footprint relative to BTC and LTC after the transition to
PoS; no current mainnet mining; non-zero impacts remain from validators, servers, cloud infrastructure,
electricity, cooling and hardware.

14.4 Overall Conclusion

“Consensus mechanism is the dominant structural driver, but environmental performance
also depends on scale, location, electricity source, hardware, cooling, water stress, lifecycle
management and disclosure quality.”

15. Data Gaps and Open Research Questions

* No Cambridge-equivalent, broadly accepted annual electricity and emissions estimate for
Litecoin.

* No standardised, agreed method for allocating merged-mining energy between Litecoin and
Dogecoin.

* No reliable global dataset establishing the current split between air, evaporative, hydro / direct-
liquid and immersion cooling.

« Limited and inconsistent water-accounting data, particularly the separation of direct facility
water from indirect power-sector water.

» Underdeveloped life-cycle assessment data for Scrypt ASIC hardware relative to SHA-256
ASICs.

« Limited public data on validator and cloud-hosting geographic distribution for Proof-of-Stake
networks.

» Inconsistent treatment of avoided-emissions, flare-gas and demand-response claims across
operators.
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Appendix A - Definitions and Bilingual Glossary

The following terms are used consistently throughout the report. Abbreviations BTC, LTC, ETH, ASIC,
PUE, WUE, TWh, MWh, kWh, MtCOZ2e and tCO2e are not translated and are defined at first use.

Environmental impact
Proof-of-Work (PoW)

Proof-of-Stake (PoS)
Mining
Miner

Validator

Hashrate

ASIC

Greenhouse-gas emissions
Carbon footprint

Carbon dioxide equivalent (CO2e)
Electronic waste | e-waste
Air cooling

Evaporative cooling
Direct-to-chip cooling
Hydro cooling

Immersion cooling
Single-phase immersion
Two-phase immersion

Heat rejection

EkonornyHo B'b3,qe|7ICTBI/Ie

Jokasatencrso 3a ussbpLleHa pabota (Proof-of-Work,
PoW)

[Jokazarenctso 3a 3anor (Proof-of-Stake, PoS)
[o6uB (MaiHWHT)

MuHbOPp / y4acTHMK B fo6uBa (onepaTop no A4o6uB BbB
hopmaneH KOHTEKCT)

Bannpgatop

XewpenT / nsumcnutenHa MOLLHOCT Ha MpexaTa
CneupanuaunpaHa nHterpasiHa cxema (ASIC)
EmMucun Ha napHWKOBY rasose

BbrnepogeH otnevarbk

EkBvBaneHT Ha BbriepofeH auokeung (CO2e)
EnexkTpoHHu oTnagbum

Bb3ayLwHO oxnaxjaHe

M3napuTenHo oxnaxgaHe

[vpekTHO oxnaxaaHe Ha yuna

Xnapo oxnaxaaHe / TEYHO oxnakaHe ¢ BOAEH KOHTYP
MoTanAawo oxnaxgaHe

EnHohasHo notanswo oxnaxaaHe

[ByhasHo notanaLo oxnaxaaHe

OTBexaaHe Ha Torn/vHaTa
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Waste-heat recovery OnonsoTeopsiBaHe Ha oTnagbyHaTa ToniMHa
Water withdrawal Bogouepnexe

Water consumption MoTpebneHve Ha Boda

Water footprint BogeH otnevatbk

Water stress BogeH ctpec

Thermal discharge TONMHHO 3aycTBaHe / TOM/IMHHO 3amMbpcsaBaHe

KoedhnumeHT Ha edpekTUBHOCT Ha M3Mo/i3BaHaTa eHeprus

Power Usage Effectiveness (PUE) (PUE)

Water Usage Effectiveness (WUE) KoedhnumeHT Ha edpekTUBHOCT Ha U3nosi3BaHaTa Boga

(WUE)
Location-based emissions Emucun, nsuncnenn cnopeg MectonosioKeHneTo
Market-based emissions Emucuu, nsumcnenn Ha nasapHa ocHoBa
Merged mining Ob6eaunHeH fobms (merged mining)

Appendix B - Calculation Methodology

Where a Litecoin (or other Scrypt) bottom-up estimate is produced, the following steps are applied and
every assumption is disclosed:
1. Obtain a dated Litecoin / Scrypt network hashrate.
Establish a representative hardware-efficiency range in J/MH.
Calculate IT power: IT power (W) = network hashrate (MH/s) x efficiency (J/MH).
Apply facility overhead: facility power = IT power x PUE.
Calculate annual electricity: annual TWh = facility power (MW) x 8,760 / 1,000,000.

Apply location-weighted emissions: MtCO2e = annual TWh x emission factor (gCO2e/kWh) /
1,000.

7. Apply WUE where direct water is modelled: water (m3/year) = facility electricity (kWh) x WUE
(L/kwh) / 1,000.

8. Apply and disclose the merged-mining allocation method.

o gk v

9. Present low, central and high cases.
10. State the data date and confidence level.

Model outputs must not be rounded to false precision, and the chosen allocation method must be justified and sensitivity-
tested.

Appendix C - Environmental Data Collection Template

The template below is collected for each mining or validator operation.

General
» Asset / network; facility location; reporting period; ownership / operator; installed MW; average
MW:; uptime; production / hashrate or validator count.
Electricity
« Metered kWh; IT kWh; total facility kWh; PUE; grid supplier; hourly / annual electricity mix;
PPAs; renewable certificates; behind-the-meter generation; curtailment.
Emissions

» Scope 1; Scope 2 location-based; Scope 2 market-based; material Scope 3; emission factors
and year; methane or flaring methodology.
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Cooling
» Architecture (air, evaporative, hydro / direct-liquid, immersion or hybrid); coolant; refrigerant;
cooling electricity; heat-rejection method; direct water withdrawal; direct water consumption;
WUE; blowdown; wastewater; coolant loss.

Hardware

* Number and model of units; efficiency; purchase date; retirement date; resale; repurposing;
recycling vendor; disposal evidence.

Local impact

* Noise; complaints; ambient heat; dust; water stress; local grid events; emergency generator
hours.

Final Position

“Bitcoin and Litecoin remain Proof-of-Work networks with structurally material electricity,
hardware and cooling requirements. Bitcoin has the largest and best-documented absolute
footprint. Litecoin has a smaller but less precisely measured PoW footprint complicated by
merged mining. Ethereum’s current Proof-of-Stake network has a substantially lower
operational footprint, although it is not impact-free. For all three assets, the actual
environmental outcome depends on location, electricity mix, cooling, water stress, hardware
lifecycle and the quality of environmental disclosure.”
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1. Pe3iome

EkONormyHoTo BbL3AENCTBME Ha AdafeHa KpunToBaslyTa ce onpenens OCHOBHO OT WU3M0/3BaHus
MEeXaHM3bM 3a KOHCEHCYC, XapAyepa 3a 3aluTa Ha MpexaTa, KONMYeCcTBOTO WM U3TOYHMKA Ha
notpebsiBaHata efeKTpoeHeprus, reorpad)CKkOTo  pasnpefeneHve Ha  UHpacTpykTypara,
apxuTekTypaTa Ha oxX/laxaaHe U XXU3HEeHUS LUMKbN Ha 06opyaBaHeTo. MpexuTe, nanonasatuy Proof-of-
Work (PoW), ocurypsiBaT curypHocTTa 4pe3 HenpekbcHaTa maumcnutenHa pabota. ToBa cb3gasa
NMOCTOSIHHO ThbPCEHE Ha eNEKTPOEHEPTUS 1 cneunannsmpaH xapayep. Mpexute, nanonssatum Proof-of-
Stake (PoS), ocurypsiBaT CUrypHOCTTa OCHOBHO Ype3 MKOHOMUYECKM 3a/T0XKEHN aKTUBK U yyacTue Ha
Ba/IMAaToOpK, KOETO BOAM A0 CbLUIECTBEHO MO-HNCKO ONEpPaTUBHO EHEPronoTpebeHue.

Bitcoin octaBa OCHOBHUAT rnobasneH npumep 3a Proof-of-Work, pasrnexgaH B HacTosawma AokKnag.
Cambridge Digital Mining Industry Report oueHsBa NnoTpe6/1eHNETO Ha efleKTpoeHeprns oT 4oousa Ha
Bitcoin Ha npubnunsntenHo 138 TWh roguwHo 3a 2024 r. CbwmAT AOKIa4 OueHABa roguliHuTe
eMnCUN Ha NapHMKOBU rasose Ha npubnunsntenHo 39,8 MtCO2e npu nNoaxon, OCHOBaH Ha aHKeTHU
[laHHK, 1 69,6 MtCO2e npu noaxop, oCHoBaH Ha IP-reonokaums.’> Pasnukarta nokasea, 4ye OLeHKuTe 3a
eM1cumTe ca CUTHO 3aBUCKUMU OT reorpaddCKnTe 1 MeTof40N0rMMYHUTE AOMYCKaHusA. Te3n CTOMHOCTU He
cnepfBa fa ce NpeAcTaBAT KaTto YUKCHMpaH UAK KaTo NOCTOSIHHU CTOMHOCTU Ha eHa TpaH3akuus.

Litecoin cbuio npoagbmkaBa ga nsnonssa Proof-of-Work, Ho n3nonsea anroputbma Scrypt, a He SHA-
256, n3nonseaH oT Bitcoin. PeHTabunHuaT obus Ha Litecoin ce u3BbpLUBaA CbC CrneLuaim3npaHo
Scrypt ASIC o6opyaaHe. Litecoin n Dogecoin morat ga 6bgaT 3awmTtasaHu Ypes obeanHeH fo6ms
(merged mining), Npu KOWTO eAHa M Cbllia N34ncInTeNHa paboTa MoXe Aa reHeprpa Bb3HarpaxaeHus
U Ja [onpuHacs 3a CUIypHOCTTa Ha noeedve OT efHa Scrypt 6nokveiiH mpexa. ToBa cb3faBa
CblLLECTBEH Mpobnem npu pasnpedensHeTo Ha Bb3AENCTBMETO: OOLOTO MNOTpebneHne Ha
enekTpoeHeprns ot Scrypt ob6opyaBaHeTo He TpsA6Ba fa 6bAe OTYMTAHO HE3aBWCHMO U B MbJlEeH
pasmep efHOBpeMeHHO 3a Litecoin n Dogecoin. Tbii KaTo 13N0A3BaHUTE U3TOYHULM He NpenoCTaBAT
LUMPOKO MpueTa roguilHa oLeHka 3a noTpebneHmeTo n emmcumTe Ha LTC, ekBUBa/ieHTHa Ha Tasun Ha
Cambridge 3a Bitcoin, Litecoin cneasa ga 6b4e npeacTaBsH Ka4ecTBEHO, OCBEH ako He 6bae AobaBeH
npo3payveH mogen ,0TA0NY Harope”.

Ethereum noHacToswem wusnonsea Proof-of-Stake cneg The Merge. UntnpaHata oueHka 3a
rnobanHarta mpexa Ha Ethereum e npuénusutenHo 0,0026 TWh roguiiHo 1 npubnusntesiHo 870 ToHa
CO2e roguwHo. Mpexoabt ot Proof-of-Work kbm Proof-of-Stake e oueHeH kaTo HamasieHne Ha
roguHoOTO noTpebeHne Ha enekTpoeHeprus ¢ nosede oT 99,988% n Ha BbrAepoaHns OoTnevaTbk ¢
npuénmsnTenHo 99,992%.° Mopaau ToBa BCAKO 06CHXAAHe HA f06MBa Ha Ethereum Tpsi6Ba sicHO aa
6bae 0603HAYEHO KaTo NCTOPUYECKO M OT nepunoga npeam The Merge.

OxnaxgaHeTo € CbLIeCTBEH €efleMeHT OT eKosorMyHaTa oOleHKa. Bb3aylHOTO oxnaxaaHe
ncTopuyeckn e npeobnajasallata/ctaHaapTHaTa apxXMTeKTypa 3a oxnaxaaHe npy o6vea, HO HSMa
HagexaeH nybnmueH rnobasieH Habop OT JaHHK, KOTO Aa onpeaens TOUHUSE My TeKyLl, nasapeH as.
Cyx0TO Bb3/lyLLHO OXNaxaHe MOXe [a MMa HUCKO Mpsiko noTpebrieHne Ha Boda Ha o6ekTta, Ho
ChblLUEBPEMEHHO Aa Cb3faBa AOMb/IHUTENHO MOTPEG/IeHNE Ha eNeKTPOEHEPrUsi OT BEHTWUIaTopw,
BMCOKM HMBA Ha LUyM, NPaxoBO HaTOBapBaHe M OTBEXAAHe Ha ropell Bb3ayX. M3naputenHoTto
Bb3AYLHO OXNaXAaHe yBenunyaBa MpsikoTo noTpebrieHne Ha Boga. XuAapo, AUPEKTHOTO TEYHO U
noTansioTo OXNaxAaHe MoraT [a HaMasifAT eHeprusTa 3a BEHTMNATOpW M LyMa, HO BOAHUAT UM
oTrneyaTbk 3aBMCK OT KpaiiHaTa cucTeMa 3a oTBeXJaHe Ha Ton/ivMHaTa. 3aTBOpeH TeUYeH KOHTYP CbC
CyXn OXNaguTenn Moxe Aa notpe6siBa Masiko Bofa, A0KATO CUCTEMA C OX/TaAUTENTHU KyNn UIn
€HOKPAaTHO M3M0N3BaHe Ha BoJa MOXe [la UMa 3HauUMTe THU BOA0UEPNEeHs], U3napeHne, npoayxsaHe,
XVIMUYECKO TPEeTUpaHe WM TOM/IMHHO 3aMbpCsiBaHe.

5Cambridge Centre for Alternative Finance (2025), Cambridge Digital Mining Industry Report, University of Cambridge. CtoiiHocTute
ca OLEeHKM, 06BBbP3aHN C MOCOYEHNUTE METOZ U FoAMHa.

SEthereum Foundation / Crypto Carbon Ratings Institute (CCRI) (2022), notpebneHne Ha eHeprus oT Ethereum n echekTsT Ha The
Merge, ethereum.org. OueHKu, He rapaHLyu.
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JoknagbT 3akniovaBa, vYe HacToAwmaTt PoS mogen 3a curypHocT Ha Ethereum uma 3HauMTesiHO no-
HWCKO OMnepaTUBHO MNOTpebneHne Ha enekTPOEeHEeprus, Hyxaa OT ox/axiaHe, BOAEH OTneyaTbk U
HaTtoBapBaHe OT crneuuanM3npaH xapayep B cpaBHeHue ¢ PoW mopgenute Ha Bitcoin u Litecoin. 3a
Bitcoin cbliecTByBaT Hali-CUIHUTE KOMMYECTBEHU fokasaTefncTtBa W TOW uma Haik-ronemus
[OKyMeHTUpaH abCconoTeH oTnevaTbk cpef Tpute akTuea. Litecoin octaBa eKoslorMyHoO pefieBaHTeH,
Tbil KaTto n3nonssa PoW n ASIC ob6opyaBaHe, HO CaMOCTOSATE/THUAT My OTnevyaTbK c/efBa da 6bae
npeacTaBsAH C MNO-HUCKA CTENEeH Ha YBEPEeHOCT Mopagu OrpaHuyYeHuTe nyo6/iMyHM  faHHu U
pasnpefensHeTo Ha Bb3geincTemeTo npy merged mining. HATO eQuH OT TpUTe akTMBa He crefBa fa
61be onvceaH kaTo ,6e3 Bb3aeicTeme”, a u3non3BaHeTo Ha Bb306HOBSAEMa eHeprus He cnejsa ga ce
nprvemMa Kato npemaxsallo Bb3elcTBUsATa BbpXy Bogata, 3emMsaTa, Xxapayepa unmn ekocmctemuTe.

2. Llen, o6xBaT n MmeToaosiorus

2.1 Oo6xBaHaTu aKTuBM

HactosawmaT goknag cpaBHsiBa camo Tpu KpunTtoaktmea: Bitcoin (BTC), Litecoin (LTC) n Ethereum
(ETH). Toin pasrpaHnyaBa TekyLmnTe M UCTOPUYECKNTE MEXAHU3MU 3a KOHCEHCYC, uaeHTuduumpa
npekMTe W HenpekuTe ekoMorMyHW Bb3AelCTBUA, pasrpaHuyaBa HabnwgaBaHUTe  [AaHHM,
MOAENUPaHUTe OLUEHKM W KayecTBEeHWTe W3BOAW, W He npunucBa HeOOGO0CHOBaHa TOYHOCT.
[JokasaTencreara OTHOCHO Bitcoin He cnefBa fa ce npuemart Kato NpUioXnMn KOSIMYeCTBEHO KbM
Litecoin, a HacToawmAT Proof-of-Stake npodwmn Ha Ethereum He cnepgsa ga ce npuniara KbMm
nctopuyeckus my nepuog Ha Proof-of-Work.

2.2 'paHULM Ha eKo/norMyHara oLeHkKa
OueHkaTta uma 3a Len ga obxesaHe cregHuTe rpaHnuy, B 3aBUCMMOCT OT HA/IMUMETO Ha AaHHW:
* onepaTuBHO NOTpe6/IeHME Ha eniekTpoeHeprus n emucnn no O6xeart 2 / cnopeg,
MeCTOMNOSIOXEHUETO;
* pesieBaHTHM EMWCUM OT TOPUBHUSA LKL HArope no Bepurata, KbAeTo CblLecTBYBaT JaHHW;

e npou3BoAcTBO Ha ASIC, CbpBbPU, 3axXpaHBaHUSI U CUCTEMM 3a OX/TaXAaHe, KakTo U TpaHcnopT
Ha o6opyaBaHe;

* e/IeKTPOHHM OTNaAbLUU, NPenpoaaxoa, NOBTOPHO M3MO0/3BaHE 1 PeLMKIMpaHE;

¢ MpsdKa BOoAda 3a oxXNnaxaaHe N Henpgdka soaa, 3nosi3asaHa rnpun npon3soAcTtBOTO Ha
€/IEKTPOEHEPINA,

* 3emMenosisBaHe n B'b3,D,6I7ICTBl/IF| BBbPXYy EKOCUCTEMUTE OT NPON3BOACTBOTO Ha €/IEKTPOEHEPIUA;
* LyM, TOM/IMHG, Nnpax u B'b3,EI,EI7ICTBVIF| BBbpPXYy MECTHOTO Ka4eCTBO Ha Bb3ayXa,
*  XNaawHu areHTun, oxnaxgawin Te4HOCTU N PUCKOBE OT XMMNYECKO TPETUPAHE;

* 0Mo/30TBOPsIBAHE Ha OTNagbyHa TONINMHA, KAKTO Y TBbPAEHUSA 3a MBKABOCT Ha TbPCEHETO U
orpaHu4yaBsaHe (curtailment).

2.3 I7Iepapxm~| Ha N3TOYHULUNTE N KﬂaCI/ICbI/IKaU,I/Iﬂ Ha goKa3aTtesicTBarta

Bcsika BaxkHa CTOMHOCT cnefpa Aa 6bae knacuguumupaHa kato egHa oT: (A) Npsiko goknaasaHa / npsiko
nsmepeHa; (B) nonyyeHa ot aHkeTu; (C) mogenupana; (D) unssegeHa; nnn (E) camo kavyectseHa, 1
npuapy>xeHa oT oueHKa Ha yesepeHocT Bucoka, CpegHa unv Hucka. VIstouHmumnTe ce mnsnonssar B
cnefHuvA pef Ha npeanoyvTaHue:

1. PeueHsupaHu nicnegsanva n othuumanHy Aoknagn Ha nyemyHu MHCTUTYUUN.

2. OdwumanHa foKymeHTaumsa Ha MpexaTa / npoTokona.

3. TpusHaT TEXHMYECKM CTaHAAPTWN U UHXEHEPHU OpraHu.

4. TMy6anyHM KoprnopaTBHM ONOBECTABAHMSA Y OAUTUPaHW JoKnaan.
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5. OTpacnoBu cTaTim, U3N0JI3BaHN CaMo KaTo KOHTEKCTyaslHa noaxpena.

TBbpPAEHUATA Ha JOCTABYUMUM HE Ce M3M0/s3BaT KaTo eAMHCTBEHO A0Ka3aTesIcTBO 3a €KOSI0rMYHM
nokasaresnu.

2.4 MeTOA40/M10TNYHU OrpaHNYeHuns

Bcuuku uncnoBm CTOMHOCTU ca NPUGN3UTESTHU OLEHKW, 3aBUCELLIM OT METO/10/10TUATa, pasrnexaaHns
nepuogd, AOMyckaHuATa 3a Xapgyepa, reorpaddCKoTo pasnpefesieHvne, eneKTPOoeHEepruinHuA MUKC,
apxuTeKTypaTa Ha oxnaxjaHe 1 KauecTBOTO Ha AaHHUTe. [okasaTesiTe Ha efHa TpaH3akKums He ce
M3MoN3BaT KaTo OCHOBHA Mspka 3a Bb3AEeiNCTBMETO, Tbil KaTo nponyckarenHara cnoco6HOCT,
rPynMpaHeTo Ha TpaH3aKUMK U akTUBHOCTTA OT C/10ii 2 (Layer 2) npaBsiT ONPOCTEHUTE CPABHEHUS Ha
TpaH3aKUuus HeHaaexaHu. KoraTto gafeHa CTOMHOCT He e Mor/a Aa 6be 060CHOBaHa 10 U3MCKBaHWS
CTaHaapT, TS ce NpeAcTaBsa KayecTBEHO, a He KaTo OLUeHKa ¢ nodsexaalla TOYHOCT.

3. TexHn4yecka ocHoBa
3.1 Proof-of-Work

B mpexa ot tun Proof-of-Work yyactHuumte (MMHbLOPUTE) Ce CbCTe3aBaT [a pellar U3YnUc/NTesIHO
TpyAHa 3ajadva. MNbpBUAT, KOTO HaMmepun Ba/IMAHO peLleHne, npegnara cnegsaimsa 610K 1 nonyyasa
Bb3HarpaxaeHve. CUrypHocTTa ce ocurypsisa uypes HenpekbCHaT pasxof, Ha usuucimTenHa pabora,
KOWTO ce wm3passiBa MNPsKO B TbPCEHE Ha efieKTpoeHeprus M Ha cneumanusvpaH xapgyep. C
HapacTBaHeTO Ha obLiarta usyncnnTenHa MOLWHOCT Ha MpexaTa HapacTBa W HEMHOTO TbpCceHe Ha
efleKTpoeHeprus, Npu oTynTaHe Ha NofobpeHnaTa B e(pekTMBHOCTTA Ha Xapayepa.

3.2 Proof-of-Stake

B mpexa ot Tun Proof-of-Stake npaBoTo Aa ce npegnaraT v NOTBbPXAABAT 6/10KOBE ce pa3npenens
OCHOBHO NPOMNOPLMOHA/IHO HA MKOHOMUYECKUN 3a/10)KEHUTE aKTVBW, a He Ha n3dncMTenHaTa paboTa.
Banngatopute paboTaT ¢ obopyaBaHe € 06WO npegHasHavyeHue M GMBAT CaHKLMOHUPaHW npu
3noynotpeba upes3 3aryba Ha 3as/ioKeHa CTOMHOCT. Tbil KaTo CUTypHOCTTa Beve He pasuuTa Ha
cbCTe3aTesHO XelunpaHe, onepaTMBHOTO NOTpe6IeHne Ha eNekTPoOeHeprua e C HAKOMNKO nopsabka
MO-HMCKO OT TOBa Ha cpaBHMMa Mpexa Proof-of-Work.

3.3 Jo6uB, BaiMaupaHe U CUTYPHOCT Ha MpexaTta

W pBata mexaHu3ma B kpaliHa cCMeTKa OcurypsiBat ejHO U CbLL0 CBOWNCTBO — MKOHOMMYECKATa LieHa
Ha aTaka cpeLly mpexaTa. POW n3pa3sBa Ta3u LieHa Kato eHeprua u xapayep; PoS a nspassasa kato
pUCKOB 3a10XeH Kanutasn. EKonorMyHoTo 3HavyeHne Ha ToBa pasrpaHuyeHue e, ye PoW npespbLia
rofiiMa yacT OT 6lopKeTa CU 3a CUTYPHOCT B HEMPEKbCHATO hr3nMYecko notTpebneHne Ha eHeprusa 1 B
cneunanunsvpaH, 6bp30 ocTapasaLy, xapayep, gokaTo PoS He npasu ToBa.

v1.0 - data cut-off 2025 - Page 23 of 39



Environmental Impact of BTC, LTC & ETH

4. EkonornyeH npodusa no akTue

Consensus mechanism
MexaHu3zbM 3a KOHCeHCYC

Proof-of-Work (PoW)

[fokazamencmaso 3a ussbpuweHa paiian‘ra

YACT Il — BBJ/TTAPCKHA

Proof-of-Stake (PoS)
ﬂon’a:eamencmgo 3a 3anoz

Bitcoin (BTC)
SHA-256 - specialised ASICs
SHA-256 - cneyuanusupaHu ASIC
Current mining / Texkywy aobus: Yes / la

Litecoin (LTC)
Scrypt - Scrypt ASICs
Scrypt - Scrypt ASIC

Merged mining w/ Dogecoin / O6euHeH aobus

Environmentg jmpact pathways / METHLLA Ha EKONOTHUHOTO BL3AEHCTEHE

) | EnektpoeHepria « Continuous mining electricity / Enektpoereprus

W rasoBe * Scrypt ASIC heat, noise / TonamHa, wym

+ Merged-mining attribution / Pasnpegenenve

Ethereum (ETH)
Staked validators
VIKOHOMUYECKU 3a/10eHU sanudamopu

General-purpose servers / Cbpsbpy ¢ 0610 Npe/HaSHaUEH e

= Electricity ~0.0026 TWhiyr / Enextpoexepris
» ~870 tCO2elyr / MapH1KOBM ra3oBe
= >99.988% post-Merge reduction / Hamanenne

igh cooling, noise, water /

Intensity /| IHTeH3uBHOCT: HIGH

aHe, Wym, Boga * No robust public TWh figure / HaMa HagexaHa oLeHK;

Material PoW - low confidence

» Cloud/HW impacts remain / OcTaTb4H1 Bb3gelcTBNs

Intensity / UIHTeH3uBHOCT: LOW - non-zer

Note: Ethereum mining is historical (pre-Merge) only. PoW values are estimates sensitive to location, hardware and method.
Benexka: lobuebT Ha Ethereum e camo nctopuuecki (npeau The Merge). CTORHOCTUTE 32 POW ca NPUBNUNTENHN OLEHKM.

Figure 1/ durypa 1. Environmental impact pathway by consensus mechanism / IMbT Ha ek0N10TMYHOTO Bb3eicTBrE
cnopef, MexaHu3ma 3a KOHCEHCYC
MI3MOYHUK: aBMOpPCKU CUHMe3 Ha yumupaHume usmoyHuyu (Cambridge CCAF, 2025; CCRI / Ethereum.org, 2022).

4.1 Bitcoin (BTC)

KoHceHcyc n xapayep: Proof-of-Work ¢ anroputbma SHA-256, 3awmTteH cbe cneymanusnpaHo ASIC
obopyaBaHe 3a gobus.

KonunuectseHn gokasaTencrsa: roguiHo noTpebrieHve Ha enekTpoeHeprus ot npuénmnsmutenHo 138
TWh 3a 2024 r. cbrnacHo umMtupaHusa goknag Ha Cambridge, ekBuBasieHTHO Ha npubnunsntesHo 0,54%
OT CBETOBHOTO NOTPEOGNEHNE HA €/IEKTPOEHEPINS; EMUCMN HA NAapHMKOBK ra3zose oT 39,8 MtCO2e (Ha
6a3a aHkeTu) o 69,6 MtCO2e (Ha 6a3a IP); edpekTMBHOCT Ha Xapayepa ot npnénunsmTtenHo 28,2 J/TH
KbM toHM 2024 1.; cneynanusnpaHn efiekTPoHHN oTnagbuy OT NpubnnsnTenHo 2,3 KMIoToHa npes
2024 1. cbrnacHo aHkeTHMs mogen Ha Cambridge; u npubnusntenHo 86,9% OT u3BedeHOTO OT
ekcnnoarauusa obopyzBaHe, 3a KOeTO ce CbobLlasa, Ye e npenpoganeHo, NOBTOPHO U3M0/3BaHO UK
peuuknupaHo.’

Heo6xoamMmMm yroBOpKM: y4acTUETO B aHKETM MOXE Aa Cb3Aae reorpad)Cko OTK/TIOHEHWE Npu Noa6opa;
NnoTpeb/1IeHNETO Ha efIeKTPOEHEPTUS] CE MPOMEHS C U3YMC/IMTE/THATA MOLLHOCT, e(eKTMBHOCTTa Ha
Xapayepa, TpPyAHOCTTa, LeHaTa M WKOHOMMKaTa Ha [06MBa; BbINEPOAHUTE EMWUCUM 3aBUCST OT
[EeNCTBMTE/THOTO MECTOMOJIOKEHME W OT MpefesiHata / MpexoBaTa €e/fIeKTPOEHEeprusl; eaunHUYHa
CTOWMHOCT ,Ha TpaH3akuus“ He criedBa Aa Cce M3Mo3Ba KaTo OCHOBEH MoKasaTesl; M3Mosi3BaHeTo Ha
YyCTONUYMBA €Heprva He nNpaBu Mpexarta 6e3 Bb3[elCTBUE; 1 NPSKOTO BoAoNoTpebeHne Ha o6ekTa
TpsibBa Ja 6bAe OTAENEHO OT HEMPSAKOTO BOAONOTPEOGIEHNE B €/1IEKTPOEHEPTUAHUSA CEKTOP.

7Cambridge Centre for Alternative Finance (2025), Cambridge Digital Mining Industry Report, University of Cambridge. CToiiHocTuTe
ca OLEHKM, 06BBP3aHM C MOCOYEHNTE METO/ U roAMHa.
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,BTC uma Hali-eosiemusi u Hall-noopobHO OoOKyMeHmupaH abco/IlomeH eKos102udeH
omreyambK cped mpume akmusa, OUeHeHU 8 Hacmoswjusi 0oksao.

4.2 Litecoin (LTC)

KoHceHcyc n pobus: Proof-of-Work ¢ anroputbma Scrypt, 3almTeH cbe cneynanusnpadn Scrypt ASIC,
CbC CNOCOGHOCT 3a 06eanHeH gobus ¢ Dogecoin.

OCHOBHa ekonornyHa oLeHKa: Mpexara U3McKBa HemnpekbCHaTa efiekKTpoeHeprusa 3a nobms; Scrypt
ASIC obopygsaHeTo cb3gaBa TOMAMHA, LWYM, HyXXAa OT ox/laxAaHe M Bb3AelCTBUS OT XU3HEHUS
UKL Ha xapayepa. OvyakBa ce abCoMTHUAT OTNeYaTbk Aa e No-HUCHK OT TO3M Ha Bitcoin, Tbii KaTo
Mpexarta e no-mMasika, Ho ToBa TpsibBa ga 6bAe onpegeneHo Kato M3BO4, OCBEH ako He Obae
npefocTaBeH Npo3payveH namepsaTesnieH mogen. Litecoin He criefBa fa ce onvucBa KaTo eKosIorMyHo
ekBmBasieHTeH Ha Ethereum camo 3aL0To nMa no-6bLp3u 6/10KOBE UK NO-HUCKM TakCK 3a TpaH3akuuu;
no-6bP30TO 6/10KOBO BpeMe camo Mo cebe cu He fokKasBa No-HUCKO 06LL0 NoTpebsieHne Ha eHeprus.

~EKO/102U4HOMO omyumaHe Ha Litecoin ce yc/oxHsi8a om 06eduHeHuUs1 0obus ¢ Dogecoin.
EOQHa u cbwa us4vucsiumersiHa paboma Ha Scrypt ASIC obopydsaHemo Moxe da 3aujumasa
u dsBeme Mpexu u 0a 2eHepupa Bb3HazpaxoeHusi om dseme 6710k4eliH Mpexu. lTopadu
mosa bu 6us10 MeMOA0/102UHHO HEMNPAaBU/IHO Mb/IHOMO Nompeb/sieHUe Ha e/lIeKmpoeHepausi
om obwomo Scrypt obopydsaHe 0a 6L0e OMHEeCEeHO caMOCmMOsIME/IHO B8 MbJ/IEH pasmep KbM
Litecoin u ¢/1e0 mosa cbWomo Mb/IHO KO/IU4ecmso da 6b0e OMHECEHO CaMOCMOsIMe/IHO
kbM Dogecoin. [Joknadbm caedsa usu 0a npedcmasu obuwjusi omnedamusK Ha Scrypt
dobusa, u/siu 0a orosBecmu siCHO orpeodesieH Memod 3a paanpedesieHue.

Korato Litecoin ce mogenvpa, gonyctumuTe METOAU 3a pasnpefesieHve BKI4YBaT MKOHOMUYECKO
pasnpegeneHne no 6/10Kk0BM Bb3HArpaXAeHUs 1 Takcu, pasnpegesieHne no CTOMHOCT Ha CUTYPHOCTTA,
NPONOpLUMOHANIHO pasnpeseneHre Ha NpUxoauTe Unn npeacraBsHe Ha 06Lmsa Scrypt oTneyarbk 6e3
pasgensHe no sepura. 36paHmaT meToq Tps6sa ga 6bae 060CHOBaH M TECTBAH 3a YyBCTBUTEHOCT.
MbAHMAT MO4EN 3a U3UnCneHne ,0TA0NY Harope” e n3noxeH B MNpunoxexHve B.

,LTC ocmasa akmus, 3aujumasaH 4pe3 PoW u ASIC obopydsaHe, CbC CbUecmBseHuU
B8b30elicmsusl, CBbpP3aHU C e/1IeKmpoeHepausima, oxiaxoaHemo, wyma, xapoyepa u
Hernpsikomo u3rosizgaHe Ha soda. CaMmocmosimesiIHUsIm My 200UWEH omieyamubK e r10-
HecuzaypeH om mo3u Ha Bitcoin nopadu rno-ozpaHu4yeHume rny6/1u4HU 0aHHU U
pasnpedesisHemo Ha 8b30elicmauemo rpu 06e0uHeHUs1 00buB.“

4.3 Ethereum (ETH)

Tekyw, mexaHusbm: Proof-of-Stake, m3nonssaiy BanugaTtopyu BMECTO MWUHbOPUM U CbPBBLPU WK
n34yncnuTeNnHo obopyasaHe ¢ 060 npegHasHaveHme. NMoHacTodAwem Hava PoW go6ums B OCHOBHaTa
Mpexa Ha Ethereum.

KonunyecTtBeHu Tekywm gokasaresncrea: npuéamsurtenHo 0,0026 TWh rogmiiHo 1 npubnamnsmtesnHo 870
ToHa CO2e roguwHoO; HamasieHMe C nosevye o7 99,988% Ha rogMWHOTO noTpebnieHne Ha
efiekTpoeHeprnsa cnefd The Merge; n HamasieHne C nNpubamsnTesiHo 99,992% Ha BbINepofHUN
oTnevyarbk.®

HeobxogumMn yroBOpKW: CTOMHOCTMTE Ca OLEHKW, a He rapaHuun; 6posaAT Ha Ba/mgatopuTte U
XapayepHUAT MUKC Ce NPOMEHAT BbB BPEMETO; 06/1a4HMAT XOCTUHT BCE MaK Mma Bb3AENCTBUSA OT
€/1eKTPOEHEPIUs, OXNIaXaaHe n xapayep; ncropmnueckmnte PoW emmcnn Tpsibea ga 6baart otaeneHun ot
TekywmTte PoS onepauumu; n nponyckaresiHata cnocobHOCT Ha €0l 2 NpaBu ONPOCTEHNTE CPaBHEHUS
Ha TpaH3aKUus HeHaOAeXaHW.

8Ethereum Foundation / Crypto Carbon Ratings Institute (CCRI) (2022), notpebneHne Ha eHeprus oT Ethereum n echekTsT Ha The
Merge, ethereum.org. OueHKu, He rapaHLyu.
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LEthereum cnedsa da 6b0e ornucsaH Kamo Mpexa, Kosimo rnoHacmosiwem u3rosissa PoS.
lMo3osasaHusima Ha 0obus Ha Ethereum mpsibsa da 6b0am ozgpaHu4eHu 00 UCMOopUYECKUS
nepuod npedu The Merge.”

L,ETH uma Hal-HUCKOMO meKyuw,0 ornepamusHO eK0/I02U4YHO HamoBsapBaHe cped mpume
OUeHeHU akmusa, HO 3arnassa HeHysiesu sb3oelicmsusi om sasiudamopume, Mpexosama
UHhbpacmpykmypa, obnayHume yc/ayau/yeHmposeme 3a 0aHHU, Mpoussoocmsomo Ha
Xxapoyep u nompeb/ieHUeMO Ha e/leKmpoeHepaus.

5. CpaBHuTenHa oueHka Ha BTC, LTC n ETH

CnepHata Tabnvua cpaBHsiBa TpUTE aKTVBA MO OTHOLLEHVE HA KOHCEHCYC, XapAyep, eHeprisi, EMUCUN,
oxnaxaaHe, BoJa, eNeKTPOHHM OTNaAbLUy, WyM U HAAEXAHOCT Ha AaHHuUTe. CTOMHOCTUTE ca B3eTU OT
LUMTUPAHUTE U3TOYHULM W OT NPOCOMIMTE HA aKTMBWUTE Mo-rope; ,He e u3non3saHa OKoHuyaTesHa
CTOWMHOCT* e mocouyeHo 3a Litecoin, KbAeTo npernefaHuTe aokasatencTBa He MOAKPEensT efHaKBo
HagexaHa ny6vMuHa oLeHka.
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Bitcoin (BTC) Litecoin (LTC) Ethereum (ETH)

TekyL, MexaHu3bMm 3a
KOHCEHcyC

Xewunpaxe | mogen Ha
curypHoct

OcHoBeH xapayep

Tekyw, ao6uB

[laHHu 3a roguwHo
notpe6seHne Ha
eneKTpoeHeprus

[JaHHU 3a roguLLIHN eMUCUN Ha
NapHUKOBU rasoBe

MHTEH3MBHOCT Ha
oXnaxgaHeTo

3HauyeHVe Ha Bb34YLWHOTO
oxXnaxpgaHe

Mpsiko n3nonssaHe Ha BoAAa

Henpsko nsnonssaHe Ha Boga

CneuunanusnpaHun efieKTPOHHU
oTnagbum

Lym

HapgexaHocT Ha faHHUTe

O6Lya TeKyLLa eKoMorMyHa
MHTEH3UBHOCT

PowW

SHA-256 cbcTesaTtesiHo xelumpaHe

SHA-256 ASIC

Ja

= 138 TWh/roguHa (umTtupaHa oueHka 3a 2024
r)

39,8-69,6 MtCO2e cnopepg metoga

Buricoka NIbTHOCT Ha NHAYCTprasiHa TonnHa ot
ASIC

McToprueckn npeobnagasallo / CTaHgapTHO

HWCKO NpK CyX0 Bb3YyLIHO / 3aTBOPEHMN CyXM
CUCTEMU; NO-BUCOKO NP N3NapPUTESTHO U C

Kyn
MoTeHUMaHO 3HaUNTeHO Ype3
NPOV3BOACTBOTO HA e/1EeKTPOEeHEPrUs

CblLEeCTBEHO HaTOBapBaHe OT XMU3HEHUS LMK/
Ha ASIC

MoTeHuMasHo cepro3eH Npu 406UB C
BEHTWUIATOPHO OXNlaxaaHe

CpefiHa / BUCOKA 3a e/1eKTPOEHepruaTa;
uyBCTBUTE/IHA KbM METOA 3a EMUCUM U BOAA

Bucoka

PowW

Scrypt cbcTesarenHo xelumpaHe; 06eiMHeH
[o6uB ¢ Dogecoin

Scrypt ASIC

Na

He e n3nonseaHa efHakKBO HagexaHa ny6amuHa
oLieHKa; MogenupaiitTe OTAENHO Npu
HeobxoaMmMocCT

He e 13non3saHa okoHYaTe/IHa CTOWHOCT;
3aBMCM OT Mpexara v pasnpeaesieHneTo

Bucoka nAbTHOCT Ha TonvHa ot Scrypt ASIC

McToprieckn npeobnagasallo / CTaHaapTHO

CbLMST NPUHLMN, 3aBUCELL, OT apxXuTekTypaTa

[oTeHuMa/THO 3HaUYMTENHO Ypes3
npon3BoACTBOTO Ha €J/IEKTPOEHEPIuA

ChblLLEeCcTBEHO HAaTOBapBaHe OT XU3HEHUSA LUKb
Ha Scrypt ASIC

MoTeHuMasHO cepro3eH npu A406yB C
BEHTWUIATOPHO OX/laXAaHe

Hucka / cpefiHa — orpaHuyeHy ny6anyHm
OaHHU 1 06eanHeH Aobus

ChluectBeHo PoOW Bb3aeliCTBIE; OLEHKA C MO-
HUCKa YBEPEHOCT

PoS

VIkoHOMUYeCK/ 3a/10KeHN BaNngaTopu

Xapgayep ¢ 0610 npefHa3HaveHve
(Banmpartop / cbpBBLP)

He B ocHoBHaTa Mpexa Ha Ethereum

= 0,0026 TWh/rognHa

= 870 tCO2e/rognHa
CbLUECTBEHO MO-HNCKO HATOBapBaHe OT
oX/laxXaaHe Ha BanaaTopu / CbpBbpU

O6uyainHO oxnaxgaHe Ha CbpBbPY / LLEEHTpOBE
3a faHHu

Karto LA10 HUCKO Ha HUBO MpeXoBa CUTYPHOCT,
HO 3aBucK OT ob6naka / LeHTbpa 3a AaHHK

CbLLUEeCTBEHO MO-HAUCKO, Tbil KaTo TbPCEHETO Ha
€/1EKTPOEeHeEpPIrna € MHOro no-HMCKo

MHOro No-HUCKO cneunan3npaHo
HaToBapBaHe; xapayep ¢ 06110
npefHasHavyeHune

KaTto L5710 MHOro MO-HUCHK

CpeqaHa / BUCOKa 3a TekylijaTta oneparusHa
oLeHKa

Hwucka cnpamo BTC u LTC, HO HeHyieBa

Ta6nuuya 1/ Table 1. CpaBHuTeHa ekonornyHa oueHka Ha BTC, LTC n ETH / Comparative environmental assessment of BTC, LTC and ETH
M3moyHuyu: Cambridge CCAF (2025); CCRI / Ethereum.org (2022); OECD (2022); asBmopcKu cuHme3s. KadecmseHuUme OYyeHKU ca cpasHUMe/IHU 8 paMKume Ha Hacmosuwusi 00Kk/1ao u He
rnpedcmassisisam yHUBepCca/IHU cepmucbukamu 3a ycmolvusocm.
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6. MoTpe6neHne Ha eNeKTPOEHeprua U eMnUcun Ha
NapHUKOBU rasose

6.1 OnepaTMBHO NOTPe6G/IEHNE HAa eNIeKTPOEHepPrus

OnepaTtmBHOTO noTpebneHne Ha enekTtpoeHeprns B PoW wmpexa ce onpegensa oT obuwata
n34yncnuTeNHa MOLLHOCT Ha Mpexara, cpefgHaTta epekTMBHOCT Ha Xxapayepa, TpyAHOCTTa Ha Mpexara,
LeHaTa Ha aKkTuBa 1 MKOHOMMUKaTa Ha Aobwuea. Tbii kaTo Te3n NPOMEH/IMBU CE N3MEHSAT HEMPEKbCHATO,
BCSKa eAMHMYHA roguiliHa CTOMHOCT € MOMEHTHA CHMMKa, 06Bbp3aHa C NocoYeHa aata u MeTog.

AKTUB FoauwHo noTpe6neHue lroguwHmn emncuu

Bitcoin (BTC) = 138 TWh/roguHa (2024) 39,8-69,6 MtCO2e
. . He e n3nosssaHa okoH4yaTesiHa He e n3nonsesaHa okoH4aTesiHa
Litecoin (LTC) o o
CTOMHOCT CTOMHOCT
Ethereum (ETH) = 0,0026 TWh/rognHa = 870 tCO2e/rognHa

Ta6nuua 2 | Table 2. O606LeHNe Ha UUTUPaHNTE JaHHK 3a rOAMLIHO NOTPebIeHe Ha eNekTpoeHeprust n emucum /
Summary of cited annual electricity and GHG evidence

MsmoyHuyu: Cambridge CCAF (2025) 3a BTC; CCRI / Ethereum.org (2022) 3a ETH. KbM kpaliHama dama Ha 0aHHUme He bewe
Ha/luyHa eoHakBo HadexoHa ry6/iuyHa cmotiHocm 3a LTC.

6.2 BnnaHue Ha EHEKTPOEHeprMVIHMﬂ MUKC N MeCTOINOJI0XXeHneTo

EmMucrnnTe 3aBMCAT MHOIO NnoBeye OT TOBa KbAe Ce Mpou3Bexja efieKTpoeHepruata, OTKOSIKOTO OT
notpebeHoTo KonmuecTBo. OUEeHKMTE Ha goknaga Ha Cambridge 3a Bitcoin Ha 6a3a aHkeTu 1 Ha 6a3a
IP-reonokayms (39,8 cnpsamo 69,6 MtCO2e) ce pasnimyaBart C OKOI0 TPU YETBBPTU 3a €4HO U CbL0
KONIMYECTBO €/IEKTPOEHEPINs, KOETO MOKa3Ba, Ye [OoMnyCckaHusTa 3a MEeCTOMNOIOKEHMETO U MeToda
OOMUHMpAT Hapj pesyntata. MecTonosioXKeHNeTo OT aHKeTu, U3BefeHoTo no IP mecTtononoxeHwue,
MECTOMO/IOXKEHMNETO Ha nyna 3a Ao6MB 1 MECTOMO/IOKEHNETO Ha KOPNopaTUBHOTO cejasnlie He ca
€eKBMBa/IEHTHUN U He TpsAbBa da ce cMecBar.

6.3 lpeKku n Henpeku emucumn

MbAHOTO OTuUMTaHe pasrpaHuMyaBa O6xBaT 1 (MPeku, Hanp. reHepaTopu Ha MSICTO WU U3rapsiHe Ha
ras), O6xBaT 2 (3aKyneHa enekTpoeHeprusi, oTYnTaHa KakTo crnopej MecTonosIoOKEHNETO, Taka 1 Ha
nasapHa OCHOBa) U cbliecTBeH O6xBat 3 (Mo-cneyuasnHo BrpafeHnuTe emmncumn npu npon3BoacTBOTO
Ha xapayep). EMMcroHHUTe dhaktopy TpsibBa Aa 6baaT nocoyeHu 3aefjHo C TsXHaTa roguHa.

6.4 3awo nokasarennTe Ha TpaH3akuua Morar ga nogsexagar

CTOIHOCTMTE Ha eHeprusl Ha TpaH3aKLUWs pas3aensaT Ao ronsima cTeneH ukcMpaH MpexXoB eHeprieH
pasxof, Ha NPOMEH/IMB GPOii TpaH3aKLMK, Nopaayn KOeTo ce NnokaysarT M cnajart C U3Nnon3BaHeTo, a He C
peanHata eekTMBHOCT. Mpexute oT c/ioii 2, TpynMpaHeTo Ha TpaH3akuuu U JonyckaHusiTa 3a
CETb/IMEHT MPOMEHSAT 3HAUYMUTENIHO 3HameHaTens. Mopaan ToBa CTOWHOCTUTE Ha TpaH3akKuusi ce
npeAcTaBAaT, ako M306LL0 ce NPeacTaBsiT, caMo C U3pUYHA METOA0/10TMYHA YTOBOPKA.

7. )KNsHeH UUKbNI HA 060pyaBaHeTO 3a A00UB U
BasingupaHe

Bb3pgeicTBuaTa OT Xapayepa ce OLeHABAT Ha NeT eTana: (A) npon3BoAcTBo; (B) dpasa Ha n3non3BaHe;
(C) npenpogaxba n BTopK XMBOT; (D) peunknmpaHe; n (E) okoH4YaTeIHO N3XBBbPIISHE.
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7.1 NMpousBoacTBo Ha ASIC

SHA-256 (Bitcoin) 1 Scrypt (Litecoin) ASIC o6opyaBaHeTO ce CbCTOM OT YMMNOBE, NNATKN, aNlyMUHWIA,
Me[, 3axpaHBaHusa 1 BEHTWNATOPWU, BCUUKU OT KOUTO HOCAT BrpajeHa eHeprus, Boga u emucum ot
fobuBa 1 Npou3BOACTBOTO. KOHKypeHuusATa 3a BMCOKa eqeKTMBHOCT MOXe fa [Josefe [0
MKOHOMMWYECKO OCTapsiBaHe MHOro npeau hmsnyecka nospesa.

7.2 Mone3eH XMBOT, NOBTOPHO U3MN0JI3BaHe U Npenpogaxoa

MoNe3HnAaT XMBOT Ce CbKpallaBa OT KOHKypeHuuaTa 3a eqIeKTMBHOCT, a He OT M3HOCBaHe Ha
KOMMOHeHTUTE. 3BeeHnTe 0T ekcnioaralusa yCTpoicTBa MoraTt Aa 6baart npenpojajeHun B perMoHu
C MO-HUCKa LieHa Ha efIeKTpoeHeprusita, NOBTOPHO WU3MOM3BAaHM WM CbXPaHsiBaHW. AHKeTaTa Ha
Cambridge cbobuiaBa 3a npu6sm3nTeniHo 86,9% OT n3BeAeHOTO OT ekcnioaTauus obopyasaHe Ha
Bitcoin kaTto npenpogafeHo, NOBTOPHO M3M0/I3BAHO U PELMKINPaHO, HO TakMBa CTOMHOCTY 3aBUCAT
OT CaMOCTOSITE/IHOTO AOKNafaBaHe.

7.3 ENeKTpoHHU oTNnaabLuu

PasnnyHnTe n3cnegBaHns gaBaTt CbLLECTBEHO pPa3/IMYHU OLEHKM 3a €/IeKTPOHHUTE OTnaabum, Tbi
KaTto u13nonseaT pasMyHM  AOoMycKaHua 3a NOMe3HMs XMBOT, MpenpofjaxbaTta, MOBTOPHOTO
n3nons3BaHe, CbXpaHeHWeTo, U3Hoca W peuukMpaHeTo. opagn ToBa OUEHKUTe crefga fa ce
npeacTaBAT KaTo AvanasoH Wau Ja ce 006fCHM MeToAOsI0NMYHOTO MPOTMBOpeYne, BMECTO Ja ce
Joknagsa efvMHUYHa TO4YKoBa CTOWMHOCT. LiuTMpaHata CTOMHOCT 3a Bitcoin oT npuénusutenHo 2,3
KnnoToHa 3a 2024 r. e pe3ynTaT OT aHKETEH MOAES, a HE M3MepeHa 06LLia CTOMHOCT.

7.4 Xapgyep ¢ o6L0 npegHasHauyeHue 3a BanngupaHe

Bannpatopute Ha Ethereum wu3nonssar xapayep C 06Wo npegHasHavyeHue, nopaaud KoeTo
06HOBABAHETO Ha creumanu3npaH xapayep e CbLecTBEHO MO-HUCKO, OTKONKOTO npu ASIC nobusa.
O6nayHata MHMpaCcTpyKTypa BCe Mak HOCWM BrpajeHu Bb3felcTBus OT XapAyepa. [JaHHuTe 3a
Xn3HeHua uukba Ha ASIC Ha Bitcoin He cnefBa fa ce npuemar 3a paBHU Ha Te3u Ha Scrypt ASIC;
HabopuTe OT AaHHM 3a Scrypt ASIC ca no-cnabo pa3sutu. ictopudecknsat PoW xapayep Ha Ethereum
He TpsAGBa fa ce 0TuMTa Kato TekyLlo obopyaBaHe 3a Ba/imanpaHe.

8. Cuctemu 3a oxnaxgaHe U eKoOsIoOrMyHn edpeKkTun

8.1 PasnpocTpaHeHue n orpaHu4YeHUAa Ha AaHHUTe

,Bb30ywHOMO oxs1iaxxdaHe ucmopuyecku e rnpeobsadasawjama/cmaHoapmHama
apxumekmypa 3a ox/saxoaHe npu dobusa. lNomansuwjomo, xuopo u opyaume cucmemu 3a
MeyHo ox/s1axoaHe ce paswupsisam, 0CObeHo rpu UHCMasaayuu ¢ BUCOKa MN/TbMHOCM U
UHOycmpuasieH Mawab. HasiudyHume dokaszamesicmasa He 10380/1518am orpeoesiIiHemo Ha
moYeH 2/106a/1eH npoyeHmeH 0571 U 00k/1a0bm He c/iedsa da cb3dasa makbs.”

8.2 Bb3AyLWHO ox/laxaaHe

Bb3aylWwHOTO Ox/NaxaaHe pasumMTa Ha BbTpPewHUTe BeHTUnatopu Ha ASIC M Ha M3CMyKBaluTe
BEHTWATOPU Ha CbOPBXEHMETO, KOUTO ABWXKAT (UATPUpPaH WM HeUITPUPaH OKOJIeH Bb3AyX,
06MKHOBEHO C pasfgernisiHe Ha ropell/cTyaeH kopugop. To ce xapakTepusupa C BMCOK pasxof Ha
€N1eKTPOEHEPTUST  OT BEHTMNATOPW, 3HAUUTENHM aKyCTUYHW €eMWUCUKM, NPaxoBO HaToBapBaHe,
oTBeX/JaHe Ha ropel, Bb3ayX ¥ TemnepaTypHO OrpaHuyaBaHe Ha NpousBoAuTenHocTTa. MpskoTo
BOZOMNOTPEeGNEHE € HUCKO CaMO KOraTo He Ce M3Mo/3Ba M3napuTesiHa CUCTEMA; B TOpeLy KaumMat
yecTo ce fo6aBsA KIMMaTU3aUMA WU U3NAPUTENHO nognomaraHe. Bb3aylWHOTO OXnaxaaHe He e
aBTOMATWYHO C HUCKO Bb3AENCTBME cCaMO 3aloTo He uMpKynvpa Boga npe3 ASIC — To Moxe aa
M3MeCTV HaTOBapPBAHETO KbM €/1EKTPOEHEPTUSA, WYM, Npax, XaAUIHW areHTU Un usnapuTenHa Boaa.
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8.3 MI3napuTtesiHO Bb3AYLWHO oxXJlaXaaHe

M3napuTenHuTe cucTeMmn oxnaxaar BXOAALWMS Bb3AYX Ype3 M3napeHne Ha Boaa, KOeTo noBullaBa
NPsSIKOTO NoTpe6neHne Ha Boga. Te BbBEXAAT M3NCKBAHWSA 3a KAYecTBO WM TpeTUpaHe Ha BOAATa,
obpasyBaHe Ha KOT/IEH KaMbK M MWHEPasIHW OTNaraHusi, NoAApPbXKKa, KakTo U NpofdyxBaHe Wau
0TNaZbyHu BOAM, U yBENMYABAT pUCKa B PETVIOHUN C BOAEH CTPEC.

8.4 IMPEKTHO oX/laXXAaHe Ha umna | Xuapo oxnaxaaHe

[VPEKTHOTO OXNaxAaHe Ha uuna M XMAPO CUCTEMUTE UMpKynvMpaTt BoAa, [IMKON WM gpyra
ox/laxpalia TeYHOCT B 3aTBOPEH MbPBUYEH KOHTYP Mpe3 CTyAeHW NouM M MOMMWU, NpeHacsiiikv
TON/IMHaTa KbM BTOPMYEH KOHTYP U B KpaiiHa CMeTKa KbM CyX OX/laAuTesn Wian oxnagnuTenHa kyna. Te
HamansiBaT €eHeprusita 3a BEHTWNATOPU U MoraT [Aa OCUrypsT BUCOKM W3XOAHW Temnepatypu,
NOAXOASILLM 32 OMOMN30TBOPSIBAHE HA TOMJIMHA, HO BbBEXAAT Pasxof Ha e/leKTPOEHeprusi 3a Nommnu,
KOPO3MOHHN MHXMOUTOPY U N3NCKBaHWS 3a YNpaB/IeHNE Ha TEYOBE.

Kpumu4Ho pa3szpaHuyeHue: ,Xuopo oxsiaxxdaHe" He 03Havyasa asmomMamu4yHO BUCOKO
rnompebsieHUe Ha Boda. 3amBsopeH KOHMYP CbC CyX0 omaexdaHe Ha mor/iuHama Moxe 0a
umMa HUCKO KOHCyMamusHO sodornompebsieHue, 0okamo cucmema ¢ oxsiadumersiHa Kysa
Mo)e da nompebssa 3HauumesIHU Kosiudecmsa 800a.

8.5 EaHoha3Ho 1 aByha3Ho noTanswo oxjaxKaaHe

MoTanawoTo oxnaxaaHe notans xapayepa B efHohasHa wav agyasHa AnenekTpuyHa TeYHoCT,
npemaxBainkm MM HamasnsiBakm BeHTWaTopute Ha ASIC, noHmwkaBalku Wyma 1M nogobpsiBaiiku
TemnepartypHaTta paBHOMEPHOCT. MNOTEeHUMa/IHOTO OBbLPK/IOKBAHE MOXE Ja KOMMeHcupa 4vacT oT
nevyanbute B epeKTUBHOCT Ype3 yBefimyaBaHe Ha obwaTta n3uncamtenHa paborta u notpebneHneTo
Ha enekTpoeHeprus. Bb3gelicTBuaTa BKIOYBAT NPOU3BOACTBOTO Ha OX/Maxalla TeYHOCT, Teyose,
aerpajauus, noAMsHa U Kpali Ha XU3HEHNS UMK Ha TEeYHOCTTa, MOMMNY U TONJI006MEHHULN, KaKTO 1
n3bopa Mexay Cyxo 1 usnapuTesniHo oTBexaaHe Ha TonsmHaTa. MNoTansauwoTo oxnaxaaHe nogobpssa
noTeHumana 3a OMoN30TBOpPsSBaHE Ha OTnafbyHa TOnAMHa. To He TpsAbBa fa ce onucea kaTo
aBTOMaTU4HO ,3eneHo” nnn ,6e3 soga“.

8.6 OTBeXxgaHe Ha TonJinHaTa u onon3oreBopsABaHe Ha oTNnagb4Ha
TOMNJIMHa

Bcsika cuctema 3a oxnaxaaHe B KpaliHa cmeTka TpsibBa a oTBee Uim Aa onon3oTBopy TonavHara.
Bb3MOXHOCTUTE BK/IHOYUBAT CyXM OXNaAMTe NN, Bb3AYLIHO OXIAXAAHM YMIbPU, BOAHO OX/1XAAHU
UNTBPU, OXNAANUTENHN KYNIW, €AHOKPATHO 13M0/13BaHe Ha BOAA U MbTHLLA 3@ OMO/I30TBOPSIBAHE KaTo
LLeHTPa/IHO OTOMN/IEHNE, HAYCTPUA/IHA TEXHO/IOMMYHA TOM/IMHA, OpaHXepun 1 6UToBa ropella Boja.
OnonszoTBopeHaTa Tomn/MHa Tpsibea Aa 6bhe KOMMYECTBEHO OnpegesieHa cCrnpsiMo AeiCTBUTESTHO
3aMECTEHOTO TOPVMBO M OMOBECTEHA CbC CE30HHATa M CTEMEH Ha M3MNos3BaHe; TEOPETUYHOTO
0Mo/N30TBOPSIBAHE Ha TOM/IMHA He TPsIGBA fa Ce 0TuUMTa KaTo MOCTUrHATK CNecTsiBaHUs, a CE30HHOTO
HECHOTBETCTBUE MeXAy NpeasiaraHeTo U TbPCEHETO HA TON/IMHA TPs6Ba Aa 6bae Npu3HaTo.
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Mining / server heat load

Immersion

Air cooling

hydro

Heat leieclu"or reuse / OTBEX/IAHE UMM ONON30TBOPSBAHE Ha TON/MHATA

Dry cooler [ chiller Cooling tower Once-through water
Cyx oxnadumen / Yumsp OxnadumenHa Kyna EGHOKpaMHO U3Non3saHe

Environmental variables tracked at every stage / Eko/lorn4yim npoMeH/MBK Ha BCEKW eTan

« Direct water use / Mpsko noTpefinexue Ha Boja « Indirect (power-sector) water / Henpsiko BogonoTpefnenue + Cooling electricity / EnexTpoeHeprita 3a oxnaxgaHe
« Noise / LLlym « Dust & air quality / Tpax 1 Ka4ecTa0 Ha Bb3gyxa « Coolant / refrigerant risk / Xnagunen arent
* He potential / O Ha TONNMHa + Suitability for hot / water-stressed sites + Maintenance complexity / CTIOKHOCT Ha NOQAPEKKA

"Hydro-cooled” # high water use - "Immersion” # water-free | ,Xuapo® # BucoK pa3xop Ha Boja - ,MoTansujo" # Ges Boja

Water footprint depends on the final heat-rejection system, not the cooling label. / BogHWAT oTneuaTbk 3aBUCK OT KpaiiHaTa CMCTEMA 38 OTBEXAAHE Ha TONNMHATA.

Figure 2 | durypa 2. Cooling and heat-rejection pathway with environmental variables / MbT Ha oxnaxaaHe n oTBeXaaHe Ha
TOM/IMHaTa C EKOSIOTMUYHUTE NPOMEHINBN
MI3MOYHUK: aBMOPCKU CUHMeE3; UH)XeHepHa npakmuka cba/siacHo ASHRAE TC 9.9 (2021).

8.7 CpaBHeHMe Ha cucTemMuTe 3a oxiaKaaHe

v1.0 - data cut-off 2025 - Page 31 of 39



Environmental Impact of BTC, LTC & ETH

YACT Il — BB/ITAPCKUA

MpsAko nsnonssaHe Ha BoAa
Henpsko nsnonssaHe Ha Boga
EnexkTpoeHeprus 3a oxnaxpaHe

Lym
MpaxoBo HaTOBapBaHe

TemnepaTypHa cTaBUIHOCT Ha
xapayepa

Puck ot xnapguneH areHt /
oxnaxpaalia Te4HOCT

MoTeHuman 3a oNoN30TBOPSIBaHE
Ha Ton/nHa

MpurogHoOCT 3a ropeLy kKnuvar

MpUrogHocCT 3a PervoH ¢ BoAeH
cTpec

CNoXHOCT Ha noaapbXKata

BepositeH gnanasoH PUE (3aBucu

OT U3TOYHUKA)

Hucko (nuncea 6e3 nsnapeHue)
3aBucy OT Mpexarta
Bucoka (BeHTUnaTopu)

Bucok

Bucoko
lMpomeHnnsa

Huchk (xnagunex areHT npm
KAMMaTu3aums)

HucbK (HUCKOKauecTBEH ropeLy,
Bb3/yX)

Cnaba
[o6pa (camo cyxo)
Hucka

o-Bncok

MoBuLIEHO
3aBuncK OT Mpexara
YmepeHa

YMepeH—-BUCoK

YmepeHo

lMpomeHnnsa

Hucbk—ymepeH

HucbK
YmepeHa
Cnaba
YmMepeHa

YmepeH

Hu1CKo npu cyxo oTBexaaHe; BUCOKO
npu Kyna

3aBucy OT Mpexara
Mo-Hucka (nomnu)

Hucbk—ymepeH

Hucko

[o6pa

YMepeH (FIMKoN, UHXMGUTOopH)

[o6bp
[o6pa
[o6pa (cyxo oTBexXaaHe)
YMepeHa—Bucoka

Mo-HUCBK

Hucko npu cyxo oTBexaaHe

3asucy oT Mpexara

Hucka (momnu, manko/6e3
BEHTUNATOPW)

Hucbk

MHoro Hucko
MHoro fo6pa

YMepeH—BUCOK (AnenekTpuyHa
TEYHOCT)

Bucok
[o6pa

[o6pa (cyxo oTBexaaHe)
Bucoka

Hali-Hucbk

Ta6nuua 3 | Table 3. CpaBHUTEIHM EKOMOTMYHM XapaKTePUCTUKM Ha apXUTekTypuTe 3a oxnaxaaHe / Comparative environmental characteristics of cooling architectures
M3moyHuk: asmopcku cuHme3; ASHRAE TC 9.9 (2021). Juana3oHume Ha PUE ca uHOUkamusHU U 3aBUCSIM OmM U3MOYHUKa; cmolUHOCmume ca kKayecmaeHU CpasHeHUs1 8 paMKume Ha Hacmosiuwusi
0ok/1ao.
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9. BogeH otneyarbk

OueHkaTa Ha BojaTa pasrpaHuyaBa cfiegHuTe NoHATUS. BogoyepneHe e 060To KOJIMYeCcTBo Boaa,
133eT0 OT U3TOYHWK. NoTpebrieHne Ha BoAa € BOAaTa, KOSTO He Ce Bpblia B CblLUMS U3TOUYHMK B
CbLLOTO CbCTOSIHME WM Mepuof, YecTo nopaau usnapedue. lMpsika Boga Ha ob6ekTa e BogaTa,
13Mofi3BaHa B CbOPBXEHMETO 3a A06MB WU BanmavpaHe. Henpsika Bofa OT e/IeKTPOeHeprusita e
BOJaTa, M3Mnosi3BaHa UM notpebsiBaHa OT e/1eKTPOLLeHTPaNnTe U Npu NPOV3BOACTBOTO HA EHEeprus
Harope o Bepurata. TONIMHHO 3ayCTBaHe e BPbLAHETO Ha No-Tomn/a BoAa B nNpremMHa cpeja.

3adb/mkumesiHo ripedynpexoeHue: CbopbKEHUE CbC CyX0 Bb30YWHO OX/1axoaHe Moxe oa
uma rnoYymu Hys1e80 Mpsiko nompebsieHue Ha soda Ha obekma U BblpeKku mosa da uMma
CbUWEeCcmBEH Henpsik BOOEH omre4yamubK, ako esiekmpoeHepausima My ce npou3sexoa 4pes
BOOOUHMEH3UBHU MOI/10e/1IeKmpuYecKU U/iu XudpoeHepauliHu cucmemu.

9.1 lNpsAKo BogouepneHe

MpAKOTO BogoUeprneHe e 06emMbT, U33eT OT rPaJCKo BOAOCHAOAsiBAHE, MOBBPXHOCTHU UM NOA3EMHU
BOAM 3a M3NapuTesHO WU Ky/HO OxnaxiaHe, AOMbfBalla Bofga M TpeTupaHe. 3aTBOpEHUTe
CYXOOX/TaXAaHN CUCTEMU MOXE [la MMaT NPeHe6PexXnMo BogoUeprneHe.

9.2 MNpsKo noTpebdsieHne Ha Boga

MoTpebeHNeTo e YacTTa, KOSITO He Ce Bpbllia — OCHOBHO M3NapuTesiHM 3ary6y 1 npoayxBaHe Ha
oxnaauTenHu Kynu. ToBa e Hail-peneBaHTHUAT NokasaTes 3a Bb3AelNCTBUETO BbpPXY BOAHMSA CTPEC Ha
HUBO CbOPBXEHME.

9.3 Henpsko usnonssaHe Ha Boga OT NPOU3BOACTBOTO Ha
efNleKTpoeHeprusa

TonnoenekTpuyecknTe LEHTPaIN U BOAHOENEKTPUYECKUTE LIeHTPasIM MoraT Ja noTpe6siBat ronemu
o6emu Boga Ha kWh. Mopaan ToBa CbOPbXEHME C NOYTK HY/IEBO MPSIKO BOAONOTPE6IeHNE BCe Nak
MOXE [la HOCU CbLLIECTBEH HEMPSIK BOJIEH OTMNeYaThLK, ONpe/iesieH 0T HErOBUS e/IEKTPOEHEPTMEH MIKC.

9.4 TON/IUHHO 3ayCTBaHeE U Ka4eCTBO Ha BOoAata

KoraTo ce 13nonsea eqHOKPaTHO 13M0/13BaHE Ha BOAA WM OXNaAUTeNTHA Ky, BbpHAaTaTa Bofa MOXe
fa e no-tonna (TONJIMHHO 3ayCTBaHE) M fa CbAbpXa TPETUpALLM XUMUKaIM WU KOHLEHTPUPaHU
MUHEpaIn, C NOTEHUMASTHN €DEKTN BbPXY NPUEMHUTE EKOCUCTEMM.

9.5 BoaeH cTpec U U3b6op Ha 00eKT

OueHkaTa Ha BOAHMS pUCK crnefBa ga OTuMTa BOAHMA CTpec Ha HUBO 6aceliH, yecToTaTa Ha
3acyllaBaHusATa, Ce30HHUSA HepocTur, nuTeliHata CnpsMO HenuTeilHaTa BOAa, KOHKypeHuuaTa 3a
rpafcko BogocHabasBaHe, n3yepnBaHeTo Ha NoA3EeMHUTE BOAM, N3XBBLPASHETO Ha OTNagbyHu BOAM,
XUMNYECKOTO TpeTupaHe, OTHACAHETO Ha Kanku OT OXNafuTesiHUTe Ky/iu U Bb3AEeNCTBUSATA BbPXY
O6LLHOCTUTE M eKoslorMyHata crnpasegMBoCT. KoehuumeHTbT Ha ePeKkTUBHOCT Ha M3nos3BaHarta
Boga (WUE) ce nsnonsea camo ¢ nocoyeHa gemHuuma — nutpu notpebeHa sBoga Ha kWh eHeprus
Ha CbOpBbXEHUETOo nnm VT eHeprus, Kato 3HaMeHaTeNsT ce NocoYBa U3PUYHO.

10. 3emenon3BaHe, LUYM, KAUeCTBO Ha Bb3ayxa u
Bb34elcTBne BbpPXYy OOGLHOCTUTE

CbopbXeHusiTa 3a PoW pAo6vB morat fa reHepupaT HenpekbCHAT BUCOKOYECTOTEH LIyM OT
BEHTW/IATOPK, OKOJTHA TOM/IMHA, NPax U NPAaxoB0O HATOBApBaHe, KAKTO 1 Bb3[4eNCTBUS BbPXY MECTHOTO
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KayecTBO Ha Bb3fyXa, KOraTo Ce M3nosi3Ba MECTHO NMPOM3BOACTBO Ha e/IEKTPOEHEPrusi OT 13konaemu
ropvBa. 3emMernon3BaHe 1 Bb3AENCTBIA BbPXY EKOCUCTEMUTE Bb3HMKBAT U Harope no Bepurata — ot
NMPOU3BOACTBOTO Ha €M1EKTPOEHEPTUATA, KOATO 3axpaHBa CbOPBXEHWETO. Te3n MecTHU eddekTn ce
oTpassiBaT HEMPOMOPLMOHA/IHO BbPXY CbCEAHWTE OOLWHOCTM U HanaraT akyCTUYHO MOZAeNvpaHe,
OTCTOSIHUSA, OLLEHKa Ha KaYeCTBOTO Ha Bb3ayxa U NpoLec 3a 06LLeCTBEHN Xanou. VHdpacTpykTypaTa
3a Ba/MaMpaHe W LIeHTpoBeTe 3a AaHHU npu PoS 06MKHOBEHO Cb3AaBaT CbLIECTBEHO MO-HUCKU
MECTHM ePeKTM, HO HE ca NINLLIEHMN OT TSX.

11. N'eorpadpcko pasnpegeneHue n puck ot
€NeKTPOeHepPrumHuA MUKC

CoblyecTByBawmTe reorpadyckun gokasaTenicTea ca Ao ronsma cterneH cneundumyHm 3a Bitcoin n Tpabea
Aa 6baat 0603HavYeHn Kato Takmea. eorpadmaTa Ha fobuBa Ha Bitcoin He TpsAbBa fa ce npeacrass
KaTo AokasaHa reorpadus Ha gobuea Ha Litecoin. 3a Bcekn POW akTuB oLeHKaTa 0T4MTa NPorHo3HOTO
MEeCTOMNO/IOKEHNe Ha [f[obuBa, BbrepogHaTa MHTEH3MBHOCT Ha MpexaTa, npegenHara cnpsmo
cpefHaTa enekTpoeHeprus, gena Ha MskonaemuTe ropusa, Aena Ha Bb30OHoBsemaTa / sapeHaTta
eHeprus, CTpykTypata Ha 3akynyBaHe Ha esfleKTPOeHeprusi, Npou3BOACTBOTO 3af €eflekTpomepa,
TBbPAEHUATA 3@ OrpaHuYeHa UM Heomno30TBOPEHa eHeprus, BOAHWUS CTPeC, MeCTHOTO 3aMbpcsiBaHe
Ha Bb3yxa, NpeToBapBaHeTO Ha Mpexarta 1 Lyma 3a 06LHOCTTa.

3a Ethereum pasnpegeneHvneTo Ha Ba/imgaTopuTe U 06/1a4HNs XOCTVHT CriefBa Aa Ce OLEeHsIBa Tam,
KbAETO CbLLEeCTBYBAT AaHHW; He TpsbBa fa ce 13Mnos3BaT KapTy Ha Ao6MBa. Mpe3 Lenns aHaims Baxu
npeaynpexaeHve 3a Ka4ecTBOTO Ha U3TOUHULMTE: MECTOMNO/IOXKEHNETO OT aHKETU, M3BEAEHOTO No IP
MEeCTONMO/IOXEHNE, MECTOMOJIOKEHMNETO Ha Nysa 3a A06MB 1 MECTOMNOIOXEHNETO Ha KOPNIOPaTUBHOTO
cefla/vlLe He ca eKBUBA/IEHTHU.

12. MepKku 3a orpaHnyaBaHe Ha Bb34eNCTBUETO

OrpaHnyaBaHETO € OpraHu3npaHo KaTo epapxusi — OT Hal-CTPYKTYpPHWUTE A0 Hali-onepaTtuBHUTE
MepKM.

HuBo 1 - CTPYKTYpHO orpaHunyaBsaHe

* [Ipexopn ot POW KbM MexaHU3bM 3a KOHCEHCYC C NOo-HUCKO n0Tpe6neHme Ha eHeprusa, KbaeTo
TOBa € TEXHNYECKN N couMasiTHO OCbLLECTBMMO.

* [opobpeHunsa Ha e(peKTUBHOCTTA Ha HUBO NPOTOKO/.

HuBo 2 - OrpaHuyaBaHe 4Ype3 efnneKTpoeHeprus

+ [lOoNb/HUTENTHA HUCKOBBLINIEPOAHA E/IEKTPOEHEPIUS, C YaCOBO CLOTBETCTBHE, a He Camo C
rOAWLLHM CEPTUUKATHN TBBPAEHNS.

* OnosecTsaBaHe Ha eMuUcuUUTe cropen MecTorno/I0OKEHWETO N Ha na3apHa OCHOBA;
JoKasaTtesiCTBa 3a orpaHn4yaBaHe 1 N-BKaBOCT Ha TbPCEHETO; n3bsareaHe Ha yBe/inyaBaHeE Ha
npon3BoACTBOTO OT N3KONaemMu ropmBsa.

HuBo 3 - OrpaHMuyaBaHe Ype3 oxnaxgaHe

* HamanasaHe Ha PUE; cyxo oTBexaaHe Ha TonsiMHaTa B 30HM C BOAEH CTPeC; NnpemaxBaHe Ha
HEeHy)XHaTa MOLLHOCT Ha BeHTMNartopuTte; HabnwgeHne Ha WUE; oTkpuBaHe Ha TeYoBe;
OTrOBOPHO ynpas/ieHVe Ha ox/1axKaally TEYHOCTU U XNaAuNHU areHTu.
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HuBo 4 - Kpbroe xapayep
e [Mo-a4bNbr NONE3€eH XMBOT, PEMOHT, Npenpoaxota, NOBTOPHO MU3M0/3BaHe U cepTuduLmMpaHo
peuuknupaHe, ¢ NpPoc/eAnMoCT Ha CO6CTBEHOCTTa M 6e3 HeoboCcHOBaHN TBbPAEHUA 3a ,,100%
peuuknpaHe®.

HunBo 5 - NOBTOPHO M3N0ON3BaHe HA TOM/INHA
» KonnuyecTBeHo onpeaensHe Ha 0nos30TBOpeHaTa Ton/nHa, naeHtTudynpaHe Ha
p,eVICTBVITenHO 3aMeCTEHOTO ropmneo, onoBecTtABaHe Ha Ce30HHaTa CTeNneH Ha n3nosi3aBaHe n
n36sreaHe Ha oTYMTaHeTo Ha TEOPETUYHO 0OMNOJI30TBOPABaAHE Ha TOMJ/IMHA KaTO MOCTUrHatTu
cnecrtdaBaHuA.

HuBo 6 — 3aWmMTN 3a 06EKTa U OOLLHOCTTA

e AKYCTUYHO MOAENUPaHE, OrpaHMYEeHns Ha Lyma, OTCTOSIHWS, NPOBEPKa 3a BOAEH CTpec,
€KOMOTNYHM paspeLunTesiHn, OLEHKa Ha KA4eCTBOTO Ha Bb3Ayxa U NpoLec 3a 06LLLECTBEHN
xanow.

HuBo 7 - ¥YnpaBrnieHue Ha TBbpAeHuATa

3abpaHeHn ca cnegHuTe TBbpPAEHMS: ,HYNEBO EKOMOIMMYHO Bb3geicteme”; ,100% 3eneHo” 6e3
onpefenieHn rpaHnumM; ABOMHO OTYMTaHe Ha Bb30OHOBSAEMU XapakTepuCTWKW; ABOWHO OTUYMTaHe Ha
eHepruaTa oT 0beguHeH A06MB; TBbPAEHUSA 3a U3berHaTy emucun 6e3 cbnocTaBuUTeNIeH cLueHapuii; u
TpeTnpaHe Ha MU3MNo3BaHeTo Ha hakesieH ra3 kaTo aBToOMaTMyHO BbI/1IEPOAHO-0TPULIATENHO.

13. PamMKa 3a eKOJZIOrM4YHO onoBecTsaABaHe

3a BCska onepauus no Aobve nnn BanugupaHe pamkata cbbupa CTPYKTYpupaHu AaHHW B LUeCT
obnactu: 06N faHHU 3a ornepauunaTa; efieKTPoeHeprus; eMUCcun; oxnaxpaHe; xapayep; U MecTHo
Bb3gencTeme. MbAHMAT CNNCBK C noneta e npeAcTaBeH kaTo WabnoH 3a MOBTOpHa ynotpeba B
MpunoxeHve C. NocnegoBarte/IHOTO NpuiaraHe Ha Tasy pamka no3sosisiBa KauyecTBeHUTE N3BOAM Ha
HaCTOALWMS AOKIaL C TeYeHUe Ha BpeMeTo Aa 6baaT 3aMeHeHN C U3MEPEHUN JaHHW Ha HBO oneparop,
KnacudguumpaHn n oueHeHn Mo YBEPEHOCT ChINlacHo pasgen 2.3.

14. 3aknuyeHus no akTmse
14.1 Bitcoin (BTC)

BucoK Tekyl, abGCOMOTEH EKOJIOTMYEH OTMeYaTbk; Hai-CUMHWM  KOMMYECTBEHW [0KA3aTesNCTBa;
CbLLECTBEHM Bb3ECTBUA OT €/1EKTPOEHEPTS, NAPHUKOBW ra3oBe, HENPsiKa BoAa, OX/laxaaHe, WyM 1
XWU3HEH UMKBbA Ha ASIC; nokasaTenute BapupaTt CbLIECTBEHO Cropes MECTOMNO/IOKEHNETO U
onepaTuBHUSI MOAEN.

14.2 Litecoin (LTC)

CobuiectBeHo PoW Bb3geiicteue ot Scrypt ASIC go6unea; BEPOSITHO NO-HUCHK abCONOTEH OTNEeYaTbK
oT BTC, HO He 1 HUCKOBb3AencTBaLL, N0 CBOS 3aMUCH/1; HEAOCTATbYHO HaAEXAHW NYyOANYHN faHHN 3a
OKOHYaTesiHa caMOCTOoATe/THA roguLLHa CTOMHOCT; 06eANHEHUAT A0OMB N3UCKBA pa3npeaeneHue 6e3
ayénupaHe.

14.3 Ethereum (ETH)

MHOro HMUCKO TEKyLLO onepaTUBHO EHEPIUIiHO U BbINIepoAHO Bb3aencTeme cnpsmo BTC n LTC cnepg,
npexona kbM PoS; noHacTosLeM HAMa fO6UB B OCHOBHATA MPeXa; 0cTaBaT HeHYNEBU Bb3AeNCTBUA
OT Ba/IMAaTopu, CbpBbPU, 061a4Ha MHAPACTPYKTYpa, eNIeKTPOEHEPTrns, oxXaxaaHe u xapayep.

v1.0 - data cut-off 2025 - Page 35 of 39



Environmental Impact of BTC, LTC & ETH YACT Il — BB/ITAPCKUA

14.4 OG0 3aK/IloYeHne

~MexaHu3Mbm 3a KOHCEHCYC e OCHOBHUSIM CMPYKMYypeH ¢hakmop, HO eKo/102udHUMme
pesysimamu 3asucsim cbWo om mMawjaba, Mecmorno/ioxeHuemo, UsmoyHuKa Ha
e/iekKmpoeHepaus, xapoyepa, oxs1axoaHemo, BOOHUS cmpec, ynpas/ieHuemo Ha XU3HEeHUs!
YUKB/T U Ka4ecmsomo Ha orosecmsisaHemo.

15.

Mponyckn B laHHUTE N OTKPUTU N3criefoBaTesiCKu

BbNpocu

16.

10.

Jlunca Ha Wupoko npueTa roguilHa oueHka 3a notpebneHneTo n emmcumnTe Ha Litecoin,
eKBMBasieHTHa Ha Tasn Ha Cambridge.

Jlunca Ha cTaHgapTusmpaH, obLonpueT MeTos 3a pasnpeenaHe Ha eHeprusaTa ot obemHeH
[o6us mexay Litecoin n Dogecoin.

Jlunca Ha HagexaeH rnobaneH Habop OT AaHHW, YCTaHOBSIBALL, TEKYLLIMS 4SS MeXay
Bb3AYLIHO, U3NAPUTESNHO, XMAPO / AUPEKTHO TEUHO M NOTAMsLLO OX/TaxXaaHe.

OrpaHunyeHn 1 HenocneaoBaTe IHW AaHHN 3a BOAHOTO OTUMTaHe, 0CO6EHO pa3AesstHeTo Ha
npsikata BoZla Ha 06eKTa OT Henpsikata BoAa B €NeKTPOEHEPTUIAHNSA CEKTOP.

HepoctarbyHO pasBuTU AaHHM 3a OLleHKa Ha XU3HeHUs unkba Ha Scrypt ASIC xapayepa
cnpsamo SHA-256 ASIC.

OrpaHuyeHu Ny6anyHM faHHK 3a reorpaddckoTo pasnpejeneHne Ha sangaTopuTe u
061a4HuA xocTuHr npu Proof-of-Stake mpexuTe.

HenocnegoBaTtenHo TpeTUpaHe Ha TBbPAEHUsITA 3a U36erHaTn emucun, hakesieH ras u
rbBKABOCT Ha TbPCEHETO cpef onepaTopuTe.
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MpunoxeHue A - OnpegeneHna N agsye3ndeH peyHUK

CnepHuTe TepMUMHM Ce N3M0N3BaT NocnefoBaTenHo B Lenusa goknaa. CokpaweHnata BTC, LTC, ETH,
ASIC, PUE, WUE, TWh, MWh, kWh, MtCO2e 1 tCO2e He ce npeBexgaT 1 ce gedmHmpart npu nbpea

ynotpeba.

Environmental impact
Proof-of-Work (PoW)

Proof-of-Stake (PoS)
Mining
Miner

Validator

Hashrate

ASIC

Greenhouse-gas emissions
Carbon footprint

Carbon dioxide equivalent (CO2e)
Electronic waste | e-waste
Air cooling

Evaporative cooling
Direct-to-chip cooling
Hydro cooling

Immersion cooling
Single-phase immersion
Two-phase immersion

Heat rejection

Waste-heat recovery

Water withdrawal

Water consumption

Water footprint

Water stress

Thermal discharge

Power Usage Effectiveness (PUE)

Water Usage Effectiveness (WUE)

Location-based emissions
Market-based emissions

Merged mining

ExkonornyHo B'b3,qel7ICTBI/Ie

[okasatencTtso 3a n3BbplueHa pabota (Proof-of-Work,
PoW)

[Jokasatenctso 3a 3anor (Proof-of-Stake, PoS)
Jo6us (MaliHWHI)

MuHbOp / y4acTHVK B f06MBa (onepaTop no 4o6uB BbB
dhopmasieH KOHTEKCT)

Banugatop

XewpelT / n3uncnutenHa MOLLHOCT Ha MpexaTa
CneymnanunsmpaHa uHterpasiHa cxema (ASIC)
Emuncun Ha napHMKOBM rasose

BbrnepofeH otneyaTsbk

EkBMBaneHT Ha BbriepogeH guokeung (CO2e)
ENeKkTpoHHM oTnagbum

Bb3gyLliHo oxnaxaaHe

VM3naputenHo oxnaxgaHe

[JvpekTHO oxnaxaaHe Ha yuna

Xungpo oxnaxaaHe / TeYHO OxnaxkjaHe C BOAEH KOHTYP
MoTanswlo oxnaxnaHe

EfHohasHo noTanswo oxnaxgaHe

[BydasHo notansawo oxnaxgaHe

OTBexgaHe Ha TonnnHata

OnonsoTtsopsiBaHe Ha oTnafbyHara TonimHa
BopouepneHe

MotpebneHve Ha Boda

BopgeH oTneyarbk

BopeH cTpec

TonnnHHO 3aycTBaHe / TOMNJIMHHO 3aMbpcsABaHe

KoedhnumeHT Ha edpekTVBHOCT Ha M3Mo/i3BaHaTa eHeprus
(PUE)

KoednumeHT Ha edpekTUBHOCT Ha U3nosi3BaHaTa Boga
(WUE)

EmMuncuu, nsumcneHu cnopes MectonosioXeHneTo
Emucuu, nsumcneHn Ha nasapHa ocHosa

Ob6eaunHeH fobms (merged mining)

NMpunoxeHue B — Metoagonorusa 3a nsvyncrieHus

Korato ce u3roTtBs oueHKa ,0TAosny Harope“ 3a Litecoin (unu gpyr Scrypt aktuB), ce npunarar
cnefHNTE CTBLIKN U Ce OMNOBECTSABA BCAKO A0MYyCKaHe:

1. TMonyyaBaHe Ha gaTvpaHa M3dncnmTesiHa MOWHOCT Ha Mpexara Litecoin / Scrypt.
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2. YcTaHOBsiBaHe Ha npegctaBuUTeNeH grmanasoH Ha edhekTMBHOCT Ha xapayepa B J/MH.

3. W3uncnssaHe Ha T mowHocT: UT mowHocT (W) = naumcnmntenHa mowHocT (MH/s) x
edekTnBHoCT (J/MH).

4. TMpunaraHe Ha PeXUinHN pa3xoamn Ha CbOPBXEHNETO: MOLLHOCT Ha CbOpbXeHneTo = UT
mMowyHocT x PUE.

5. N3uucnsasaHe Ha rogmniiHa enekTpoeHeprmna: roguilHn TWh = MOLLUHOCT Ha CbOpPBbXEHNETO
(MW) x 8 760 / 1 000 000.

6. MpunaraHe Ha NpeTerseHn No MecTonosnokeHne emmcumn: MtCO2e = rogmwHn TWh x
eMucuoHeH ghaktop (gCO2e/kWh) / 1 000.

7. MpunaraHe Ha WUE, kbaeTo ce mogenupa npska soga: soga (m3/roguHa) = enekrpoeHeprus
Ha cbopbxeHneto (kwh) x WUE (L/kwh) / 1 000.

8. MpunaraHe 1 onoBecTsiBaHe HAa MeTOAA 3a pasnpeaenieHne npu o6eanHeH L06MB.
9. lMpeAacTaBsiHE HA HUCHK, LIEHTPA/IEH U BUCOK CLEEHAPWIA.
10.MocouBaHe Ha gaTaTta Ha AaHHUTEe Y HUBOTO HAa YBEPEHOCT.

Pe3ynmamume om modesia He mpsibsa 0a ce 3akpbasisisam 00 roosexoawa moyHocm, a uzbpaHusim Memoo 3a
pasnpedesieHuUe mpsibsa 0a 60e 060CHOBaH U mecmasaH 3a H4y8CmBsume/iHocm.

NMpunoxeHne C — LLla6s10H 3a cbOUpaHe Ha
€KOJIOTMYHU AAaHHU

LLla6noHBbT No-Ao/y ce cbovpa 3a Besika onepauysi no Ao61B Un Basinaupaxe.

Oo6wWwm gaHHU

* AKTUB / Mpexa; MeCcTONO/IOKEHUE HA CbOPBXEHNETO; OTYETEH Neprog,; cobCcTBeHOCT /
onepaTtop; MHcTannpasm MW; cpegHn MW; Bpeme Ha paboTa; NPOU3BOACTBO / M34NCIMTENHA
MOLLIHOCT W/in 6poii BanuaaTopu.

EnekTpoeHeprus

* W3mepeHu kWh; NT kWh; 06u0 kWh Ha cbopbxeHneTo; PUE; foCTaBUMK OT Mpexara;
4yacoB / roAuLIEH efIeKTPOEHEPIrMeH MUKC; Cropa3yMeHns 3a N3KynyBaHe Ha eflekTpoeHeprus
(PPA); cepTtnchmkaT 3a Bb306HOBSIEMA EHEPrs; NPON3BOACTBO 3a/ e/1eKTpoMepa,;
orpaHu4yaBsaHe (curtailment).

Emucum

» O6xBaT 1; ObxBaT 2 cnopef MecTonosioxeHmeTo; O6xBaT 2 Ha Na3apHa OCHOBA; CbLLECTBEH
O6xBaT 3; eEMUCUOHHN (haKTOpU 1 roArHa; MeToA0/10rMA 3a MeTaH UK n3rapsiHe Ha ras.

OxnaxpaHe

* ApxuTekTypa (Bb3AyLLIHO, U3NapuTesIHO, XUAPO / ANPEKTHO TEYHO, NOTaNSALO0 AU XUOPUAHO);
oxnaxpalla TeYHOCT; XNafu/eH areHT; eNekTpoeHeprma 3a oxiaxgade; MeTo 3a oTeexaaHe
Ha TonAMHaTa; NPSIKO BoAoYepneHe; Npsko notpebneHve Ha Boga; WUE; npoayxeaHe;
0oTNaabyHM BOAY; 3aryba Ha oxnaxgalla TEYHOCT.

Xappayep
+ Bpoit 1 Mofen Ha eAMHULIMTE; ePEKTMBHOCT, JaTa Ha 3akynyBaHe; Jarta Ha n3sexjaHe ot
eKkcnioarauyst; npenpoaaxeéa; NoOBTOPHO M3MN0M3BaHe; AOCTABUMK 32 PELMK/IMPAHE;
[l0Ka3aTesICTBO 3a U3XBbP/SHE.
MecTHO Bb3geiicTBUe

 LUywm; xan6u; oKkosHa ToNArHa; Npax; BOAEH CTPEC; MECTHM CbOUTUS B MpexaTta; YacoBe
paboTa Ha aBapveH reHepaTop.
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PurHanHa no3nuud

LBitcoin u Litecoin npodb/mkasam 0a usrnosizsam Proof-of-Work u umam cmpykmypHO
CbWECMBEHU U3UCKBaHUS 3a e/IekmpoeHepausi, xapdyep u oxnaxoaHe. Bitcoin uma Hal-
2o71emust U Hali-0ob6pe 0oKyMeHmupaH abco/IlomeH omnedyamubk. Litecoin uma no-mMmaibK, HO
M10-HEMOYHO u3MepeH PoW omneyammbk, yC/10KHEH om 06eduHeHust dobus. Hacmosiwama
Proof-of-Stake mpexa Ha Ethereum uma 3Ha4umesIHO MO-HUCHK ofepamuseH omneyamank,
BbIIPEKU Ye He e 6e3 Bb3delicmsue. 3a mpume akmusa delicmsumesiHUsim eKo/102u4eH
pes3ysimam 3asucu 0m Mecmoro/I0KeHUEemo, e/1eKMmpPoeHep2uliHUSI MUKC, OX/1axdaHemo,
BOOHUST CMPEC, XU3HEHUS UUKB/1 Ha Xxapoyepa U Kayecmsomo Ha eK0/102U4HOMO
ornosecmsigaHe.“
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