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BLOCKCHAIN TECHNOLOGY IN THE IMPLEMENTATION
OF SUSTAINABLE DEVELOPMENT GOALS

The article is devoted to the analysis and systematization of the experience of implementing blockchain technology in the
implementation of the Sustainable Development Goals. The purpose of the study is to analyse the role of blockchain technology
in the implementation of the UN Sustainable Development Goals as of 2026, with an emphasis on financial, energy and climate
mechanisms. The methodology is based on a systematic analysis of secondary data, as well as transaction cost theories and
institutional theories. The article also uses a case study method to study specific cases of blockchain technology implementation
and their results in the implementation of the Sustainable Development Goals. The results demonstrate the ability of blockchain
to reduce transaction costs, increase transparency and provide reliable ESG verification. The practical significance is to sup-
port compliance with regulatory requirements, strengthen financial inclusion and improve sustainable resource management.
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Kosona I. C.
Hayionanvuuii mexuiunuil ynigepcumem Yxpainu
«Kuiscoxuti nonimexuiunuii incmumym imeni leops Cikopcbkozo

BJOKYENH-TEXHOJOI'IA B PEAJIBAIII IIIJTEA CTAJIOTO PO3BUTKY

Cmammsi npucesiuena 00CIIONCEeHHIO POl ONOKUeUH-MexXHON02Il Y 3a0e3neuenni docsenenns Llineil cmanoeo po3eumky 6
ymMo8ax 3pocmaioyoi inancoeoi necmadinbHOCMi, NOCUNEHHS Pe2YNIAMOPHUX GUMO2 WA NOmMpedu y NiosulyeHHi npo3opocmi
EeKOHOMIYHUX npoyecis. AKmyanbHicmy memu 3yMO81eHa HeOOXIOHICIIO NOULYKY IHHOBAYIUHUX IHCIPYMEHMI8, 30amHUX MiHiMi-
3yeamu dehiyum GIHAHCYB8anHs, NIOGUWUMU 00BIPY 00 36IMHOCHI W0OO CMALOCMI Ma 3a6e3neuumu eoekmueHy KOOPOUHAYIIO
MIDIC 0epaHcasHuMU, NPUSAMHUMU MA 2POMAOCLKUMYU iHCmumyyiamu. Memoto 0ocniodxcents € KOMRIeKCHe 00TPYHIMY8aAHM S NO-
menyiany onoxkyeliny ax yughposoi ingppacmpyxmypu, wo cnpusc mpaucgopmayii Mexanizmie Qinancy8anis, eHepeemuyHo2o
O0OMIHY Ma KIIMAMUYHO20 Pe2ylo8anHa y Hanpami cmanoz2o po3eumxy. Memooonoziunoio 0cHogo1o 00CiOHceHHs € CUCEMHUT
nioxio, wo 003801U8 po3enadamu ONOKYelH K OA2amopieHe8y CoyianbHO-eKOHOMIURY MEXHON02II0, A MAKONC Memoou y3d-
2A/IbHEHHSl, NOPIGHAILHO20 AHANIZY, CMPYKMYpU3ayii ma MoO0eno8anHs. 3acmocy8ants enemMenmio iHCmumyyitinoco ma exo-
HOMIYHO20 QHANIZY 3A0E3NEYUN0 MOHCIUBICIb OYIHUMU BNIUE 0eYEHMPATLIZ308AHUX MEXAHI3MIE HA 3HUNCEHHS MPAHCAKYIIHUX
sumpam, ni08UUeHHS RPO30POCMI ONEPayitl ma GopmyeanHs HOBUX MoOeell 83AEMOOIT MIdC yuaACHUKamMu puHKy. ¥ pesynomami
00CHIOHCEHHS OOTPYHMOBAHO, WO BUKOPUCIAHHS POZNOOILEHUX PEECMPI6 CNPUAE NIOBULEHHIO 0CMOBIPHOCMIE OAHUX, A8MOMA-
Mu3ayii KOHMPOILHUX NPOYEOYP MA CKOPOUEHHIO YACO8UX sumpam Ha eepughixayiro onepayiil. Busnaueno, uwjo enpogadoicenns
CMAPM-KOHMPAKMIE mMa MOKEHI308aHUX IHCIPYMEHMIE CIBOPIOE NePedyMO8U 018 PO3BUMKY (DIHAHCOB0I THKIIO3IL, pOZUUPEHHS
docmyny 00 8IOHOBIIOBAHUX OdCEPEN eHep2ii ma YOOCKOHALEHHS MEXAHIZMI6 eKoN02iuH020 061iKY. [Josedeno, wo yugposizayis
npoyecie YnpasiiHHi Ha OCHOBI OLOKUYelHY (POPMYE HOBULL Pi6eHb Q0BIPU MIJNC eKOHOMIYHUMU a2eHMAaMy ma 3a6e3neyye inme-
2payiro NPUHYUNIe cmanocmi'y NO8CAKOEHHY 20Cn00apcbKky JisnbHicmy. IIpakmuuna yiHHiCMb CIMammi noaseae y MO#CIUE0CMI
BUKOPUCTAHHS. OMPUMAHUX pe3YTbmamie 0151 po3podnenns cmpamezii yugposoi mpancgopmayii opeanie deporcagnoi naou,
KOpNnopamueHux cmpykmyp i Qinancogux ycmamnos. 3anpononoeami nioxoou Modcyms Oymu 3acmocoeani npu Qopmyeanui
MeXaHizmMie npo30poi 36iMHOCMI, YNPABGLIHHA TAHYIO2AMU NOCMAYAHHS, Peani3ayli eHepeemuyHux NPOEKMie ma CmMeopeHHtl iH-
CMpYMeHmi6 KAiMamuyHo2o QIHaHCY8aHHs, WO CHPUAIMUME NIOBUWEHHIO eeKMUBHOCIT OOCASHEHHSA Yinell CIAN020 PO3GUMKY
HA HAYIOHATLHOMY A MIXCHAPOOHOMY DIGHSX.

Knrwuoei cnosa: onoxuetin, yini cmanozo pozsumxy, SDG, peanizayis, yugposizayis.

Problem statement. The 2025 UN report on the
implementation of the Sustainable Development Goals
(SDGs) identifies a global financing gap of USD 4 trillion
for developing countries. At the same time, debt servicing
costs in low- and middle-income countries amounted to
USD 1.4 trillion in 2023, effectively constraining their
capacity to invest in green energy and social protection —
critical components for achieving the SDGs [1].

In this context, blockchain technology emerges not
merely as a technical innovation but as a capital optimi-
zation instrument enabling digital transformation, identi-

fied by the United Nations as one of the six priority areas
for accelerating the 2030 Agenda. Blockchain technology
facilitates the transformation of “declarations of intent”
into “verified impact outcomes”, which is essential for
attracting private capital that requires high-precision ESG
(Environmental, Social, and Governance) data [2].

As of 2026, the relevance of blockchain development is
further reinforced by regulatory pressure, including mecha-
nisms such as the Carbon Border Adjustment Mechanism
(CBAM) and the Corporate Sustainability Reporting Direc-
tive (CSRD), compelling companies to adopt tools for
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immutable record-keeping and transparent auditing. Block-
chain provides the necessary technological infrastructure to
meet these requirements while minimizing the risks of “gre-
enwashing” and fraud.

Thus, global challenges in achieving the UN SDGs —
including financing deficits, declining trust in ESG report-
ing, high cross-border transaction costs, fragmented supply
chains, and energy poverty (with over 84% of the population
in developing countries residing in rural areas) — necessi-
tate the search for instruments capable of addressing these
systemic issues. Blockchain technology represents one such
transformative instrument.

Analysis of recent research and publications. Aca-
demic discourse on the application of blockchain technology
to SDG implementation has evolved significantly, particu-
larly across two distinct phases: 2015-2022, when research
primarily focused on the social dimension, and 20232025,
when emphasis shifted toward environmental sustainability.

A notable bibliometric contribution was made by Maria
Mar Miralles-Quiros, José Luis Miralles-Quiros, and Aza-
hara Gil-Corbacho (2025), who systematized scholarly pub-
lications and structured the principal research directions.
However, their study remains analytical and review-based,
without conducting an independent empirical assessment of
blockchain’s direct impact on SDG implementation [3].

Almasria et al. (2024) examined the indirect impact
of Fintech innovations on sustainable development. Afroz
and Raghutla investigated the influence of various financial
resources on renewable energy production. Anwar, Waheed,
and Aziz analysed the role of green finance in achieving car-
bon neutrality, using Australia as a case study [4, 5].

An important recent contribution is the development of
an integrative dual framework that overlays four technical
components of blockchain (data, network, consensus, appli-
cation) onto institutional pressures and stakeholder engage-
ment dynamics. This approach explains how technological
characteristics such as data immutability and self-executing
smart contracts are transformed into economic value and
social trust.

Given the relevance and complexity of the topic, further
in-depth and systematized research on blockchain technol-
ogy in SDG implementation remains necessary.

Formulating the purposes of the article. The aim of
this study is to provide a comprehensive analysis of the role
of blockchain technology in implementing the UN Sustain-
able Development Goals as of 2026, with particular empha-
sis on financial, energy, and climate mechanisms.

The objectives include:

+ Systematizing the potential of blockchain technol-
ogy in achieving the SDGs;

+ Analysing the impact of 2025 regulatory initiatives
on blockchain adoption in corporate reporting;

+ Providing specific examples and case studies of suc-
cessful projects in financial inclusion, renewable energy,
and climate action.

Methodology. The research methodology is based on
systemic analysis of secondary data, including scientific
publications indexed in Scopus and Web of Science, official
reports of UN departments (UN DESA, UNDP), and techni-
cal proposals from regulatory authorities (SEC).

A case study method was applied to examine practical
outcomes of blockchain implementation in large corpora-
tions and international assistance programs.

The analysis was conducted from the perspective of
transaction cost theory and institutional theory, enabling
the assessment of the economic efficiency of replacing tra-
ditional intermediaries with algorithmic consensus mecha-
nisms inherent in blockchain technology.

Presentation of the main research material. Block-
chain architecture based on immutability of data and con-
sensus protocols has become the operational pillar for many
sustainable development initiatives. It transforms trust from
a subjective category into a verifiable asset and supports the
implementation of SDGs related to financial inclusion, digi-
tal identity, affordable and clean energy, responsible con-
sumption and production, and climate action. An example
of the application of the potential of blockchain technology
in the implementation of sustainable development goals is
systematized in Table 1.

Blockchain demonstrates potential applicability in 11 out
of the 17 SDGs, underscoring its systemic relevance.

SDGs 1 and 10: Financial Inclusion and Digital
Identity. A major obstacle to poverty eradication (SDG 1)
remains the absence of formal identification and access to
banking services. As of 2024, 2.6 billion people were still
offline, and an even larger number lacked access to modern
financial instruments.

Blockchain addresses this challenge through self-sover-
eign identity (SSI). In 2025, the SEC proposed a regulatory
framework for digital assets emphasizing inclusive digital
financial identity infrastructure. Built on W3C standards,
such systems allow individuals to control their personal data
and participate in the economy without requiring a tradi-
tional bank account.

Table 1

The potential for blockchain technology in the implementation of the UN Sustainable Development Goals

Ne Sustainable Development Goals

Possible use of blockchain

No poverty

Transparent social payments, microfinance

Zero hunger

Tracing food supply chains

Good health and well-being

Medical records with a guarantee of privacy

Diploma certification, open educational resources

Gender equality

Financial services for women in developing countries

Affordable and clean energy

Accounting for the production and exchange of renewable energy

1
2
3
4 | Quality education
5
7
8

Decent work and economic growth

Tracing ethical supply chains

10 | Reduced inequalities

Access to banking services and digital identification

12 | Responsible consumption and production

Tracing the origin of goods

13 | Climate action

Carbon credits, transparent data in ESG reports

16 |Peace, justice and strong institutions

Anti-corruption systems, E-voting

Source: systematized by the author [1, 6, 7,8, 9, 10, 11]
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Blockchain-enabled mechanisms include decentralized
identifiers (DIDs), stable coins for cross-border remittances,
tokenized incentives for financial literacy, and smart-con-
tract-based peer-to-peer microfinance platforms.

We systematize the components of digital inclusion with
the mechanism for their implementation based on blockchain
and the expected results from their implementation in Table 2.

Practical implementations include blockchain-based
financial bridges for farmers in India and platforms such
as BanQu, which provides digital identity solutions for
refugees. These mechanisms reduce remittance costs from
6—7% to below 1% and expand access to financial services
for 1.7 billion unbanked individuals.

SDG 7: Affordable and Clean Energy. In 2025-2026,
decentralized energy systems became key drivers of the
transition to sustainable energy. Blockchain plays a critical
role in the development of the Internet of Energy (IoE),
enabling communities to produce, consume, and trade
energy without reliance on monopolistic utilities.

Key technological directions include:

e Peer-to-peer energy trading, allowing solar panel
owners to sell surplus electricity in real time, reducing
transmission losses (6—8% globally).

e Smart contracts for microgrids, particularly in Afri-
can countries such as Nigeria, where blockchain-based
mini-grids provide energy access to rural communities.

* Blockchain Levelised Cost of Energy (BLCOE)
models demonstrating reduced transaction costs and
increased transparency in renewable energy auctions.

As of 2026, solar energy accounts for nearly 80% of
global renewable capacity growth, with blockchain func-
tioning as the digital backbone coordinating decentralized
generation sources [4].

For example, the platform Power Ledger enables
households to trade surplus solar energy, tokenize carbon
credits, and ensure transparent renewable energy tracking.

Table 2
Ensuring digital inclusion based
on blockchain technology

.Dlglt.a ! Blockchain Expected result after
inclusion .
mechanism 2026 year
component
Identity Decentralized Access to social benefits
registration Identifiers (DIDs) and | and loans without
(SSD Cryptography intermediaries
. Reducing the cost of
Cross-border | Decentralized ledgers N
transfers and stable coins transfers below 3%
(SDG 10)
Financial Educational Loyalty E{gﬁ:fug]gr (?Lllgllzarllon-
education Tokens (EduTokens) Y &
material rewards
Automated
. Smart contracts and P2P | creditworthiness
Microfinance .
lending assessment based on
alternative data

Source: systematized by the author based on [1, 4, 5, 9]

SDG 12: Responsible Consumption and Production.
Blockchain has demonstrated significant impact in combat-
ing “greenwashing” and unethical supply chain practices.

Projects such as SSA Impact Chain, recognized by
the UN in 2025, integrate suppliers, buyers, and finan-
cial institutions into unified blockchain-based supply net-
works, ensuring immutable recording of each production
stage [7, 11].

Blockchain facilitates origin verification, enabling
companies to prove compliance with labor and environ-
mental standards. Modeling indicates that when on-chain
data quality reaches 85%, data manipulation decreases by
47% due to cross-verification mechanisms.

Pharmaceutical pilot projects in 2025 demonstrated
the ability to reduce drug traceability time from 16 weeks
to 2 seconds, significantly mitigating counterfeit risks [8].

SDG 13: Climate Action. Carbon markets have his-
torically faced criticism for opacity and double counting.
By 2026, blockchain-based carbon credit platforms have
become standard in voluntary markets.

In one Fortune 500 case (2024-2026), blockchain inte-
gration with satellite data and IoT sensors reduced verifi-
cation time by 94% (from 127 days to 7 days), eliminated
double-counting incidents, and automated regulatory
reporting processes [11].

Technically, such systems combine loT-based emis-
sions measurement with smart contracts for automated
token issuance. Each token possesses a unique digital iden-
tifier, preventing reuse after retirement.

Conclusions. As of 2026, blockchain technology has
transitioned from conceptual experimentation to industrial-
scale deployment, particularly in carbon markets and sup-
ply chain transparency. It has become a key instrument for
compliance with international regulatory frameworks such
as CBAM and CSRD.

Blockchain significantly reduces transaction costs,
enhances verification efficiency, and democratizes access
to green finance by enabling small-scale producers to mon-
etize environmental impact through impact tokens.

Future research directions include:

+ Integration of blockchain with artificial intelligence
and digital twins for predictive resource management;

* Scalability and energy efficiency improvements
through Proof-of-Stake and Layer 2 solutions;

* Development of international legal standards ensur-
ing interoperability across blockchain platforms.

Overall, by 2026 blockchain technology has established
itself as a reliable digital foundation for the 2030 Agenda.
It not only enhances the efficiency of existing processes
but also creates fundamentally new models of economic
interaction in which sustainable development becomes a
transparent and economically viable asset.

Further integration of blockchain into public go-
vernance and corporate strategy will be decisive for the
success of the global sustainable development agenda over
the next five years.
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