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UNIT I. WHAT IS DIGITAL FINANCE? THE DIGITAL FINANCE 

STRATEGY OF EU 
 
 
Overview of digital finance concepts 

Digital finance is an ecosystem of technologies, platforms, and practices 
that reshape how individuals, businesses, and governments interact with money. 
This unit explores the most important components that underpin digital finance 
today. 

Digital finance represents the integration of innovative technologies such 
as distributed ledger technology, artificial intelligence, and cloud computing into 
financial services (Stiefmueller, 2021).  The field encompasses mobile banking, 
digital wallets, fintech innovations, robo-advisors, and blockchain-based 
applications including cryptocurrency and decentralized finance (Cong et al., 
2024; Xu et al., 2022).  

Key drivers of digital finance development include the need for efficiency in 
financial service delivery, achieving sustainable development goals, enabling 
efficient payments and increasing financial inclusion by reaching populations that 
are traditionally underserved by conventional banks (Ozili, 2022). Digital financial 
inclusion specifically focuses on providing accessible financial services through 
digital platforms to underserved populations (Goldfinch, 2024). At the same time, 
it raises new challenges such as data privacy concerns, cybersecurity risks, and 
questions about the long-term stability of financial systems that rely heavily on 
digital infrastructures. A holistic strategy involves promoting a digital approach to 
financial inclusion, balancing innovation and risk, establishing enabling and 
proportionate regulatory frameworks, expanding digital service infrastructure, 
ensuring responsible financial practices, strengthening financial literacy, and 
tracking digital inclusion progress (see Figure 1). 

 Unlike traditional finance, which relies heavily on physical infrastructure 
and manual processes, digital finance enables services to be delivered 
electronically, instantly, and often across borders with minimal friction. 

Further, we define several important digital finance concepts. Internet 
finance is financial services that is offered over the internet using a network 
which may be an analog network or a digital network. Internet finance facilitates 
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financing, payment, investment, and information intermediary services by the 
internet (Hou et al, 2016). 

Fig.1. High-level principles of Financial Inclusion 
 

 
 
Fintech finance is financial services that is offered by financial technology 

companies. Fintech companies use technology to enhance or automate financial 
services and processes which are then delivered to customers in a frontend user 
interface commonly referred to as user applications (Lai et al, 2017; Guild, 2017).  

Open banking is a type of digital technology application in banking and 
finance. Open banking is the use of open APIs that enable third-party developers 
to build applications and services around a bank or financial institution 
(Mansfield-Devine, 2016).  

Embedded finance is simply the integration of financial services into the 
service or product of a non-financial institution. Embedded finance is about 
enabling non-financial services companies to provide financial services to 
customers. Embedded finance involves embedding financial services as an add-
on service into the business processes of non-financial institutions. It allows 
customers to access financial services in a non-financial service shop such as in 
a grocery store, a car dealership, a hospital or within a non-financial app. In 
banking, embedded finance enables non-financial services companies to provide 
banking services. This is possible by using Banking as-a-Service (BaaS) and 
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API-driven banking and payments services to integrate banking services within a 
non-financial environment and ecosystem.  

 
Decentralized finance is a type of blockchain based digital finance. 

Decentralized finance transforms traditional financial products into products that 
operate without an intermediary through smart contracts on a blockchain 
(Avgouleas and Kiayias, 2020). Decentralized finance is financial services 
offered on a public blockchain over the internet. It does not rely on centralized 
financial intermediaries such as brokerages, exchanges, or banks. It uses smart 
contracts on blockchains, mostly Ethereum. It is mostly built on top of peer-to-
peer and trustless networks. Decentralized finance is also viewed as the 
democratization of finance. Blockchain finance is financial services that is 
delivered over the blockchain. It involves delivering financial services on a 
digitally distributed, decentralized, public ledger that exists across a network 
(Ozili, 2019).  

Artificial intelligence finance is the use of advanced robotic systems to 
enhance financial decision making and to streamline and optimize specific 
financial activities (Veloso et al, 2021; Mancher et al, 2018). Artificial intelligence 
finance improves the predictive power of financial models and leads to better 
management of risk and better decision making (Hilpisch, 2020).  

Electronic money, or eMoney, is an area of digital finance that focuses 
on the conversion of traditional paper money into a digital medium of exchange 
to improve the efficiency of payments. Electronic money is best defined as 
money in digital form orthe virtual equivalent of paper money (Wulandari et al, 
2016). Electronic money that is issued by private or non-state actors are referred 
to as private digital currencies or cryptocurrencies such as bitcoin, ethereum, 
litecoin, dogecoin, etc, while electronic money that is issued by state actors or a 
central bank is known as fiat digital currency or central bank digital currency 
(CBDC). 
 
2. The EU Digital Finance Strategy (2020–2025) 
 

Digital finance is increasingly recognized as essential for European 
competitiveness, supporting EU strategic priorities including financing for SMEs, 
financial stability, and combating credit access inequality (Osterrieder et al., 
2023). On 24 September 2020, the European Commission presented its Digital 
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Finance Strategy for the EU, a programmatic roadmap accompanied by a 
package of legislative proposals. This initiative forms part of the Commission’s 
broader strategy for ‘Shaping Europe’s Digital Future’, as announced by 
President von der Leyen in her speech on 19 February 2020, and aims at 
creating a legal framework for the adoption of recent technologies, such as online 
platforms, distributed ledger technology (DLT), cloud computing, in the field of 
financial services.  

The Commission’s vision was to build a competitive EU financial sector 
that supports both consumers and businesses, keeps pace with innovation, and 
remains secure and resilient.  

 
Factsheet: A digital finance strategy for Europe 
Source: https://lhoft.com/insights/the-eu-delivers-on-digital-finance/ 
 
The strategy was designed to help Europe reap the benefits of 

digitalisation while protecting stability and trust in the financial system. The 
benefits of digital finance include providing better financial products for 

https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/200924-digital-finance-factsheet_en.pdf
https://lhoft.com/insights/the-eu-delivers-on-digital-finance/
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consumers, opening new funding channels for EU businesses—especially 
SMEs—and supporting Europe’s economic recovery through mobilised 
investment for the Green Deal and the New Industrial Strategy. It also enhances 
financial market integration across borders and strengthens Europe’s strategic 
autonomy in financial services (see Figure 2). 

 
Objectives of the Strategy: 
 

The Strategy is structured around four overarching objectives, each addressing a 
structural challenge. 

1. Remove fragmentation in the Digital Single Market 
Digital finance companies often faced regulatory and operational barriers 
when trying to offer services across Member States. 
To overcome this, the EU aims to: 
- ensure cross-border digital financial services, so that a consumer in one 
Member State can easily access a provider in another; 
- harmonise regulations across the EU, creating a level playing field and 
enabling companies to innovate and compete across the whole Union. 

2. Ensure a sound regulatory framework 
Innovation often emerges faster than laws can adapt, leading to 
uncertainty. 
The strategy commits to: 

- applying the principle of “same activity, same risks, same rules,” so that 
innovative actors face appropriate regulation in line with the risks they 
pose; 
- providing legal certainty for digital finance, giving firms the clarity needed 
to invest in new products and services. 

3. Promote data-driven innovation 
Data have become central to modern finance, powering new payment 
services, credit scoring, and investment tools. 
Key priorities are: 
- advancing open finance and secure data-sharing under the EU’s PSD2, 
so that with the customer’s consent, licensed third-party providers can use 
payment data to offer new services; 

- supporting the adoption of artificial intelligence, blockchain, and 
cloud technologies, which can improve efficiency, security, and 
inclusion. 
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4. Address risks to stability and consumers 
Digitalisation also brings new vulnerabilities. The strategy therefore calls 
for: 
- cyber-resilience, especially through the Digital Operational Resilience Act 
(DORA), which sets EU-wide standards for managing ICT-related risks; 
- reinforcing consumer protection and safeguards for financial stability, 
ensuring that innovation does not erode public trust. 

By pursuing these four objectives, the EU aims to create an integrated, 
innovative, and secure digital financial market that boosts competitiveness, 
benefits consumers and businesses alike, and positions Europe as a global 
leader in digital finance (Factsheet: A Digital Finance Strategy for Europe). In 
conjunction with other relevant regulatory initiatives, most notably the Digital 
Services and Digital Markets Acts (DSA and DMA), it also seeks to address the 
impact of digital technologies on the structure and competitive dynamics of a 
variety of markets including, but not limited to, financial services, and to provide 
safeguards against potential risks to financial stability and the welfare of citizens 
and retail customers. This contribution looks at the regulatory approach that 
informs the proposed legislation, in particular from an international perspective, 
and examines its potential impact on the development of digital financial services 
in the EU (Stiefmueller, 2021; Pavlidis, 2021). 

 
3. Key Legislative Pillars of EU Digital Finance 
 

The expansion of the cryptocurrency market in the last 10 years has been 
exponential and a ‘watch and wait strategy’ towards the regulation of crypto-
assets is no longer appropriate and justifiable. The EU legislative initiatives seek 
to unlock the potential of crypto-assets while mitigating the risks to financial 
stability, market integrity and consumer protection. This will lead to additional and 
better financial products for consumers, improving financial inclusion and 
financing of businesses. This regulatory approach seeks to balance innovation 
with safeguards, addressing challenges in areas such as financial inclusion, 
consumer protection, and market integrity (Avgouleas & Marjosola, 2021). 
Therefore, The EU has developed a multi-layered legislative framework to govern 
the rapidly evolving digital-finance ecosystem. 

This framework combines foundational regimes that ensure market 
integrity and consumer protection with innovative measures tailored to emerging 
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technologies such as crypto-assets, open-data ecosystems, and cloud-based 
financial infrastructure. Together, these instruments advance the EU’s Digital 
Finance Strategy launched by the European Commission in September 2020 
(European Commission, 2020a). 

The following subsections outline the core legislative pillars—from earlier 
frameworks such as PSD2 and MiFID II/MiFIR to recent or forthcoming measures 
such as MiCA, DORA, the Retail Payments Strategy, and the Open Finance 
Framework—while situating them in the broader policy context that includes 
AML/CFT, GDPR, and eIDAS 2.0. 

 
3.1. Foundational Frameworks for Market Access and Consumer 

Trust 
3.1.1. Revised Payment Services Directive (PSD2) 
 
The Directive (EU) 2015/2366 on payment services in the internal market 

(PSD2), implemented by Member States between 2018 and 2019, is widely 
recognised as the cornerstone of Europe’s open-banking revolution (Zetzsche et 
al., 2020). PSD2 obliges account-servicing payment-service providers (ASPSPs), 
mainly banks, to provide secure, standardised API-based access to customers’ 
payment-account data for licensed third-party providers (TPPs). 
By granting consumers the right to share their own data with competing providers 
of account-information and payment-initiation services, PSD2 has: 
 fostered competition and innovation, lowering entry barriers for fintech firms; 
 enhanced consumer empowerment, giving individuals and SMEs more choice 

and often lower costs; 
 strengthened security and trust by introducing Strong Customer 

Authentication (SCA) and liability rules for fraudulent transactions. 
PSD2 laid the conceptual and infrastructural foundations for the planned 

Financial Data Access (FIDA) Regulation, which will extend open-data principles 
beyond payment accounts to the wider financial sector. 

 
3.1.2. Markets in Financial Instruments Directive II (MiFID II) and 

Regulation (MiFIR) 
 
The Directive 2014/65/EU (MiFID II) and its directly applicable counterpart, 

Regulation (EU) 600/2014 (MiFIR), entered into force in 2018, governing 
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investment services, trading venues, and conduct-of-business standards. 
Although conceived before the current wave of crypto-innovation, MiFID II/MiFIR 
continues to provide the baseline rules on market transparency, investor 
protection, and orderly trading—all of which apply equally to digitalised and 
tokenised instruments where such assets qualify as “financial instruments” under 
EU law (Moloney, 2018). 

 
Key elements include: 

 pre- and post-trade transparency for trading venues; 
 investor-protection measures such as suitability and appropriateness tests, 

product-governance rules, and cost disclosures; 
 market-integrity safeguards against abusive practices in high-frequency and 

algorithmic trading. 
MiFID II/MiFIR therefore complements newer regimes like MiCA by 

providing a stable legal foundation for digitally traded securities. 
 
3.2 Next-Generation Digital-Age Pillars 
 
Four initiatives stand at the core of the coherent legislative architecture 

that addresses innovation opportunities and systemic risks simultaneously: 
Markets in Crypto-Assets (MiCA) Regulation, Digital Operational Resilience 
Act (DORA), the Retail Payments Strategy, and the forthcoming Open 
Finance Framework. Together, they promote innovation in digital financial 
services while safeguarding market integrity, consumer protection, and financial 
stability. 
3.2.1. Markets in Crypto-Assets (MiCA) 

The MiCA Regulation represents the EU’s first comprehensive and 
harmonised framework for crypto-assets and related services. 
Before MiCA, EU Member States applied divergent national rules, creating a 
fragmented market and legal uncertainty for issuers and service providers. 
Adopted in 2023 and scheduled to apply fully in 2024–2025, MiCA seeks to 
ensure that crypto-asset activities are subject to consistent rules across the 
Single Market. 

Key provisions include: 
• Licensing and supervision: crypto-asset service providers (CASPs)—

such as exchanges, wallet providers, and trading platforms—must be 
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authorised and supervised by national competent authorities under 
harmonised EU rules. 

• Prudential and conduct requirements: firms must meet capital, 
governance, risk-management, and disclosure obligations similar to those 
imposed on traditional financial institutions. 

• Stablecoin regulation: issuers of asset-referenced tokens and e-money 
tokens are subject to stricter requirements on reserves, redemption rights, 
and oversight, given their potential systemic impact on monetary policy 
and financial stability. 

• Consumer and investor protection: rules require transparent white 
papers, clear disclosures of risks, and complaint-handling mechanisms. 
By introducing a “passporting” regime, MiCA allows a firm licensed in one 

Member State to provide services across the EU without further national 
authorisations, fostering cross-border competition and innovation while ensuring 
a level playing field. For the global market, MiCA is significant because it 
establishes one of the world’s first major jurisdiction-wide crypto-asset regimes, 
potentially serving as a template for other regions. 

3.2.2. Digital Operational Resilience Act (DORA) 

While MiCA addresses new types of digital financial instruments, the 
Digital Operational Resilience Act (DORA)—adopted in 2022 and applying from 
January 2025—focuses on the technological backbone of all financial services. 
The increasing reliance on cloud computing, third-party IT providers, and data-
sharing has expanded the sector’s exposure to cyber-attacks, system outages, 
and supply-chain vulnerabilities. DORA creates a single, EU-wide ICT-risk-
management framework to reduce these vulnerabilities. 

Its core components include: 
• ICT-risk governance: financial entities—banks, insurers, investment 

firms, payment institutions, crypto-service providers—must integrate ICT-
risk management into their overall risk frameworks, with clear board-level 
accountability. 

• Incident reporting and testing: firms are required to classify, report, and 
learn from significant ICT incidents and to conduct regular penetration and 
resilience testing. 
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• Third-party oversight: critical ICT-service providers (for example, cloud 
computing platforms) will be subject to direct EU-level supervision by 
designated Lead Overseers. 

• Information sharing: enhanced cooperation on cyber-threat intelligence 
among competent authorities and market participants. 
By harmonising and strengthening resilience standards, DORA aims to 

reduce regulatory fragmentation and protect financial stability, ensuring that 
innovation does not come at the expense of security and consumer trust. 

 

3.2.3. Retail Payments Strategy 

Efficient and secure payments are the lifeblood of the digital economy. 
The EU Retail Payments Strategy, first announced in 2020 and updated in 2023, 
complements MiCA and DORA by focusing on how consumers and businesses 
move money across borders. Its objectives are to build a seamless, competitive, 
and inclusive EU payments market and to reduce dependence on non-EU global 
players. 
Major strands of the strategy include: 

• Promotion of instant payments: legislation adopted in 2023 requires EU 
banks and payment institutions to offer euro-denominated instant credit 
transfers at no extra cost to consumers compared to traditional transfers. 

• Fostering pan-European solutions: support for projects such as the 
European Payments Initiative (EPI) to provide EU-based alternatives to 
global card networks. 

• Strengthening security and consumer protection: harmonised 
standards for strong customer authentication, anti-fraud measures, and 
dispute resolution. 

• Encouraging innovation and competition: by ensuring open access to 
payment infrastructures and supporting the emergence of new players like 
fintechs. 
By addressing both infrastructure and market-level barriers, the strategy is 

expected to make cross-border digital payments cheaper, faster, and safer, 
which in turn facilitates e-commerce, remittances, and the broader digital single 
market. 
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3.2.4. Open Finance Framework 

Building on the success of the revised Payment Services Directive 
(PSD2)—which introduced open-banking data-sharing rules—the EU is now 
preparing a broader Open Finance Framework. The European Commission 
published a legislative proposal for a Financial Data Access (FIDA) framework in 
June 2023, which  serves as the backbone for open finance. 
Key aims of the framework are: 

• Widening data-sharing beyond payments: enabling consumers and 
businesses to authorise secure access to their financial data—such as 
savings, investments, mortgages, insurance, and pensions—by third-party 
providers. 

• Empowering customers: by ensuring that individuals and SMEs remain 
in control of their own data and can benefit from better-tailored financial 
products and advice. 

• Stimulating innovation and competition: allowing fintechs and 
incumbents alike to offer new integrated financial services—such as 
automated budgeting, personalised lending, and cross-product 
comparisons—based on comprehensive data. 

• Ensuring high standards of security, privacy, and interoperability: 
through common technical standards, consent management mechanisms, 
and oversight arrangements. 
The move from open banking to open finance represents a paradigm shift 

toward a more data-driven financial ecosystem, one that is expected to unlock 
new forms of competition and innovation while reinforcing the EU’s commitment 
to data protection and consumer rights. 

 
 

3.3 Complementary and Horizontal Frameworks 
 

Several other EU instruments underpin and complement the above-
mentioned pillars (See Table 1): 

 the General Data Protection Regulation (GDPR; Regulation (EU) 
2016/679), ensuring that data-sharing under PSD2 and FIDA complies with 
high standards of privacy, consent, and accountability; 
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 the EU Anti-Money-Laundering / Counter-Terrorist-Financing 
(AML/CFT) package, including the proposed EU Anti-Money-Laundering 
Regulation (AMLR) and Anti-Money-Laundering Authority (AMLA), 
crucial for mitigating illicit-finance risks in both traditional and crypto-based 
payment channels; 

 the revised eIDAS 2.0 Regulation (Proposal COM(2021) 281), 
establishing an EU-wide digital-identity wallet and trust-services 
infrastructure that facilitates secure customer onboarding and cross-
border financial-service delivery; 

 prudential frameworks such as Capital Requirements Regulation II / 
Directive V (CRR II/ CRD V) for banks and Solvency II for insurers, which 
continue to apply to digital-finance actors; 

 sector-wide cyber-security directives (e.g., NIS 2 Directive (EU) 
2022/2555) that complement DORA. 
These horizontal frameworks ensure that the EU’s digital-finance 

architecture rests on sound prudential, conduct-of-business, data-protection, and 
cyber-resilience foundations. 

 
Table 1. 

Integrated Policy Vision 
Foundational regimes MiFID II/MiFIR, PSD2, AML/CFT, 

GDPR 
provide the baseline of market 
integrity, consumer protection, and 
data-governance 

Next-generation instruments MiCA, DORA, FIDA/Open Finance, 
Retail-Payments legislation 
address technology-driven 
opportunities and risks. 
 

Horizontal enablers eIDAS 2.0, NIS 2, and AI Act 
create the trustworthy infrastructure 
for innovation at scale 

 
5. Implications for financial institutions and consumers in Uzbekistan 
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The EU’s Digital Finance Strategy (2020) and its related legislation—

PSD2, MiFID II/MiFIR, MiCA, DORA, the Retail Payments Strategy, and the 
proposed Open Finance (FIDA) framework—have transformed the European 
financial ecosystem. 

Although designed for the EU’s Single Market, these measures have 
extraterritorial and normative influence, shaping expectations and market 
standards worldwide. For Uzbekistan, they carry both compliance pressures in 
cross-border transactions and strategic opportunities for domestic reform, 
especially in enhancing financial inclusion and access to services in underserved 
areas. 

1. Market-Access Pressures and Cross-Border Compliance 

Because many EU measures apply to any service that targets EU-resident 
customers, Uzbek banks, fintechs, and crypto-asset platforms that wish to serve 
EU clients must comply with: 

• MiCA for the licensing and supervision of crypto-asset services; 
• DORA for ICT-risk governance, incident reporting, and oversight of critical 

third-party ICT providers; 
• GDPR for the protection and lawful use of EU citizens’ personal data; 
• The proposed FIDA/Open-Finance framework for secure, consent-based 

access to a broad range of customer financial data. 
Uzbek providers can either build direct compliance capabilities or operate 

through EU-licensed partners. These requirements also raise the bar for 
operational resilience and data governance domestically, especially for firms that 
aspire to international connectivity. 

2. Payments, Remittances, and Inclusion 

The EU’s Retail Payments Strategy and 2023 Instant Payments Regulation 
mandate euro-denominated credit transfers within 10 seconds, 24/7, at no higher 
cost than ordinary transfers. This sets a global benchmark for low-cost, fast, and 
inclusive payment services. For Uzbekistan—where remittances from the EU 
play a significant role—aligning domestic instant-payments rails, fraud-screening, 
and liquidity management with these standards could reduce costs and improve 
access for households and small businesses. 
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Uzbekistan’s progress in developing HUMO and Uzcard networks and the 
Central Bank’s instant-payments platform already lays the foundation for cross-
border interoperability. Further reforms in governance, security, and competition 
in payment systems could leverage EU experience to extend digital payments 
and wallet services to underserved rural areas, thus supporting financial 
inclusion. 

3. Relevance for Financial Inclusion in Uzbekistan 

Uzbekistan still faces gaps in access to affordable and reliable financial 
services, particularly in rural and underserved areas. 
Drawing on the EU’s best practices offers insights into how to design a tailored 
national digital-finance strategy that emphasises inclusion: 

• Faster and cheaper remittances through interoperable instant-payments 
systems lower costs for migrant families. 

• Open-finance frameworks can enable new entrants—such as mobile-
based fintechs and micro-insurers—to reach unbanked or under-banked 
populations with suitable, data-driven products. 

• Robust consumer-protection and resilience standards (GDPR-style data 
rights, DORA-aligned operational safety) help build trust among first-time 
users of digital services. 

• Digital identity and e-signature infrastructure, aligned with best practices 
from eIDAS, can simplify onboarding for low-income and remote 
customers, reducing reliance on costly physical branches. 
In this way, EU experience provides both regulatory templates and service-

delivery models that can help Uzbekistan craft a context-sensitive strategy for 
inclusive digital finance. 
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UNIT II. FINTECH INNOVATIONS IN EUROPE 

Overview of Fintech evolution  

Fintech refers to a broad set of innovations - observable in the financial 
field in a broad sense - which are made possible by the use of new technologies 
both in the offer of services to end users and in the internal production processes 
of financial operators as well as in the design of market enterprises, without 
thereby compromising new possible configurations of intersectoral activities. 
Fintech appears to be representative of innovative methods - based on 
technology - of carrying out activities directly or indirectly connected to financial 
services rather than being a pre-defined industrial sector. Following the logic of 
the digital economy, Fintech contributes to designing an open and continuous 
network of modular services for businesses, individuals and banking, financial 
and insurance intermediaries, becoming a powerful acceleration force for the 
integration policies of the financial services markets in the EU. 

From the earliest stages of development, finance and technology have 
been interconnected and mutually reinforcing. Finance arises in the state 
administrative systems that were necessary for the transition from hunter-
gatherer groups to stable agricultural states. For example, in Mesopotamia, 
written records, the earliest form of information technology, helped manage 
administrative and economic systems, including through financial transactions 
(Rowlinson, 2010). 

Modern history of Fintech development goes back to times of the launch of 
the calculator and ATM in 1967 (See Figure 1). From 1967 to 1987, financial 
services moved from an analogue industry to a digital industry. Key 
developments set the stage for the second period of financial globalization, which 
was highlighted by the global reaction to the 1987 US stock market crash. In the 
late 1960s and 1970s, electronic payment systems, the basis of today's mobile 
payment systems and the Internet, advanced rapidly, supporting both major 
domestic and international payments and financial flows. . This period also 
showed the initial limitations and risks in complex computerized risk management 
systems (e.g. Value at Risk (VaR)), with the collapse of Long-term Capital 
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Management (LTCM) in the wake of the Asian and Russian financial crisis of the 
1997 -1998 (Jorion, 2000)) . 

Advances in the mid-1990s certainly propelled FinTech forward. However, 
the emergence of the internet really set the stage for the next level of 
development, starting in 1995, when Wells Fargo began using the World Wide 
Web (WWW) to provide consumer online banking services (Riggs, 2015). In 
2001, eight banks in the United States had at least one million online customers, 
with other major jurisdictions around the world rapidly developing similar systems 
and related regulatory frameworks to address risk (Giglio, 2021).  

 
Fig.1. Evolution of Digital Finance 

 

 
 

 
By 2005, the first direct banks with no physical branches had emerged and 

had gained wider public acceptance (ING Direct, HSBC Direct) in the UK. At the 
turn of the 21st century, banks' internal processes, interactions with outsiders, 
and an ever-increasing number of their interactions with retail customers were 
completely digitized. And as digitization has become ubiquitous, IT spending 
from the financial services industry has increased accordingly. Furthermore, 
regulators began to use new technology, particularly in the context of stock 
exchanges, and by the late 1990s, computerized trading systems and records 
had become the most common source of information on market manipulation. It 
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is important to note that this speech was made in 1999, while e-banking has 
existed since 1980.  

This time frame highlights the delay in the regulatory reaction to 
technological changes. This delay is predictable and often welcomed, as it is 
consistent with effective market regulation. Regulating all new innovations 
applicable to the financial sector has a limited advantage. Preventive regulation 
would not only increase the workload of regulatory agencies and would tend to 
severely stifle innovation, but would also have limited benefits. 

Based on this evolutionary analysis, it is possible to develop a complete 
topology of the FinTech sector. FinTech today encompasses five main areas: (1) 
finance and investments, (2) internal operations and risk management, (3) 
payments and infrastructure, (4) data security and monetization, and (5) 
customer interface. Below we discuss them in more detail. 

Finance and investment: Much of the attention of the public, investors 
and regulations today is focused on alternative financing mechanisms, especially 
crowdfunding and P2P lending. However, FinTech clearly extends beyond this 
narrow scope to include the financing of the technology itself (e.g., through 
crowdfunding, venture capital, private equity, private placements, public 
offerings, quotes, etc.). From an evolutionary perspective, the tech bubble of the 
1990s is a clear example of the intersection of finance and technology, just as 
NASDAQ is the dematerialization of the securities sector that followed in the 
following decades and the advent of program trading, high frequency trading and 
dark pools. Looking ahead, in addition to the continuous development of 
alternative financing mechanisms, FinTech is increasingly involved in sectors 
such as robo advisory services (Bonelli & Döngül, 2023). 

Internal financial operations and risk management: These have been a 
key driver of financial institutions' IT spending, especially since 2008, as financial 
institutions have sought to create better compliance systems to address the 
massive volume of post-crisis regulatory changes. For example, about a third of 
Goldman Sachs' 33,000 employees are engineers, more than LinkedIn, Twitter or 
Facebook (Marino, 2015). Paul Walker, Goldman Sachs global co-head of 
technology, said they "were competing for talent with start-ups and tech 
companies." From an evolutionary perspective, the development of financial 
theory and quantitative techniques of finance and their translation into financial 
institution operations and risk management was a key feature particularly in the 



 

22 
 

1990s and 2000s, as the financial industry built VaR-based systems and other 
systems to manage risk and maximize profits (Lowenstein, 2000). 

Payments and infrastructure: Internet payments and mobile 
communications are a central focus of FinTech and have been a driving force 
particularly in developing countries. Payments have been an area of great 
regulatory attention since the 1970s, resulting in the development of domestic 
and cross-border electronic payment systems that now support $5.4 trillion a day 
in global currency markets. Similarly, infrastructure for securities trading and 
settlement and OTC derivatives trading continues to be an important aspect of 
the FinTech landscape and are areas where IT and telecom companies seek 
opportunities to disintermediate traditional financial institutions. 

Data security and monetization: These are key themes in FinTech today, 
especially as both FinTech 2.0 and FinTech 3.0 begin to leverage the monetary 
value of data. 

Following the GCF, it became clear that the stability of the financial system 
is a matter of national security. The digitized nature of the financial sector means 
that it is particularly vulnerable to cybercrime and espionage, both of which are 
increasingly important in geopolitics. This digitization and consequent 
vulnerability are the result of decades of development, highlighted in previous 
sections and, in the future, will remain a major concern for governments, policy 
makers, regulators and industry players, as well as customers. However, 
FinTech innovation is clearly present in the uses to which "big data" can be 
applied to increase the efficiency and availability of financial services. 

Interface for consumers, especially online and mobile financial services -
this will continue to be a major focus of traditional financial services and non-
traditional FinTech developments. This is another area where established and 
new IT and telecom companies are looking to compete directly with traditional 
financial services firms. Interestingly, it may be in developing countries where 
factors increasingly combine to support the next era of FinTech development. 
The consumer interface offers the greatest opportunities for competition with the 
traditional financial sector, as these technology companies can leverage their 
large existing customer bases to launch new financial products and services. 
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Case studies of successful fintech companies in the EU  

Until adoption of the Digital strategy, the EU, apart from the UK, has 
lagged far behind major FinTech economies such as the US, China, Singapore 
and Switzerland. Furthermore, according to the hub ranking of the Institute for 
Financial Services Zug FinTech in 2018, only Amsterdam (5th place) and 
Stockholm (7th place) were present in the global top 10 of FinTech hubs (IFZ, 
2019). The European Parliament's FinTech report reveals that more than half of 
the top 10 FinTech companies are located in the US, China and Israel and that 
Europe needs rapid innovation to stay competitive (European Parliament, 2017). 
This is one of the reasons why the EU is trying to be proactive and the European 
Commission in 2018 adopted the FinTech Action Plan for the development of a 
more competitive and innovative financial sector in Europe. 

The main aim of the plan is to increase supervisory convergence towards 
technological innovation and prepare the EU financial sector to benefit from new 
technologies. The definition provided by the European Commission in the 
FinTech action plan is the following: "FinTech -Technology-enabled innovation in 
financial services" (European Commission, 2018). The EC uses the definition 
provided by the international financial organization, the Financial Stability Board, 
to explain more specifically what FinTech is, to paraphrase it slightly. "FinTech is 
a term used to describe technology-enabled innovation in financial services that 
could lead to new business models, applications, processes or products and that 
could have an associated material effect on financial markets and institutions and 
how financial services are provided" (European Commission, 2018). 

 
Case studies by Fintech Business Models 
 
1. Payment Business Model 

 
Payments are fairly straightforward compared to other financial products 

and services. Fintech companies that focus on payments are able to acquire 
customers quickly at lower costs and are among the fastest in terms of 
innovation and adoption of new payment features. The two markets for payment 
FinTechs are: (1) consumer and retail payments and (2) wholesale payments. 
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Payments are one of the most widely used retail financial services on a daily 
basis, and also one of the least regulated financial services. According to BNY 
Mellon (2015), consumer and retail payment fintechs include mobile wallets, 
peer-to-peer (P2P) mobile payments, foreign currency, real-time payments, and 
digital currency solutions. for customers looking for simplified payment in terms of 
speed, convenience and multi-channel accessibility. 

Mobile payment services that can be conveniently and securely deployed 
on mobile devices are a popular business model. The approaches to mobile 
payments are not limited to telephone billing, Near Field Communication (NFC), 
barcode or QR code, a credit card on mobile websites, a card reader for mobile 
phones and direct mobile payment without using a card credit companies.  

Below are several illustrative European cases that show different ways 
payment businesses generate value for consumers and merchants. 

 
Adyen – Unified Global Payment Gateway 
Adyen, founded in 2006 in Amsterdam, operates as a B2B payment 

platform. Its core model is to provide merchants with a single integrated gateway 
for online, in-store, and mobile payments worldwide. 
Adyen connects directly to major card schemes such as Visa and Mastercard as 
well as to a wide range of local European methods such as iDEAL in the 
Netherlands or Bancontact in Belgium. Merchants benefit from transparent flat 
fees, data analytics, and built-in fraud detection. 
This model illustrates how a platform that offers reliable global acceptance and 
data services can capture value at scale. 

 
Klarna – Buy-Now-Pay-Later (BNPL) and Merchant-Focused Model 
Klarna, launched in Stockholm in 2005, started as a checkout and payment 

facilitator for e-commerce. It soon became a pioneer of the Buy-Now-Pay-Later 
model. Klarna pays the merchant immediately and allows the consumer to defer 
payment, making online shopping more convenient and often boosting 
merchants’ sales conversion. Its revenues come primarily from fees charged to 
merchants for providing this service and, to a lesser extent, from interest and 
late-payment fees. 
The case of Klarna demonstrates how embedding consumer credit into payment 
flows can reshape the payment business model while shifting risk management 
to the fintech provider. 
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Wise (formerly TransferWise) – Cross-Border Low-Cost Transfers 
Wise, founded in London in 2011, disrupted the expensive and opaque 

market for international money transfers. It introduced a peer-to-peer matching 
system and later built its own global account infrastructure to reduce foreign-
exchange conversion costs. The company charges a transparent low fee and 
does not mark up the exchange rate. This model put pressure on banks and 
traditional money-transfer operators to reduce their fees and illustrates the role of 
cost transparency and efficient settlement in building consumer trust. 

 
iDEAL – Bank-Led Local A2A Payment Scheme 
iDEAL was launched in the Netherlands in 2005 as a co-operative solution 

by Dutch banks. It allows customers to make e-commerce payments directly from 
their bank accounts through secure online-banking authentication – an account-
to-account (A2A) model. Merchants benefit from low transaction fees compared 
with cards, and customers use the familiar interface of their own banks. 
Today iDEAL accounts for the majority of online retail payments in the 
Netherlands, showing how bank-based domestic schemes can successfully 
compete with international card networks. 

 
Revolut – Super-App Combining Card Payments and Subscriptions 
Revolut, founded in the UK in 2015, began as a multi-currency prepaid 

card that gave consumers interbank foreign-exchange rates. 
It has since expanded into a “super-app” offering cards, remittances, crypto 
trading, and other financial services. Its payment revenue initially came from 
interchange fees on card spending and from subscription tiers that give access to 
premium features. The Revolut case shows how a fintech can use payment 
services as an entry point and build a broader ecosystem of financial products. 

 
SEPA Instant Credit Transfers – Infrastructure-Level Innovation 
The Single Euro Payments Area (SEPA) Instant Credit Transfer Scheme, 

launched in 2017, is not a company but a public-private EU-level payment rail. It 
enables euro transfers between participating banks across Europe in less than 
ten seconds. By lowering settlement costs and making account-to-account 
payments near-instant, SEPA Instant opened space for new Payment Initiation 
Service Providers (PISPs) under the EU’s PSD2 framework. 
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This illustrates how policy-driven infrastructure innovation can shift business 
models away from card-dominated systems toward open-banking-based 
solutions. 

 
2. Wealth Management Business Model 
One of the best-known wealth management fintech business models are 

automated wealth managers (robo-advisors) who provide advice. These robo-
advisors employ algorithms to suggest a mix of assets to invest in based on the 
client's preferences and investment characteristics (Ask the Algorithm, 2015). 
This business model benefits from demographic changes and consumer 
behavior that favor automated and passive investment strategies, a simple and 
transparent pricing structure and an attractive unitary economy that allows for low 
or no investment minimums (Holland FinTech, 2015).  

Wealth management—covering savings, investing, and financial 
planning—has traditionally been provided by banks and private wealth advisers 
to relatively affluent clients. Over the past decade, European FinTech innovators 
have opened this field to a wider population by using digital platforms, automated 
advice, and low-cost investment products. These firms combine technology with 
regulatory frameworks such as the EU’s Markets in Financial Instruments 
Directive (MiFID II) and national investment-advice rules to offer scalable 
services. 

Several distinctive business models have emerged. 
1. Robo-Advisors – Automated Portfolio Management 
Robo-advisors provide algorithm-driven investment advice and portfolio 

management at much lower cost than traditional wealth advisers. 
They typically use online questionnaires to assess a client’s risk tolerance, time 
horizon, and goals, then allocate funds—often to low-cost exchange-traded funds 
(ETFs). 

Examples in the EU: 
Scalable Capital (Germany) – launched in 2014, combines automated 

ETF portfolios with risk-management algorithms and, more recently, brokerage 
and savings plans. 

Moneyfarm (UK, now also in Italy and Germany) – offers a hybrid model 
with a digital platform and access to human advisers for higher-tier clients. 

Indexa Capital (Spain) – focuses on passive, low-cost ETF portfolios with 
transparent fees. 
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2. Micro-Investing and Round-Up Apps 
A newer wave of apps seeks to promote habitual saving and investing for 

younger or less wealthy customers by lowering the minimum contribution. 
Examples: 
Trade Republic (Germany) – started as a low-cost mobile broker but now 

offers savings plans that allow users to invest small, regular amounts. 
Wombat (UK) – lets users invest spare change from everyday purchases 

into themed ETF portfolios. 
3. Digital Brokerage “Super-Apps” 
Some European firms combine brokerage, banking and wealth-

management functions into one app, blurring boundaries between payments, 
saving, investing, and even crypto. 

Examples 
Revolut Wealth (UK-origin but Europe-wide) – offers stock, ETF and 

crypto trading alongside payments and card services. 
Bitpanda (Austria) – began with crypto trading and has expanded into 

fractional stock and ETF investment. 
Bux (Netherlands) – started with commission-free stock trading, now 

adds ETF savings plans and thematic portfolios. 
 

3.Crowdfunding Business Model 
Crowdfunding fintechs allow networks of people to examine the creation of 

new products, media and ideas and are raising funds for charity or venture 
capital (International Trade Administration, n.d.) . 

Crowdfunding involves three parties, the project promoter or entrepreneur 
in need of funding, contributors who may be interested in supporting the cause or 
project, and the moderating organization that facilitates engagement between the 
contributors and the promoter. The moderating organization allows contributors 
to access information on various initiatives and funding opportunities for product / 
service development. 

Reward-based, donation-based and share-based crowdfunding are the 
best-known crowdfunding business models. 

Reward-based crowdfunding has been an attractive fundraising option for 
thousands of small businesses and creative projects. In the event that there is 
interest to be charged on the premium-based crowdfunding amount, the borrower 
sets the interest rate he is comfortable with and can guarantee a repayment 
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within the defined time period. In exchange for a fund from the backers of a 
project, the company usually offers a reward. Donation-based crowdfunding is a 
way to raise money for a charity project by asking donors to contribute money to 
it. In a donation-based crowdfunding, the lender receives nothing more than 
some form of non-monetary rewards. Share-based crowdfunding is an attractive 
option for small and medium-sized enterprises (SMEs) as higher capital ratio 
requirements for traditional banks make lending to SMEs less essential than 
traditional banks. Sharebased crowdfunding allows entrepreneurs to reach 
investors interested in having shares in their startup or other small private 
business. 

The key difference between stock-based crowdfunding and other types of 
crowdfunding is that in stock-based crowdfunding, entrepreneurs looking for 
funds grant a portion of the ownership in exchange for the funds.  

Crowdfunding has become an important part of Europe’s FinTech 
landscape, providing an alternative channel for entrepreneurs, small businesses, 
and creative projects to raise capital. 
It leverages online platforms to connect fund-seekers directly with a wide pool of 
retail and professional investors, often in small contributions per person but in 
aggregate substantial enough to finance early-stage ventures. 

The European crowdfunding market has evolved under a changing 
regulatory environment, moving from fragmented national rules to a harmonised 
EU framework with the European Crowdfunding Service Providers (ECSP) 
Regulation that came into force in November 2021. 

European crowdfunding platforms typically operate under four broad 
models: 

1. Donation-based 
Contributors give money without expectation of financial return. 

o Often used for community projects, charities, or cultural initiatives. 
o Platforms charge a service or processing fee. 
o Examples: Leetchi (France), BetterNow (Nordics). 

2. Reward-based 
Backers receive a non-financial reward such as an early version of a 
product or exclusive experiences. 

o Common for start-ups in creative industries or consumer products. 
o Platforms earn a commission on raised funds. 
o Example: Ulule (France) – one of Europe’s largest reward-based 

platforms. 
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3. Lending-based (Peer-to-Peer / Marketplace Lending) 
Individuals or institutions lend money to businesses or other individuals, 
expecting repayment with interest. 

o Platforms generate revenue from origination and servicing fees. 
o Examples: Funding Circle (UK, with EU operations), Mintos (Latvia), 

October (France, Spain, Italy). 
4. Equity-based 

Investors receive a share of the business (equity) or convertible 
instruments. 

o Platforms earn a percentage of the capital raised and sometimes 
a success fee. 

o Examples: Seedrs (UK; passporting under ECSP), Crowdcube (UK), 
Companisto (Germany). 

4.Lending Business Model 
P2P consumer lending and P2P commercial lending are another major 

trend in fintech. P2P lending fintechs allow individuals and businesses to lend 
and borrow with each other. Through their efficient structure, P2P lending 
fintechs are able to offer low interest rates and an improved lending process for 
lenders and borrowers. 

A subtle but significant difference from a bank is that these fintechs aren't 
technically employed in the loan itself, as they are matching lenders to borrowers 
and collecting fees from users. Due to this distinction, P2P lending fintechs 
nowadays do not need to meet the capital requirements that affect the total loan 
amount, while banks have become increasingly limited in the loans they engage 
in. 

Fintech innovation in lending is found in the use of alternative credit 
models, online data sources, price risk data analysis, fast lending processes and 
lower operating costs. However, the success or failure of this business model 
generally depends on how interest rates behave, something that companies have 
no control over. P2P lending and crowdfunding serve a different purpose. While 
the basic purpose of crowdfunding is project financing, the primary purpose of 
P2P lending is debt consolidation and credit card refinancing. 

Lending is one of the most important areas of financial technology in 
Europe. 
FinTech lenders use digital platforms, data analytics, and alternative funding 
sources to provide loans to households and businesses faster and often more 
flexibly than traditional banks. They range from peer-to-peer (P2P) platforms that 
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match individual borrowers and investors to digital-native balance-sheet lenders 
and embedded-finance solutions offered in cooperation with merchants. 

These models have expanded access to credit for start-ups, micro-
enterprises, and underserved consumers, while prompting regulators to 
strengthen rules on transparency, investor protection, and anti-money-laundering 
(AML) compliance. 
Key Examples: 

o Funding Circle (UK origin, active in several EU countries) – focuses 
on SME lending; one of the first major European marketplace 
lenders. 

o Mintos (Latvia) – a large marketplace for investing in consumer 
and SME loans originated by partner lenders across Europe. 

o Bondora (Estonia) – consumer lending with automatic investment 
options for retail investors. 

o Younited Credit (France) – online consumer lender authorised as a 
credit institution, providing personal loans in several EU countries. 

o Auxmoney (Germany) – began as a P2P platform but shifted to a 
hybrid model, funding loans through institutional capital. 

o Klarna (Sweden) – now a global leader in BNPL; pays merchants 
upfront and collects repayments from consumers. 

o Ratepay (Germany) – BNPL provider focused on the DACH e-
commerce market. 

o AfterPay EU division (Netherlands-based). 

o MarketFinance (UK, EU operations) – combines invoice finance 
with SME loans. 

o FinCompare (Germany) – aggregator platform linking SMEs to 
lenders. 

The Role of Regulatory Sandboxes in EU FinTech Development 

The rapid growth of FinTech in Europe has raised a key policy challenge: 
how to allow innovative firms to experiment with new products and services while 
maintaining financial stability, consumer protection, and market integrity. 
A traditional licensing process can be lengthy and costly, discouraging start-ups 
from bringing forward disruptive solutions. 
To address this challenge, many EU jurisdictions have introduced regulatory 
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sandboxes — controlled environments in which FinTech companies can test their 
innovations with real customers on a limited scale and for a limited period under 
close supervision of the regulator. 

The sandbox approach originated in the UK in 2015 and quickly spread to 
EU countries as a tool to balance innovation with prudence. 
In the EU’s Digital Finance Strategy (2020), sandboxes are recognised as a key 
instrument to encourage competition, promote cross-border solutions, and help 
regulators understand the risks and benefits of new technologies such as AI-
driven credit scoring, blockchain-based settlement, IoT-enabled insurance, and 
new payment models. 

Objectives of Regulatory Sandboxes 
Regulatory sandboxes in the EU serve four main purposes: 

1. Encouraging innovation: 
By temporarily easing certain licensing or compliance requirements, 
sandboxes lower entry barriers for young firms and allow them to validate 
their ideas in the market. 

2. Evidence-based regulation: 
Supervisors observe how new technologies operate in practice, gaining 
insight to adapt rules and close regulatory gaps. 

3. Consumer protection: 
Testing under close supervision helps identify risks to customers early, 
allowing regulators to impose safeguards before large-scale rollout. 

4. Promoting competition and inclusion: 
Sandboxes create a pathway for new entrants, including solutions 
targeting underserved consumers or SMEs, thereby increasing market 
diversity. 

EU-Level and National Approaches 

While financial supervision largely remains a national competence, the EU 
has promoted coordination: 

• European Forum for Innovation Facilitators (EFIF): 
Established by the European Commission in 2019 to encourage co-
operation and knowledge-sharing among national sandboxes and 
innovation hubs, helping reduce regulatory fragmentation. 

• DLT Pilot Regime (2023): 
An EU-wide framework that allows market infrastructures to experiment 
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with blockchain-based trading, clearing, and settlement of securities 
under special exemptions, effectively acting as a thematic sandbox. 

• National Sandboxes: 
o Bank of Lithuania: known for a supportive sandbox for cross-border 

payment and e-money providers. 
o Netherlands’ AFM/DNB InnovationHub: flexible testing for 

payment and regtech solutions. 
o Denmark, Spain, Poland, Hungary: sector-focused sandboxes for 

lending, blockchain, and digital-identity applications. 
o France and Germany: often use innovation hubs and case-by-case 

authorisations rather than formal sandboxes, but increasingly 
coordinate with EU initiatives. 

o UK’s FCA sandbox (pre-Brexit): the pioneer that inspired many EU 
jurisdictions. 

Lessons for Uzbekistan 

Uzbekistan’s financial sector is experiencing rapid digitalisation with the 
rise of payment providers, micro-lending apps, and digital-banking initiatives. 
A regulatory sandbox could help the country test and adopt innovative 
solutions—such as open-banking APIs, alternative-data credit scoring, digital 
insurance and crowdfunding platforms—while ensuring consumer protection and 
financial stability. 

1. Policy and Institutional Framework 
The sandbox should be coordinated by the Central Bank of Uzbekistan, in 

close cooperation with other regulators (e.g., securities, insurance, data-
protection agencies). It requires introduction of a sandbox regulation or decree 
that defines eligibility criteria, duration, reporting, and exit rules. Publishing clear 
guidelines to ensure a level playing field and build trust among market 
participants is also important. 

2. Design Features 
Eligibility Criteria defines start-ups and incumbent firms offering innovative, 

technology-driven solutions that are not fully covered by existing regulations. The 
sandbox needs to set boundaries for transaction volume, customer numbers, and 
testing period to contain risks. Regulators need to provide close guidance to 
participants on compliance, consumer protection, and risk management during 
testing. Learning Objective from sandbox is to require participants to share data 
and insights to inform future legislation and supervisory practices. 
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3. Capacity Building 
Organizing training for regulators to build expertise in AI-based scoring, 

blockchain, cybersecurity, data governance helps to capacity building. In order to 
increase efficiency and positive impact Public–Private Dialogue is appropriate 
step to engage industry associations, fintech hubs, and universities to ensure the 
sandbox meets real market needs. Cooperation with EU counterparts (e.g., 
through the European Forum for Innovation Facilitators or bilateral projects) to 
learn from their experience is beneficial in knowledge sharing. 

4. Expected Benefits 
For Innovators: Reduced initial compliance costs and faster time-to-

market. 
For Regulators: Practical insight into emerging risks before large-scale 

rollout. 
For the Market: Encourages competition, improves access to finance for 

SMEs and households, and strengthens consumer trust. 
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UNIT III. SUSTAINABLE DIGITALIZATION IN SME 

 
Importance of SMEs in the economy 

Small and medium-sized enterprises (SMEs) are fundamental to the 
European Union economy, representing 99.8-99.9% of all EU companies and 
employing approximately 67-72% of the non-primary private sector workforce 
(Mulhern, 1995; Oricchio et al., 2017). By 2022, almost 24 million SMEs were 
active in non-financial business sectors, generating over €4,2 trillion in added 
value and employing around 90 million people (Fig 1.). SMEs account for nearly 
60% of GDP and almost 70% of total workforce (Oricchio et al., 2017). The 
sector's importance is reflected in consistent EU policy support, with major 
emphasis on creating favorable competitive business environments (Mulhern, 
1995). The European Commission's 2008 “Small Business Act for Europe” 
promoted entrepreneurship, reduced regulatory burden, and improved market 
access. SMEs are considered crucial for European competitive development and 
the best potential source of jobs and growth (Anghel & Filip, 2007). Their 
innovation potential through R&D activities is increasingly recognized as pivotal 
for fostering EU competitiveness (Simonelli, 2016; Loreta, 2021). 

Fig.1. Number of small and medium-sized enterprises (SMEs) 
in the European Union (EU27)  

 
Source: Statista, 2023 
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The initial EU SME Definition (Recommendation 2003/361/EC)  dates back 
to 1996. In 2003 the current one was issued to take account of economic 
developments. It introduced the micro-enterprises category and the distinction 
between autonomous, partner and linked enterprises. It replaced the 1996 
recommendation as of 1st January 2005. 

In a single market with no internal frontiers, it is essential that measures in 
favour of SMEs are based on a common definition to improve their consistency 
and effectiveness, and to limit distortions of competition. This is all the more 
necessary given the extensive interaction between national and EU measures.  

The 2003 revision, which forms the basis of the current EU SME Definition, 
sought to reflect evolving economic conditions and provide a more accurate 
classification of SME categories and inter-enterprise relationships. This revision 
introduced financial thresholds to accommodate the increasing number of micro-
enterprises, facilitated equity financing for SMEs by granting preferential 
treatment to specific investors such as regional funds, venture capital firms, and 
business angels, and encouraged innovation and research collaboration by 
allowing universities and non-profit research institutions to hold financial stakes in 
SMEs. 

The Definition distinguishes three main categories of enterprises, based on 
the following criteria: staff headcount, the financial (annual turnover or balance 
sheet) and the ownership criterion (Fig. 2.).  

Figure 2. EU SME criteria 
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To qualify as an SME, a company should employ less than 250 staff and 
have either a net turnover of less than € 50 million, or a balance sheet total of 
less than € 43 million. These ceilings apply to the figures for individual firms only. 
A firm that is part of a larger group may need to include staff 
headcount/turnover/balance sheet data from that group too.  

Table 1  
Size categories in the SME definition 

 

 
 

It is important to note that the EU SME Definition does not preclude policy 
interventions targeting other categories of enterprises defined by alternative 
criteria. This applies, for instance, to start-ups or mid-cap companies. 

As outlined earlier, the Definition classifies SMEs into three main 
categories: micro, small, and medium-sized enterprises. According to Eurostat 
(2018) data, micro-enterprises are by far the most prevalent, representing 
approximately 93.1% of all businesses in the EU. Small enterprises account for 
less than 6%, medium-sized enterprises for under 1%, while large enterprises 
comprise only 0.18% of the total business population. 

Although the number of enterprises and employment levels vary 
significantly across SME size classes, their overall contribution to value added 
remains broadly balanced. The differences in SME prevalence among EU 
Member States—measured by the number of SMEs per 1,000 inhabitants—are 
largely driven by the variation in the number of micro-enterprises, since the 
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number of small and medium-sized enterprises remains relatively stable across 
countries. 

In terms of employment distribution, there are marked disparities among 
Member States. According to Eurostat, in 2018 SMEs accounted for 83% of 
employment in Greece compared to 53% in France, while in newer Member 
States the employment share of SMEs spans a broad range. 

Regarding national implementation, 17 Member States apply the EU 
Definition exclusively. Where national definitions exist, they generally follow the 
same structure and key parameters—such as size classes, eligibility criteria, 
grace periods, and ownership rules—with only minor variations. For instance, 
France does not distinguish between small and medium enterprises; Germany 
and Denmark do not define micro-enterprises; and Sweden recognizes only the 
small enterprise category. Belgium, meanwhile, has adopted a distinct approach, 
excluding micro and small firms that are subsidiaries or parent companies and 
introducing an additional category of “small-size groups”, replacing the medium-
sized class. 

While all Member States maintain the same employment thresholds across 
the three SME size classes, some have adjusted financial ceilings to better 
reflect the structure and realities of their national business environments. 

 
Strategies for integrating sustainable practices in digital 

transformation 
 
Research on integrating sustainable practices in digital transformation 

reveals several key strategies and frameworks. A comprehensive approach 
involves embedding sustainability throughout the data lifecycle using a 
"Sustainable-by-Design" methodology, with enablers including sustainable data 
analytics, strategy alignment, and ESG governance (Viriyasitavat et al., 2025). 
For SMEs, structured frameworks encompassing five stages from objective 
setting to project execution prove effective (Martínez-Peláez et al., 2024). Critical 
strategies include adopting circular economy principles, leveraging big data for 
sustainability insights, and fostering stakeholder engagement through 
transparent communication (Sopandi et al., 2024). Organizations should focus on 
energy-efficient practices, renewable energy integration, and responsible 
resource utilization while addressing challenges like rising energy consumption 
and e-waste (Goel et al., 2024). Success depends on cross-sector collaboration, 
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strategic data use (Arantes & Ferreira, 2025), and integrating ethical practices 
with environmental sustainability (Sachdeva & Sharma, 2024). A systematic 
approach requires aligning digital transformation strategies with sustainable 
development goals across multiple system levels (Pauliuk et al., 2022; Pappas et 
al., 2023). 

Recently, several initiatives and scholarly studies have explored the impact 
of ICT and digitalization on achieving SDG. The Global e-Sustainability Initiative 
(GeSI) is led by global ICT companies like Accenture Strategy, Ericsson, 
Microsoft, and Samsung Electronics. GeSI also collaborates with international 
organizations like the ITU, the UN Environment Program, and the World 
Business Council for Sustainable Development. GeSI reports have identified the 
most powerful digital solutions linked to SDGs. For example, smart water 
management (SDG 6) improves water usage and access, leading to a projected 
15% reduction in water consumption. Smart energy (SDG 7) enhances energy 
efficiency, increases access to affordable energy, and promotes renewable 
energy use, with more than 1.3 billion MWh expected to be saved by 2030. 
Smart city and smart building solutions (SDG 11) are predicted to reduce carbon 
dioxide emissions by 5% by 2030 through more efficient resource usage, energy 
improvements, and reductions in air pollution. Smart agriculture (SDG 12) is 
helping transition economies toward a circular model, potentially reducing food 
waste by 20% by 2030 (Vyas-Doorgapersad, 2022).  

The increasing global demand for food (SDG 2) presents one of the 
greatest challenges of the 21st century, exacerbated by unequal access to 
resources. Digital technologies are transforming sustainable agricultural 
practices, boosting productivity, enhancing services, and improving livelihood 
security worldwide. Remote sensing and geographic information systems, for 
instance, are driving significant gains in agricultural output. Data-driven 
approaches are guiding efficient land-use planning, selecting suitable crop 
varieties, and monitoring agroecosystems. This, in turn, leads to more 
sustainable and effective farming practices (Mondejar et al., 2021). 

Additionally, digital platforms are transforming education (SDG 4), 
providing access to learning opportunities for people from diverse socioeconomic 
backgrounds. Companies like Coursera and Duolingo are empowering 
individuals with new skills, which promotes inclusivity. In healthcare (SDG 3), 
telemedicine and AI are improving access to medical services in remote areas, 
while the implementation of e-health technologies is enabling individuals to 
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manage, prevent, and monitor health conditions more effectively, improving 
overall well-being (Mondejar et al., 2021). 

Taking into consideration the vital role which digital transformations plays 
in achieving SDGs, the UN adopted a Digital Acceleration Agenda in 2020 
(UNDP, 2023a). With digital transformation demanding joint efforts between the 
private sector, financial institutions, civil society, governments, and young people, 
SDG Digital brings together experts, policymakers, and business leaders to 
explore the achievements, gaps, and solutions on how digital technologies can 
support the 2030 Agenda. It mentioned that more than 5 billion people worldwide 
are now online. Digital banking services are reducing the “unbanked” population, 
including putting many women in control of their financial futures for the first time. 
In addition, digital public services are saving many citizens and their 
governments time and money. 

However, it is necessary to develop pathways for every SDG to implement; 
otherwise, they are just sitting on the paper. The lack of specific guidance leaves 
owners and senior managers of businesses with unanswered questions about 
technology, preventing them from implementing their practices, lining up 
sustainability goals with business objectives, and managing financial constraints. 
Leaders must assess their current digital capabilities, identify areas for 
improvement, and foster a culture of innovation within their organizations. 
Furthermore, businesses may be unaware of the potential resources and support 
available through external partnerships and collaborations. Access to expertise 
and guidance is necessary for them to gain valuable insights that could inform 
their transformation process.  

In recognition of the need for concrete implementation pathways for 
sustainable development, the global research initiative The World in 2050 
(TWI2050) has defined six distinct cohesive governing aspects that all entities 
should pursue to support the long-term achievement of SDG (International 
Institute for Applied Systems Analysis, 2018).  

Five of these pathways directly relate to the targets and goals of the SDG 
themselves, while the sixth concerns digital transformations. TWI2050 calls it the 
Digital Revolution, which serves as a universal catalyst that, if properly applied, 
will accelerate the achievement of the prior five transformations. As a collective, 
interconnected suite of advancements and new applications, AI, virtual reality, 
ML, and the IoT will start to saturate the economy and society. As the impact and 
spread of these technologies increases exponentially, they will converge with 
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new institutions, lifestyles, and settlement patterns to generate a wholesale 
societal transformation to rival the Industrial Revolution, as well as anything 
envisioned in the SDGs. New normative and regulatory frameworks will need to 
be drafted to capture the benefits of these new technologies while avoiding their 
dangers. 

Digital transformation technologies like data analytics, IoT, and cloud 
computing can help achieve sustainable development goals (SDGs) quickly by 
identifying the changes that will move the needle. A thoughtful adoption of these 
technologies not only benefits the environment but enhances operational 
efficiency and cost-effectiveness for businesses. According to Ericsson (2019), 
ICT can accelerate the achievement of the SDG in five ways: (1) rapidly spreads 
through an uptick in mobile use; (2) saves costs in sectors like healthcare, 
banking, and education; (3) points out new technologies via social networks, 
mobile technologies, and other electronic channels; (4) enhances national and 
global information flows through upgraded applications; and (4) educates 
workers in new technologies and encourages life-long learning through the use of 
low-cost online platforms.  

KPMG, a multinational professional services network, and one of the Big 
Four accounting organizations, along with Ernst & Young (EY), Deloitte, and 
PwC, believes that digitalization will have profound effects on societies and 
economies. Thus, it is expected to be an essential precondition for six major 
transformations needed to reach the SDG targets by 2030: (1) improved human 
capital; (2) responsible consumption and production; (3) decarbonized energy 
system; (4) healthy, affordable food and clean water; (5) sustainable cities and 
communities; and (5) digital government (TWI2050). Deloitte estimated that the 
ICT sector will eventually contribute to 20% of all progress for sustainable 
development (Deloitte, 2024). 

Maximizing the opportunity that digital technologies provide to the future of 
the planet requires a recommitment to the UN SDG 2030 Agenda. The digital 
sector must be more inclusive in terms of access to technology, more ambitious 
in terms of scaling impact, and more responsible in terms of its own operations. 
Finally, there needs to be greater intentionality and transparency of impact, as 
well as a better understanding of how digital technologies can be deployed to 
create a positive impact while minimizing negative externalities. 

In summary, digital transformation is a comprehensive, ongoing process 
that requires a holistic approach, balancing technological advancements with 
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strategic, cultural, and operational shifts to thrive in the digital era. Aligning digital 
transformation goals with SDGs can lead to increased long-term sustainability 
outcomes for business entities. By integrating SDGs into their digital 
transformation strategies, organizations can contribute to broader social goals 
while securing numerous benefits.  

Digital transformation adoption enables more efficient, sustainable 
operations, as well as enhanced customer engagement and personalized 
services through data analytics. By integrating digital solutions, organizations can 
streamline operations, reduce redundancies, and improve their ability to 
effectively address sustainability challenges.  

Successful digital transformation and sustainability initiatives require the 
engagement of various stakeholders, including employees, customers, suppliers, 
and communities. Involving stakeholders throughout the process helps create a 
shared vision, encourages collaboration, and develops a sense of ownership.  

Technologies like data analytics, IoT, and AI can improve resource 
consumption, reduce waste, and improve overall productivity, leading to cost 
savings and reduced environmental impact. Digital technologies focused on 
sustainability give organizations a competitive advantage. SDGs can improve a 
company’s reputation and brand value, demonstrating a commitment to social 
and environmental responsibility. It will attract customers, investors, and talent 
who prioritize sustainability.  

Digitalization also plays a key role in creating a smarter, greener planet by 
offering innovative solutions that drive sustainable development. The integration 
of IoT, big data management, and AI has already demonstrated many benefits. 
However, it is essential to address unequal access to data, which can lead to 
digital poverty and exacerbate inequalities rather than close the gap (Mondejar et 
al., 2021). Ensuring inclusive digital access is crucial to preventing these 
disparities and fostering equitable progress.  

Another critical aspect is ensuring the cybersecurity of digital 
transformation to maintain sustainability in all processes. By doing so, 
organizations and societies can fully reap the benefits of big data integration in 
daily living, enhancing the quality of life and aiding in addressing global 
sustainability challenges. This will contribute to ensuring the resilience of 
humanity, biodiversity, and the planet. 
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Sustainable digital transformation seeks to maximize the positive impacts 
of technology while minimizing its environmental footprint and ensuring social 
inclusion. 
This approach aligns with the UN Sustainable Development Goals (SDGs) and 
with frameworks such as the EU Green Deal and Paris Agreement. 

2. The Rationale for Sustainable Digital Transformation 
Environmental imperative: ICT is estimated to contribute 3–4% of global 

CO₂ emissions; energy-intensive AI models could increase this further. 
Economic competitiveness: Markets increasingly favor businesses and 

countries that meet ESG (Environmental, Social, and Governance) standards. 
Regulatory pressures: Regions such as the EU now require mandatory 

ESG reporting and encourage green procurement for ICT. 
Social equity: Digital inclusion is essential to ensure that new 

technologies do not deepen economic and gender disparities. 
3. Core Strategies 
3.1 Strategic Alignment 
 Embed sustainability KPIs (e.g., energy efficiency, e-waste 

reduction, inclusiveness) into national digitalization plans and 
corporate digital roadmaps. 

 Align projects such as e-government, smart cities, fintech platforms, 
and e-health with long-term climate and social goals. 

3.2 Green ICT and Energy Efficiency 
Shift to cloud providers that use renewable energy and offer carbon-

footprint tracking. 
 Modernize data centers using energy-efficient cooling and AI-based 

load management. 
 Extend hardware life cycles through repair, reuse, and recycling to 

reduce e-waste. 
3.3 Sustainable Data Practices 
 Adopt data minimization to reduce storage needs. 
 Use lightweight, energy-efficient AI algorithms and explore edge 

computing to reduce energy use. 
 Encourage green software engineering practices. 

3.4 Circular and Inclusive Digital Economy 
 Introduce Digital Product Passports and blockchain-based 

traceability to encourage repair, reuse, and responsible sourcing. 
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 Promote sharing-based business models (e.g., pay-per-use mobility, 
equipment-as-a-service). 

 Ensure affordable and accessible internet and digital literacy for rural 
communities, women, and small businesses. 

3.5 Governance and Innovation Ecosystem 
 Establish clear regulatory standards for ESG-aligned digital 

transformation. 
 Create public–private innovation hubs for green tech and circular 

economy solutions. 
 Support education and workforce upskilling for digital and 

sustainability competencies. 
EU Digital Compass  
The EU Digital Compass, launched in 2021, represents the European 

Union's strategic framework for digital transformation by 2030 (Coban, 2025). 
The initiative sets ambitious targets including ensuring 80% of citizens possess 
basic digital skills, 90% of SMEs achieve basic digital intensity, and full 
digitalization of key public services (Coban, 2025). Recent developments include 
targets for digital identity adoption, with member states expected to ensure 
majority citizen usage of digital identities by 2030 (Zafeiropoulou & Sakkopoulos, 
2023). Research indicates digitalization efforts may reduce shadow economy 
activities through improved technology usage and quality (Boitan & Ștefoni, 
2022). The EU's digital vision has evolved significantly, particularly following the 
coronavirus pandemic and geopolitical challenges (Andok, 2022). It serves as 
both a roadmap and a navigation tool to ensure that digital progress across all 
Member States is cohesive, inclusive, and sustainable. 

At the core of the EU’s approach is the belief that digital transformation 
must be human-centered, fair, and secure, and that it should support the EU’s 
long-term goals for climate neutrality, economic competitiveness, and social 
inclusion. To uphold these values, the Digital Compass is guided by the 
European Declaration on Digital Rights and Principles, which emphasizes 
universal connectivity, respect for privacy, access to quality digital services, and 
the fair sharing of the benefits of technological progress. 

The Compass organizes Europe’s digital ambitions around four major 
dimensions, sometimes described as the “four cardinal points.” The first of these 
is skills. By 2030, the EU aims for at least 80% of adults to have basic digital 
skills and for the region to train and employ at least 20 million information and 



 

45 
 

communications technology (ICT) specialists, with a focus on reducing gender 
gaps in the technology workforce. Building human capital is seen as essential not 
only for inclusive growth but also for supporting innovation and enabling the twin 
digital and green transitions. 

The second dimension concerns business digital transformation. The EU 
intends for over 90% of small and medium-sized enterprises to reach at least a 
basic level of digital intensity by 2030, and for 75% of all companies to adopt 
advanced technologies such as cloud computing, artificial intelligence, and big 
data analytics. Another explicit goal is to double the number of European 
unicorns—start-ups valued at over one billion euros—signaling the ambition to 
make Europe a leading environment for digital entrepreneurship and scale-ups. 

The third dimension focuses on digital infrastructure. By the end of the 
decade, the EU envisions that all households will have access to gigabit-speed 
internet connections and that the Union will produce 20% of the world’s 
semiconductors, thereby strengthening its strategic autonomy in critical 
technologies. Plans also include the deployment of 10,000 highly secure and 
climate-neutral edge computing nodes distributed across the continent to support 
data processing close to users, as well as the development of Europe’s first 
quantum-accelerated computer. This infrastructure agenda reflects a strong link 
between technological sovereignty, innovation capacity, and the EU’s 
commitment to reducing its environmental footprint. 

The fourth dimension relates to digital public services and governance. By 
2030, the EU wants all key public services to be accessible online, including the 
widespread use of secure digital identities by at least 80% of EU citizens. 
Universal access to electronic health records and e-health services is another 
core milestone. This dimension reflects the EU’s emphasis on strengthening trust 
in digital government and making services more efficient, transparent, and 
inclusive. 

To make these targets operational, the EU created the “Path to the Digital 
Decade” policy programme. This mechanism promotes structured cooperation 
between the European Commission and the Member States, allowing them to 
align their national strategies with the common EU objectives, monitor progress, 
and take corrective action when necessary. Progress is tracked annually through 
the State of the Digital Decade report, which builds on the well-known Digital 
Economy and Society Index (DESI), an established tool for measuring Europe’s 
digital performance. 
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The Digital Compass carries significant strategic importance. It aims to 
reduce fragmentation and close the digital divide between Member States and 
among social groups. It also strengthens Europe’s technological sovereignty by 
reducing dependence on external suppliers for key technologies, particularly in 
semiconductors and critical digital infrastructure. Equally important, it links the 
digital transformation with the EU’s Green Deal objectives, emphasizing the need 
for climate-neutral technologies, energy-efficient data centers, and 
environmentally responsible innovation. 

European main actions for digital age and case studies from the EU 
and lessons for Uzbekistan. 

Small and medium-sized enterprises (SMEs) constitute the backbone of 
the European economy, accounting for over 99% of all businesses and a 
significant share of employment and innovation capacity. 
Recognising both their potential and the structural barriers they face, the 
European Union introduced a new SME Strategy aimed at strengthening 
competitiveness, promoting innovation, and supporting the twin transition toward 
a green and digital economy. 

 
Structural Challenges for SMEs 
 
Despite the benefits offered by the EU Single Market, small and medium-

sized enterprises (SMEs) continue to face several structural and persistent 
challenges that constrain their growth, competitiveness, and resilience. 

1. Limited participation in cross-border trade 
Although the Single Market facilitates free movement of goods and services, 
SMEs remain underrepresented in cross-border trade. Approximately 80% of 
exporting SMEs sell their products and services only within the EU, while certain 
service sectors continue to face disproportionate regulatory and administrative 
barriers. Moreover, only about 600,000 SMEs export goods outside the EU, 
underscoring the significant untapped potential for global expansion. 

2. Late payments undermining liquidity. Delayed payments remain a 
major obstacle to SME financial stability. Around 40% of EU businesses are not 
paid on time, contributing to nearly one-quarter of SME bankruptcies. These 
delays erode liquidity and elevate the risk of insolvency—particularly for smaller 
firms with limited access to external financing. 
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3. Administrative burdens. Excessive bureaucracy continues to hinder 
SME efficiency and competitiveness. Approximately 78% of SMEs identify 
complex administrative procedures as a key operational barrier within the Single 
Market. The fragmentation of national rules and high compliance costs further 
limit productivity and discourage business expansion. 

4. Gaps in green and digital transitions. SME engagement in 
sustainability and digital transformation remains limited. Only 25% of SMEs in the 
EU are currently involved in green products or services, suggesting that most 
firms have yet to capitalize on emerging sustainability-driven markets. Likewise, 
only 17% of SMEs have effectively integrated digital technologies, compared with 
54% of large enterprises, indicating a significant digitalisation divide that 
undermines competitiveness in a data-driven economy. 

 
Strategic Actions under the EU SME Strategy 
 
The EU’s SME Strategy provides a comprehensive policy framework 

designed to overcome these challenges and enhance SME competitiveness, 
innovation, and sustainability. 

1. Facilitating cross-border trade and internationalisation 
The Strategy promotes cooperation among border regions to align and simplify 
regulations for the cross-border provision of services, including aspects such as 
the posting of workers and the use of digital administrative tools. It also extends 
the Erasmus for Young Entrepreneurs Global Scheme, enabling new 
entrepreneurs to gain experience in international markets and foster global 
partnerships. 

2. Combating late payments 
To address liquidity constraints, the EU is reinforcing the Late Payment Directive, 
supporting Member States in establishing monitoring and enforcement 
mechanisms to promote payment discipline and reduce delays. This initiative 
strengthens cash flow stability and mitigates insolvency risks among SMEs. 

3. Reducing administrative burdens and fostering innovation 
The EU plans to implement the EU Start-up Nations Standard, which aims to 
simplify regulatory frameworks, reduce bureaucratic complexity, and foster an 
innovation-friendly environment for high-tech SMEs and start-ups across the 
Single Market. This approach seeks to streamline procedures, accelerate 
business formation, and encourage entrepreneurial growth. 
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4. Advancing sustainability and digitalisation 
To support SMEs in the twin green and digital transitions, the EU has introduced 
several targeted instruments. The Enterprise Europe Network (EEN) now 
includes Sustainability Advisors who provide tailored guidance on environmental 
and social practices, helping firms develop relevant skills and strategies. 
Additionally, up to 240 Digital Innovation Hubs (DIHs) will assist SMEs in 
adopting advanced digital tools for their products, services, and business models. 
The European Innovation Council (EIC) complements these efforts by allocating 
€300 million to scale breakthrough innovations aligned with the European Green 
Deal objectives. 

 
Policy Significance: Enabling the Twin Transition 
 
The EU’s SME Strategy recognises that without targeted support, smaller 

firms risk falling behind in the green and digital transformations, which are central 
to achieving Europe’s long-term sustainability and competitiveness goals. 
By providing advisory support, financial incentives, and simplified regulatory 
frameworks, the strategy aims to level the playing field for SMEs and equip them 
with the resources needed to: 

 capture new market opportunities in green products and services, 
 adopt digital technologies that improve efficiency and scalability, and 
 compete successfully in both EU and global markets. 

The current figures—25% participation in green sectors and 17% 
integration of digital technologies—serve as a baseline against which progress 
will be measured. 

The EU’s approach offers valuable lessons for other countries, including 
Uzbekistan, as they seek to support SME development. 
Key insights include the importance of: 

 targeted support for twin transitions, 
 stronger frameworks to address structural obstacles such as late 

payments and administrative complexity, and 
 the establishment of innovation hubs and advisory networks to help 

SMEs adopt digital solutions and align with sustainability goals. 
By adapting these measures to local contexts—particularly with a focus on 

financial inclusion and access to services in underserved regions—countries like 
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Uzbekistan can create an enabling environment for SMEs to contribute to 
sustainable and inclusive economic growth. 

 
Sustainable Digitalisation in SMEs: European Case Studies 
 
The EU’s twin transition—green and digital—has encouraged many small 

and medium-sized enterprises (SMEs) to integrate new technologies into their 
business models while contributing to climate and environmental goals. 
The following case studies illustrate how SMEs in Europe have combined digital 
transformation with sustainability outcomes, demonstrating the practical 
opportunities of the EU’s SME Strategy, the European Green Deal, and support 
from EU innovation programmes. 

 
Case Study 1: Fibersort – Digital Tools for Circular Textiles 

(Netherlands) 
Fibersort, a Dutch SME, was established to tackle one of the most 

pressing environmental challenges in the textile industry: the large volumes of 
discarded garments that end up in landfills or incineration due to the lack of 
efficient recycling. 
The company developed an automated fibre-sorting system that uses near-
infrared (NIR) scanning, robotics, and machine-learning algorithms to identify and 
separate textiles by their fibre composition. 



 

50 
 

 
This digitalisation of sorting made it possible to recycle fabrics that 

previously could not be processed cost-effectively. 
By improving sorting speed and accuracy, Fibersort enabled higher-quality fibre 
recovery, reduced textile waste, and cut greenhouse-gas emissions linked to 
textile disposal. 
The project received technical and financial support under Horizon 2020, the 
EU’s research and innovation framework, and it collaborated with waste-
management companies and fashion brands to close the loop in the textile value 
chain. 

Fibersort’s experience demonstrates how data-driven automation and AI 
can enable SMEs in traditional industries to adopt circular-economy practices 
while remaining commercially competitive. 

 
Case Study 2: Ekolive – Blockchain for Green Mining and Resource 

Recovery (Slovakia)  
Ekolive, a Slovak SME, specialises in bio-leaching technologies that 

recover valuable nutrients and metals from industrial and mining waste. 
To prove the environmental benefits of its processes and build customer trust, 
the company adopted blockchain-based traceability. Data from IoT sensors—
monitoring parameters such as pH, temperature, and chemical composition—are 
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linked to blockchain records, creating a tamper-proof ledger of material flows and 
environmental compliance. 

The combination of advanced biotechnology with digital transparency tools 
has allowed Ekolive to scale its operations, reduce the environmental impact of 
resource extraction, and strengthen relationships with industrial partners and 
regulators (Cordis, 2023). Support from the Enterprise Europe Network (EEN) 
and regional Digital Innovation Hubs helped the SME develop these tools and 
reach wider markets. 

This example shows how digital traceability solutions can reinforce both 
business credibility and sustainability outcomes for SMEs in emerging green-tech 
sectors. 

 
Cross-Cutting Insights 
These case studies demonstrate that sustainable digitalisation in SMEs 

often relies on a similar set of elements: 
 the integration of data-capturing technologies (IoT, sensors) into 

business operations, 
 the use of AI and analytics to optimise resource use and reduce 

emissions, 
 the application of traceability and transparency tools such as 

blockchain to meet regulatory and market demands, and 
 participation in EU-level support programmes such as Horizon 2020, 

the Enterprise Europe Network, and Digital Innovation Hubs. 
Together, they show that digital technologies can lower costs and improve 

competitiveness while advancing sustainability objectives. 
For developing countries such as Uzbekistan, these experiences highlight the 
importance of combining digital-skills development, enabling infrastructure, 
advisory networks, and targeted incentives to help SMEs embrace similar 
innovations. 
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UNIT IV. WHAT IS SUSTAINABLE FINANCE? 

Definition and principles of sustainable finance, and main role in 
economic development 

 
Sustainable finance embodies a broad spectrum of financial services and 

products designed to promote sustainable economic development while 
addressing environmental and social challenges. It encompasses various 
approaches such as green bonds, impact investing, ESG integration, and socially 
responsible investing (SRI) (Panda, 2024; Kholjigitov, 2023). Unlike traditional 
finance, which predominantly focuses on maximizing financial returns, 
sustainable finance seeks to achieve a delicate balance between economic 
prosperity, environmental stewardship, and social equity (Khettabet et al., 2025). 
By considering the long-term implications of financial decisions on society and 
the planet, sustainable finance aims to steer capital towards activities that 
contribute positively to sustainable development goals. Research demonstrates 
that sustainable finance plays a crucial role in achieving the Sustainable 
Development Goals (SDGs), with stronger sustainable finance models correlating 
with better SDG achievement across social, environmental, and economic 
dimensions (Zioło et al., 2020). Empirical evidence from OECD countries shows 
that sound banking systems and quality educational frameworks positively impact 
economic development (Zioło et al., 2017). The transition toward sustainable 
finance reflects a paradigm shift from profit maximization toward supporting 
sustainable development and climate change mitigation (Ryszawska, 2016), 
requiring comprehensive legal and institutional reforms, particularly in developing 
countries (Khettabet et al., 2025). 

At its core, sustainable finance is about aligning financial systems with the 
broader objective of sustainable development. This means that financial 
institutions, investors, and corporations must incorporate ESG factors into their 
decision-making processes. Environmental considerations might include 
assessing a company's carbon footprint, energy efficiency, waste management 
practices, and impact on biodiversity. Social factors could involve evaluating 
labor practices, community engagement, human rights records, and customer 
satisfaction. Governance aspects would scrutinize board diversity, executive 
compensation, transparency, and ethical conduct.  
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The roots of sustainable finance can be traced back to the ethical investing 
movements of the 1960s and 1970s, where investors began excluding 
companies involved in morally contentious industries such as tobacco, weapons, 
and gambling. This early form of socially responsible investing laid the 
groundwork for the emergence of sustainable finance principles. Investors of that 
era sought to align their investment choices with their ethical beliefs, effectively 
boycotting industries that they deemed harmful or unethical. This marked the 
beginning of a broader awareness that financial decisions have far-reaching 
impacts beyond mere profits.  

The concept gained further traction in the 1990s with the introduction of the 
triple bottom line framework, which advocated for businesses to assess their 
performance based on social, environmental, and financial criteria. This 
approach, often summarized as "people, planet, profit," encouraged companies 
to go beyond traditional financial metrics and consider their overall impact on 
society and the environment. The triple bottom line framework provided a more 
holistic view of business performance and underscored the interdependence of 
economic success, social well-being, and environmental health.  

The early 21st century witnessed a significant acceleration in sustainable 
finance initiatives, spurred by global sustainability agreements and growing 
recognition of the need for responsible investment practices. One of the most 
influential developments was the establishment of the United Nations' Principles 
for Responsible Investment (UNPRI) in 2006. The UNPRI framework provided a 
set of six principles for integrating ESG factors into investment decisions, 
encouraging investors to consider the long-term impact of their actions and 
promote sustainable markets. By signing on to these principles, institutional 
investors committed to incorporating ESG issues into their investment analysis 
and decision-making processes.  

Another landmark event was the Paris Agreement on climate change, 
adopted in 2015. This international treaty brought together countries from around 
the world to address the urgent threat of climate change by limiting global 
warming to well below 2 degrees Celsius, with efforts to limit the increase to 1.5 
degrees Celsius. The Paris Agreement underscored the critical role of finance in 
achieving climate goals, highlighting the need for significant investment in 
renewable energy, energy efficiency, and other low-carbon technologies. It also 
emphasized the importance of climate resilience and adaptation measures, 
particularly for vulnerable communities and developing nations. These 
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developments marked a pivotal shift towards mainstream acceptance of 
sustainable finance practices and paved the way for its integration into the global 
financial system.  

As awareness of environmental and social issues has grown, so too has 
the recognition that financial markets can play a crucial role in addressing these 
challenges. Investors and financial institutions are increasingly seeing the value 
in considering ESG factors, not only as a means of managing risk but also as a 
way of identifying opportunities for positive impact and long-term value creation. 
Today, sustainable finance is a rapidly evolving field, with an expanding array of 
products and services designed to support sustainable development. Green 
bonds, for instance, are used to finance projects that have positive environmental 
outcomes, such as renewable energy installations, energy efficiency upgrades, 
and sustainable infrastructure projects. Impact investing involves directing capital 
to companies and projects that generate measurable social or environmental 
benefits alongside financial returns.  

ESG integration is becoming a standard practice in investment analysis, 
with investors systematically incorporating ESG factors into their assessments of 
companies and investment opportunities. Socially responsible investing 
continues to evolve, with investors seeking to align their portfolios with their 
values and contribute to social and environmental goals. Sustainable finance 
represents a transformative approach to financial decision-making, one that 
aligns economic activity with the broader goals of sustainability. By integrating 
ESG considerations into their operations, financial institutions and investors can 
contribute to a more equitable, resilient, and sustainable future. As the field 
continues to develop, it holds the promise of driving significant positive change in 
the global financial system and beyond. 

An important role of finance is to allocate funding to its most productive 
use and to stimulate value creation. Finance can steer investments to 
sustainable companies and projects without sacrificing financial return and speed 
up the transition to a sustainable economy. In this way, finance can be a powerful 
force for positive change, but how is it possible?  

You may ask, as finance's always thought of as looking for the highest 
financial return in the short or even shortest term. While sustainable development 
is all about creating value in the long-term, companies play an important role in 
achieving the sustainable development goals through long-term value creation. 
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So how can companies steer their business towards sustainable practices in a 
transition?  

So, what is the objective of the corporation? For decades, maximizing 
profits has been the leading objective in corporate finance which boils down to 
maximizing shareholder or financial value, but often a shareholder model is 
holding company back from sustainable business practices. An alternative 
approach is to broaden the objective of the company to optimizing the total or 
integrated value in the long-term. Long-term value creation; this approach 
combines optimizing the financial, social and natural capitals. In that way, the 
interests of stakeholders are ranked equally important.  

The following two diagrams illustrate a fundamental shift in the way 
financial capital circulates through the economy—moving from a linear, finance-
driven model to a sustainable, integrated model that accounts for environmental 
and social capital. This transition underpins the idea of sustainable finance, 
which seeks to align financial flows with long-term economic, social, and 
environmental well-being. 

1. The Linear Finance Model 
The first figure depicts a traditional financial system where the primary 

focus is on short-term financial value creation. 
• The financial system provides lending and investment capital to 

three main economic actors: 
• Government, which uses funds in “locked-in” spending patterns. 
• Corporates, which engage in linear production—often resource-

intensive and waste-generating. 
• Households, which rely on credit and drive linear consumption. 

 
Figure 1. Traditional financial system 
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In this model, the flow of capital largely prioritizes profit maximization and 
immediate returns, with limited consideration for ecological limits or social 
inclusion. 

The outcome is financial value creation—profits and growth measured 
primarily in monetary terms, often at the expense of natural resources and long-
term societal well-being. 

This linear approach has contributed to resource depletion, climate risks, 
and social inequality, demonstrating the limits of growth models that overlook 
environmental and social factors. 

2. The Sustainable Finance Model 
The second diagram illustrates the re-designed financial ecosystem that 

integrates Earth’s natural capital, financial capital, and society’s social capital. 
• Capital now flows through sustainable lending and investment, 

influencing all major economic actors: 
• Government adopts responsible spending, directing funds towards 

green infrastructure, renewable energy, and social programs. 
• Corporates integrate sustainable business practices, such as circular 

production, carbon reduction, and ethical supply chains. 
• Households participate in responsible consumption, supported by 

access to green financial products like energy-efficient mortgages or 
sustainable loans. 

Figure 2. Re-designed financial ecosystem 
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This inclusive model leads to long-term value creation, balancing financial 

returns with positive environmental and social impacts. 
Natural ecosystems and social cohesion are recognized as forms of capital 

that need to be maintained and regenerated rather than depleted. Role of the 
Financial System. We can see that role of banks, investors, and regulators 
become critical in steering capital towards sustainable projects. Green bonds, 
ESG-linked loans, and sustainable investment funds are examples of financial 
instruments enabling this shift. 

The shift from the old shareholder model to the new stakeholder model 
requires new rules for corporate governance and decision-making on corporate 
investments to deal with the different interests. It basically means incorporating 
the social and environmental dimensions. The old view is that taking social and 
environmental concerns into account will cost investors money. The financial 
return will just be lower. A new emerging view is that there is no need to sacrifice 
return when investing in solutions for sustainable development. To put it even 
stronger, investors should invest in  the future to preserve the value of their 
investments. The underlying premise is that social and environmental standards 
are tightened over time that could be caused through regulation and taxes, such 
as carbon taxes.  

It could also be caused through reputation effects, such as campaigns by 
NGOs or consumers avoiding wrong products. For example, coal will not be used 
anymore when carbon taxes are introduced over time. Another example; 
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underpayment in developing countries will disappear as these countries tighten 
their social legislation.  

Here in Fig.3 an example of tools for transitioning to sustainable finance is 
given. 

 
 
These examples of the transition from unsustainable to sustainable 

business practices. Finance is about anticipating such changes. From a risk 
perspective, financial institutions have already started to avoid financing 
companies with unsustainable business models built for example on fossil fuels 
or cheap labor because these are expected to be unprofitable investments in the 
future. Fossil fuel companies are thought of as becoming stranded assets when 
future carbon taxes or improved technology moves the business case to 
renewable energy.  

The reduced cost of solar energy and wind parks is already shifting the 
playing field of investments in the energy sector. It gets more exciting when we 
switch from a risk perspective to the opportunity perspective. Some advanced 
investors look for companies that provide solutions for fresh water, healthcare, 
renewable energy and land restoration.  

These investors tend to look beyond financial markets which only convey 
financial information. They collect fundamental analysis of a company's business 
model to uncover the social and environmental value next to the financial value.  
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By doing a broad analysis offering the financial, social and environmental 
dimensions, investors aim to select the companies of the future. Companies that 
do well in the future will also provide an appropriate financial return. The financial 
sector can do well by doing good. Finance plays thus an important role in 
achieving the sustainable development goals.  

Sustainable finance can for example, speedup the availability of renewable 
energy, clean water, and healthcare for all.  

How can finance support sustainable development? We show a framework 
for managing sustainable development. At the level of the economy, the financial 
return and risk trade-off is optimized, the F-factor. This financial orientation 
supports the idea of maximizing profit by organizations, is stimulating economic 
growth by countries.  

Next, at the level of society, the impact of business and financial decisions 
on society is optimized, the S-factor. Finally, at the level of the environment, the 
environmental impact is optimized, the E-factor.  

How? To choose an appropriate combination of financial, social, and 
environmental factors. We can now introduce our framework for sustainable 
finance used in the course to help choosing the appropriate ranking.  

Looking at the columns, we first look at the sustainable finance typology.  
Table 1 illustrate the evolution of financial systems from traditional finance to 
fully integrated sustainable finance. This transition reflects a shift in priorities—
from maximizing shareholder returns to creating shared value for society and the 
environment. 

 
Table 1. 



 

62 
 

  

Next, at the value created, and the ranking of the factors, and finally, at 
optimization procedure. We start with finance as usual, our company is focus 
only on profit for the shareholder. The shareholder model optimizes the F-factor.  

 
 
Strategy for financing the transition to sustainable economy. 
Financing the shift to a sustainable economy requires clear direction, smart 

use of capital, and systemic alignment. The priority is to channel financial flows 
into activities that decarbonize industries, protect ecosystems, and enhance 
social well-being, while ensuring economic competitiveness. 

First, set the rules of the game. Governments need to provide long-term 
transition pathways, credible taxonomies that define what counts as green or 
harmful, and strong disclosure standards for climate- and nature-related risks. 
Pricing externalities—like carbon—creates the right incentives and makes 
sustainable investments more attractive. 

Second, build a layered financing structure. Public funds should focus on 
essential public goods (such as grids, R&D, and resilience), while development 
banks use blended finance to de-risk early-stage projects. Private capital, which 
holds most of the funding power, should be mobilized through green and 
sustainability-linked bonds, loans, and innovative instruments for nature and 
resilience. Households and SMEs should be supported by targeted incentives 
and affordable green credit. 
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Third, ensure a steady pipeline of investable projects. Project preparation 
facilities, transparent procurement, and skills development programs are critical 
to turning policy ambitions into bankable projects. A robust pipeline attracts 
investors and lowers capital costs. 

Fourth, align the financial system. Regulators, central banks, and 
supervisors should guide the transition from simple risk-screening (SF 1.0) to 
integrated value creation (SF 2.0) and ultimately to optimizing social and 
environmental outcomes (SF 3.0). Sovereign green bonds can set benchmarks 
for private markets, while reliable ESG data and verification systems protect 
integrity and prevent greenwashing. 

Finally, make the transition just and inclusive. Financing must address 
workforce reskilling, support affected communities, and ensure affordability for 
households. Social and environmental goals must be pursued together to sustain 
political and social buy-in. 

We need to get going on our transition to a sustainable economy. In the 
words of Milton Friedman, "The business of business is business." Where are we 
now in the above framework? This graph measures the social and environmental 
value, SEV, on the horizontal line (See Figure 4). As you can guess, sustainable 
finane is 1.0, is doing a bit of 10 percent.  

Well, sustainable finance, 3.0 is reaching the full potential of 100 percent.  
Sustainable finance 2.0, is put in the middle at 55 percent.  
Well, general reports suggest a large increase in sustainable investing and 

banking.  
A first empirical estimation we did suggests that the financial system is 

used above sustainable finance 1.0 at 18 percent.  
Figure 4. Social and Environmental value (SEV) of SF framework 
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Sustainable Finance in supporting European Green Deal. 
Making Europe the first climate-neutral continent in the world is a binding 

commitment under the EU Climate Law. The European Green Deal (EGD), 
launched by the European Commission in 2019, is the EU’s roadmap to 
achieving a climate-neutral, resource-efficient, and socially inclusive economy by 
2050. Achieving these ambitious goals requires not only strong policies but also 
massive reallocation of financial capital. This is where Sustainable Finance plays 
a pivotal role—by steering public and private investments toward projects that 
enable the transition to a low-carbon and circular economy. 

The European Green Deal estimates that at least €1 trillion in sustainable 
investments will be needed over the coming decade. Public budgets alone 
cannot meet this demand. Therefore, the EU has developed a Sustainable 
Finance Framework to channel private capital into priority sectors such as: 

 Renewable energy and smart grids 
 Energy-efficient buildings and green transport 
 Industrial decarbonization and circular economy innovation 
 Nature-based solutions and biodiversity protection 

To mobilize and align capital, the EU has introduced several 
groundbreaking instruments: 

• EU Taxonomy for Sustainable Activities: 
A classification system that defines which economic activities are 
environmentally sustainable. It reduces greenwashing and guides 
investment decisions. 

• Sustainable Finance Disclosure Regulation (SFDR): 
Requires financial institutions to disclose how their investments impact 
sustainability and how they manage ESG risks. 

• EU Green Bond Standard: 
Provides a credible framework for issuing bonds that finance green 
projects, enhancing investor confidence. 

• Carbon Pricing & ETS Expansion: 
By pricing emissions, the EU creates financial incentives to shift capital 
from high-carbon to low-carbon sectors. 

• Just Transition Mechanism: 
Supports regions and workers most affected by the transition, ensuring 
social fairness and political acceptance. 
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The EU now has legally binding climate targets covering all key sectors of 
the economy. The overall package includes 

• emissions reduction targets across a broad range of sectors 
• a target to boost natural carbon sinks 
• an updated emissions trading system to cap emissions, put a price 

on pollution and generate investments in the green transition 
• and social support for citizens and small businesses 

Member States will now spend 100% of their emissions trading revenues 
on climate and energy-related projects and the social dimension of the transition. 

The new Social Climate Fund will dedicate €65 billion from the EU budget, 
and over €86 billion in total to support the most vulnerable citizens and small 
businesses with the green transition. This will ensure there are opportunities for 
everyone, by tackling inequality and energy poverty, and strengthening the 
competitiveness of European companies, leaving no one behind. 

To ensure a level playing field for European companies, the new Carbon 
Border Adjustment Mechanism will ensure that imported products will also pay a 
carbon price at the border in the sectors covered. This is a valuable tool for 
promoting global emissions reductions and leveraging the EU market to pursue 
our global climate goals. 

As a further step on the path towards climate neutrality, the Commission 
presented its assessment for a 2040 climate target for the EU in February 2024. 
It recommended to reduce net greenhouse gas emissions in the EU by 90% by 
2040 compared to 1990 levels, which is in line with recent scientific advice and 
the EU’s commitments under the Paris Agreement. The European Parliament 
and Member States will discuss this target, and the next Commission will put 
forward legislative proposals on that basis. 

The EU is working to create the infrastructure citizens will need to charge 
zero-emission vehicles, for short and long journeys. Targets will be mandatory to 
deploy electric recharging and hydrogen refuelling infrastructure along European 
roads. Sufficient public charging capacity will be in place to meet the demands of 
the bigger fleet of zero-emission cars that will come onto the market as well as 
further supply of private chargers at home or at work. 

In addition, from 2027, road transport will be covered by emissions trading, 
putting a price on pollution, stimulating cleaner fuel use, and re-investing in clean 
technologies. 
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Carbon pricing also applies to the aviation sector. Until now, it applies to 
flights within the EEA and departing flights to Switzerland and the UK. From 
2024, non-domestic flights to and from outermost regions are covered too. 

To promote sustainable aviation fuels (SAF), the minimum share of SAF 
required to be blended with kerosene by aviation fuel suppliers and supplied to 
EU airports has been increased. 

Carbon pricing has also been extended to the maritime sector. A target for 
gradual reductions for the annual average greenhouse gas intensity of the 
energy used onboard by ships has been established to promote the uptake of 
renewable and low-carbon fuels. 

Overview of global trends in sustainable finance and their relevance 
to Uzbekistan 

The European Green Deal has become more than a regional roadmap—it 
now serves as a powerful catalyst for global sustainable finance norms, trends, 
and institutions. The chart below (Geographical distribution of EU climate 
finance) shows how the EU’s climate capital is broadly distributed: around 31.7 % 
toward Africa, 26.7 % toward Asia, 15.8 % to the Americas, 8.3 % within Europe, 
and 17.6 % to other regions. 

This distribution underscores that the European Union is not only 
transforming its internal economy but also actively directing financial flows 
outward to support climate action globally—enhancing its influence and fostering 
interdependence in the transition. 

“The EU, its Member States and the European Investment Bank … are 
together the biggest contributor of public climate finance to developing 
economies, providing €28.5 billion in 2022.” 

 
Key Global Trends in Sustainable Finance (2023–2025) 
 

The European Green Deal (EGD), launched by the European Commission in 
2019, represents the European Union’s (EU) commitment to achieve a climate-
neutral, resource-efficient, and socially inclusive economy by 2050. Achieving 
this transformation requires a massive reallocation of capital across sectors, 
which has positioned sustainable finance as a cornerstone of Europe’s strategy 
for green growth (European Commission, 2020). 

The chart Geographical distribution of EU climate finance shows how the 
EU allocates its climate funds globally: Africa (31.68 %), Asia (26.65 %), 
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Americas (15.79 %), Europe (8.27 %), and Other (17.63 %). This allocation 
demonstrates that the EU’s climate agenda extends well beyond its borders, 
channeling significant resources toward developing economies. In 2022, the EU, 
its Member States, and the European Investment Bank provided €28.5 billion in 
public climate finance, making the EU the largest global contributor to climate 
action in developing countries (European Commission, 2023a). 

 

At the UN COP28 Summit in Dubai (2023), the EU advocated for scaling 
up global ambition to keep the 1.5 °C target within reach and secured a 
commitment to triple renewable-energy capacity and double energy-efficiency 
improvements worldwide by 2030 (European Commission, 2023b). Through 
investments in renewable energy, sustainable transport, and digital innovation, 
the EU is not only greening its own economy but also exporting expertise and 
technologies that support global decarbonization. 

Global Trends in Sustainable Finance 
Globally, sustainable finance is undergoing rapid expansion, reshaping the 

architecture of investment and lending. 
1. Rapid Growth of Sustainable Finance Markets 

The global sustainable-finance market reached an estimated USD 5.87 
trillion in 2024 and is projected to grow at nearly 20 % annually through 
2034 (GM Insights, 2024). Growth is driven by investor demand for 
climate-aligned assets and tightening disclosure regulations across 
advanced and emerging economies. 
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2. Integration of ESG Principles 
The integration of environmental, social, and governance (ESG) principles 
has become mainstream, with asset managers increasingly required to 
report on sustainability risks and outcomes. According to the UN Principles 
for Responsible Investment, global investors are moving from voluntary 
ESG commitments to mandatory, standardized disclosure frameworks, 
including the IFRS S1/S2 and the Task Force on Climate-related Financial 
Disclosures (TCFD) (UN PRI, 2025). 

3. Financial Innovation and Transition Instruments 
Beyond traditional green bonds, new financial products such as 
sustainability-linked bonds (SLBs), transition bonds, and nature-
performance bonds are gaining prominence. These instruments link 
financial returns to measurable environmental outcomes, supporting the 
transition of hard-to-abate sectors (Fitch Learning, 2025). 

4. Localization of Sustainable Finance in Emerging Markets 
Emerging economies are increasingly developing national taxonomies, 
ESG regulations, and green-finance hubs to attract climate investment. 
Digitalization, fintech, and open-data platforms play a key role in 
enhancing transparency and enabling capital flows (ZeroCircle Eco Blog, 
2025). 

5. Institutional and Political Realignment 
While the sustainability agenda has faced political resistance in some 
regions, global institutions continue to strengthen regulatory frameworks 
and align capital markets with net-zero objectives (The Guardian, 2025). 
The international policy push remains central to maintaining momentum 
toward Paris Agreement goals. 
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Implications for Uzbekistan 
Uzbekistan stands at a strategic inflection point as it seeks to implement its 

“Strategy for the Transition to a Green Economy 2019–2030.” According to the 
Organisation for Economic Co-operation and Development (OECD) (2023), the 
country must mobilize substantial private and international capital to bridge its 
green-investment gap, which far exceeds public-budget capacity. 

Challenges. Uzbekistan’s financial system remains state-dominated, with 
limited capital-market depth and an underdeveloped ecosystem for green 
financial instruments (OECD, 2023). Institutional capacity for ESG reporting, 
verification, and project preparation is weak, constraining investor confidence 
and leaving room for greenwashing risks (Green-Eco Uzbekistan, 2024). 

Opportunities. To capitalize on global trends, Uzbekistan should: 
• Scale up sovereign and corporate green-bond programs to establish 

benchmark yields and build investor confidence (OECD, 2023). 
• Adopt a national taxonomy and ESG-disclosure standards consistent with 

the EU Taxonomy and SFDR principles to ensure transparency and 
comparability. 

• Develop project-preparation facilities to structure and de-risk infrastructure 
investments. 

• Leverage blended finance from multilateral development banks (e.g., ADB, 
EBRD, World Bank) to attract private co-investment. 
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• Expand green financial inclusion, such as green mortgages, agricultural 
sustainability loans, and SME-energy-efficiency programs. 

• Integrate nature-based and social co-benefits, recognizing water scarcity, 
land degradation, and biodiversity loss as national priorities. 

By embedding these actions in national policy, Uzbekistan can align with 
the European Green Deal’s global agenda and position itself to benefit from the 
expanding sustainable-finance ecosystem that now defines international capital 
markets. 
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UNIT V. ENVIRONMENTAL, SOCIAL AND GOVERNANCE STANDARDS 

Introduction to ESG standards and frameworks 
Before deciding what ESG frameworks and standards to use, it’s important 

you understand the difference between these two terms, which we explain below 
(Green Business Benchmark, 2024): 

ESG framework: A framework is broad in its scope, giving a set of 
principles to guide and shape understanding of a certain topic. In this case, we’re 
referring to ESG. An ESG framework will guide the direction of ESG reporting, 
but will not provide a methodology for the collection of information, data, or the 
reporting itself. Frameworks are useful to use alongside ESG standards, or when 
a well-defined standard does not exist. 

ESG standard: Standards are specific in their focus. They contain detailed 
criteria explaining what needs to be reported. In the context of ESG, this means 
standards dictate how information and data are collected, and how a report 
needs to be produced (what topics and business areas to include). Standards 
make frameworks more actionable by ensuring comparable, consistent, and 
reliable disclosure. 

ESG frameworks have evolved from marginal considerations to core 
elements of corporate strategy, with numerous standards emerging to guide 
sustainability reporting and investment decisions (Wielechowski & Krasuski, 
2024). The landscape includes diverse frameworks such as GRI, SASB, TCFD, 
CDP, WDI and IIRC, each offering unique strengths but facing implementation 
challenges and lacking standardization (Wielechowski & Krasuski, 2024; 
Frecautan & Nita, 2022). These frameworks typically address environmental 
aspects including climate change and pollution prevention, social dimensions 
covering community development and human rights, and governance elements 
encompassing anti-corruption measures and board diversity (Tang, 2023).  

The Global Reporting Initiative (GRI) is one of the widely used frameworks. 
It was set up in 1997 in Boston, USA, after the Exxon Valdez oil spill. GRI aims to 
provide a framework for companies to report their responsible environmental 
business practices. 

The Carbon Disclosure Project (CDP) setup in 2000, established an 
environmental disclosure program in 2002.There are now companies, cities, 
states and regions from over 90 countries that disclose to CDP. In 2011, the 
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Sustainability Accounting Standards Board (SASB) was set up. The goal for 
SASB framework is to allow investors to compare performance on critical social 
and environmental issues. SASB is different from other frameworks since it 
focuses on information that is defined per industry. These frameworks are 
available for 77 industries as of Aug 2022 . 

The Taskforce on Climate-related Financial Disclosures (TCFD) 2015, was 
founded by Michael Bloomberg. In 2021, it reported more than 2600 supporters 
and 8 countries aligned to TCFD reporting requirements, with assets of USD 194 
trillion. 

Compared to other regions, the European Union has a more 
comprehensive and mature legal frameworks of ESG, despite that most of the 
requirements are recent. The EU has recently passed several directives related 
to ESG, namely the EU Taxonomy promoting sustainable investments through 
establishing a classification system for economic activities according to their 
sustainability level [20], the Corporate Sustainability Reporting Directive 
specifying ESG reporting requirements (Baumüller & Grbenic, 2021), and the 
Sustainable Finance Disclosure Regulation to prevent greenwashing via 
enhancing the transparency of sustainable investment (Ahlström & Monciardini, 
2022). The EU’s Corporate Sustainability Due Diligence Directive, which 
necessitates the exercising of due diligence by companies and their value chains 
to safeguard human rights and prevent environment risks, was also passed in 
2023 but will only come into force in 2025 (Lafarre, 2023). These directives 
catalyze the formation of regulatory frameworks in the member nations, leading 
to the rollout of the German Supply Chain Due Diligence Act in response to the 
EU’s Corporate Sustainability Due Diligence Directive. Correspondingly, the Act 
requires companies and their supply chains to meet certain social and 
environmental standards while monitoring their operations and those of their 
suppliers globally.  

Globally, countries may already have existing laws prompting the 
disclosure of certain ESG aspects. For instance, the EU’s Non-Financial 
Reporting Directive introduced in 2014 requires the reporting of matters related to 
the environment, social responsibility, human rights and board diversity, similar to 
its latest ESG reporting requirements but is limited in its coverage of climate 
risks, anti-corruption measures and target-setting or metrics as well as its scope 
of companies. This is complemented by the Corporate Sustainability Reporting 
Directive which expands the scopes of reporting particularly to the environmental 
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aspects, and the companies covered. Similarly, the UK has an existing 
Streamlined Energy and Carbon Reporting Guidance produced in 2019 but it 
focuses on energy consumption and carbon emissions as well as measures to 
improve energy efficiency, and there is limited emphasis on the social and 
governance aspects (Attenborough, 2025). This prompts the development of the 
Sustainability Disclosure Requirements currently in progress.  

The rollout of guidance and guidelines is a prevalent step taken by many 
countries in addressing ESG disclosure. Guidelines are commonly not legally 
binding and serve to support the existing legal requirements without modifying 
them. An example is the Prudential Practice Guide on Climate Change and 
Financial Risks CGP 229 of Australia, which provides information on climate-
change related risks and opportunities as well as how to uphold transparency in 
decisions on investment, lending and underwriting. In Canada, staff notice on 
ESG-related Investment Disclosure for Fund Guidance was also issued in 2022 
to help companies align their disclosure of ESG-related investment funds with the 
current regulatory requirements on securities. The same has been observed for 
Singapore with the availability of Guidelines on Environmental Risk Management 
to ensure disclosure is in parallel with international frameworks such as the 
recommendations of the Task Force on Climate-related  

Financial Disclosures (TCFD) by the Financial Stability Board Revisions of 
Corporate Governance Code 2021 of Japan also require ESG reporting to adopt 
international frameworks or the recommendations of the TCFD. Besides, 
elements of the TCFD’s recommendations are incorporated into the Green and 
Sustainable Finance Strategy of Hong Kong encompassing climate-related 
governance, strategies, risk management, metrics and targets.  

While ESG is applicable to all sectors to improve their sustainability, the 
current regulatory frameworks invariably revolve around the financial sector to 
ensure environmental, social and ethical components are taken into account in 
investments and economic activities.  

This aims to prevent greenwashing of financial products, for instance by 
striving for transparency in the ESG of the companies or assets these products 
invest in. It also enables financial stakeholders such as asset managers and 
insurers to manage risks associated with climate change, transition towards low-
carbon economy, pollution and governance bearing implications on a company’s 
reputation. 
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 Financial agencies such as Financial Conduct Authority of the UK, Central 
Bank of Brazil, Canadian Securities Administrators and China Securities 
Regulatory Commission, therefore, play crucial roles in establishing the 
regulatory frameworks for ESG disclosure. Invariably, the regulatory frameworks 
address aspects related to: 

1) environmental matters including climate risks, adaptation to and 
mitigation of climate change, managing climate risks, circular 
economy and pollution prevention 

2) social matters related to community development and employees’ 
welfare, ensuring human rights, etc.  

3) governance encompassing anti-corruption, ensuring the 
independence and diversity of company boards and management 

4) transparency in decision-making and through disclosures using 
established frameworks,  

5) exercising of due diligence through assessing, mitigating and 
monitoring adverse impacts of operations, and  

6) using indicators and metrics to gauge performance.  
In the EU and UK, classification and labels of the sustainability of 

investment or economic activities are of interest [19, 20]. 
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Importance of ESG in investment decisions 
 
Now you can see that investment decision-making has shifted beyond 

traditional financial indicators such as profitability, liquidity, and market share. 
Increasingly, ESG factors are recognized as essential components of assessing 
the long-term performance, resilience, and risk profile of companies and assets. 
ESG integration allows investors to understand how sustainability issues 
influence financial outcomes and how business activities affect society and the 
environment (OECD, 2022). 

1. ESG as a Risk Management Tool 
One of the primary reasons ESG has become central to investment 

analysis is its function in risk management. Environmental issues—such as 
climate change, resource depletion, and pollution—pose physical and 
transition risks that can significantly impact company valuations and 
creditworthiness. Firms that fail to mitigate these risks may face higher 
operational costs, regulatory fines, or reputational damage (UNEP FI, 2021). 

Social factors—including labor practices, human rights, and community 
relations—affect brand reputation and workforce productivity. Governance 
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issues, such as board accountability, corruption, and transparency, influence 
investor confidence and access to capital. Consequently, investors view ESG 
metrics as an early-warning system that helps identify vulnerabilities not captured 
by conventional financial analysis. 

2. ESG and Long-Term Value Creation 
ESG-aligned companies tend to outperform their peers over the long 

term. Empirical studies show a strong positive correlation between sustainability 
performance and financial returns, particularly in terms of risk-adjusted 
performance and lower cost of capital (Friede et al., 2015). Sustainable finance is 
about financing both what is already environment-friendly today (green finance) 
and the transition to environment-friendly performance levels over time (transition 
finance) (See Figure 1). Sustainable business practices—such as energy 
efficiency, employee well-being, and ethical governance—enhance operational 
efficiency, innovation, and stakeholder trust.  

Figure 1. Investing in the transition. 

 
Source: European Union, 2023 
Moreover, ESG-focused investment strategies align with the United 

Nations Sustainable Development Goals (SDGs) and the Paris Agreement, 
helping channel capital toward activities that contribute to global climate and 
social objectives. This connection between profitability and purpose represents a 
shift toward “impact-aware capitalism”. 

3. ESG Disclosure and Investor Confidence 
The growing demand for transparency and accountability in capital 

markets has led to mandatory ESG disclosure in several jurisdictions. 
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Frameworks such as the Task Force on Climate-Related Financial 
Disclosures (TCFD) and the International Sustainability Standards Board 
(ISSB) enable investors to evaluate the sustainability performance of firms on a 
comparable basis (IFRS Foundation, 2023). 

In the European Union, the Corporate Sustainability Reporting 
Directive (CSRD) and the EU Taxonomy Regulation require large companies 
and financial institutions to disclose detailed ESG information. These measures 
not only improve data quality but also prevent greenwashing, thereby protecting 
investors and enhancing market integrity (European Commission, 2023). 

4. Market Demand and the Growth of ESG Investing 
The surge in investor demand for sustainable assets reflects a major 

structural transformation in global finance. According to the Global Sustainable 
Investment Alliance (GSIA), ESG-related assets under management (AUM) 
surpassed USD 35 trillion in 2022, representing over one-third of total global 
investments (GSIA, 2022). Institutional investors—including pension funds, 
sovereign wealth funds, and insurance companies—are increasingly embedding 
ESG considerations into their portfolio strategies. 

This trend is further supported by the rise of green bonds, sustainability-
linked loans, and impact funds, which align financial returns with measurable 
environmental and social outcomes (OECD, 2023). ESG integration thus enables 
investors to pursue dual objectives: generating competitive financial returns and 
advancing sustainable development. 

ESG reporting standards to direct your ESG program 
European Financial Reporting Advisory Group (EFRAG): The EFRAG is 

made up of two pillars, one focuses on sustainability whereas the other is 
focused on financial reporting. The EFRAG presented the first set of finalized 
standards which were released in March 2022. EFRAG and the ISSB publish ed 
interoperability guidance in May 2024 llustrating the high level of alignment 
achieved between the ISSB Standards and ESRS and how a company can apply 
both sets of standards, including detailed analysis of the alignment in climate-
related disclosures. EFRAG and TNFD published in June 2024 a mapping of the 
correspondence between ESRS and the TNFD’s recommended disclosures and 
metrics illustrating the high level of communality achieved. 

International Sustainability Standards Board (ISSB): The International 
Sustainability Standards Board’s (ISSB) goal is to develop a single set of globally 
recognized accounting disclosure standards to bring transparency to financial 

https://www.efrag.org/
https://greenbusinessbureau.com/sustainability-program/sustainability-scorecard/?__hstc=213825611.5479ff2a12073044290b4168c8f7b19a.1718250073763.1721246600209.1721321129616.13&__hssc=213825611.4.1721321129616&__hsfp=3958346737
https://www.ifrs.org/groups/international-sustainability-standards-board/
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markets. This work has involved collaboration between a multitude of different 
organizations such as the World Economic Forum (WWF). The IFRS Foundation 
has also signed a collaborative agreement with the GRI to coordinate the 
activities of both organizations. 

On the road to a uniform set of ESG frameworks and standards? 
As we’ve mentioned, the problem with ESG reporting is the lack of globally 

recognized standards and frameworks, making it confusing for business leaders 
like you to understand how you should be reporting the relevant ESG criteria. 

To solve this issue, the four leading ESG framework organizations – GRI, 
SASB, CDP, CDSB, and the IIRC – are working to change this. 

For now, it’s clear that, although the above-mentioned frameworks and 
standards deal with ESG-related information, the specific focus of each differs, 
and some are more relevant to certain industries than others. Choosing the right 
frameworks and standards is therefore business-specific. 

It’s also worth mentioning that many standards and frameworks 
complement each other, and results are optimized when they’re used together. 
For instance: 

The SASB framework supports the TCFD framework: Best results are 
obtained when these frameworks are used together. 

The SASB framework supports IIRC: As previously mentioned, the SASB 
and IIRC announced their intention to merge into a unified organization, named 
the Value Reporting Foundation (VRF). The VRF’s aim is to provide a suite of 
resources to help organizations and investors establish enterprise value. 

 SASB framework and GRI: SASB and GRI aim to show how 
organizations can use these standards together for the best results. 

 Use a sustainability scorecard to track your performance and 
improve your ESG reporting 

 Creating an ESG report, regardless of what frameworks or standards 
you use, demands easy access to the relevant company information. 
As such, you need a way of keeping track of your organization’s 
ESG-related initiatives, and a sustainability scorecard can help you 
do just that. 

A sustainability scorecard is an entirely initiative-based tool. Organizations 
can use the scorecard to record and track implemented sustainability initiatives. 
Numerical scores are then given to indicate an organization’s performance 
regarding the social, environmental, and economic aspects of the business. 

https://www.ifrs.org/news-and-events/news/2022/03/ifrs-foundation-signs-agreement-with-gri/
https://www.cdp.net/en/articles/media/comprehensive-corporate-reporting
https://www.globalreporting.org/news/news-center/
https://greenbusinessbureau.com/blog/is-sustainability-consulting-better-than-an-in-house-team/?__hstc=213825611.5479ff2a12073044290b4168c8f7b19a.1718250073763.1721246600209.1721321129616.13&__hssc=213825611.4.1721321129616&__hsfp=3958346737
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The Green Business Bureau (GBB) uses a scorecard assessment 
approach. GBB’s EcoPlanner and EcoAssessment house 400+ green initiatives 
which are ordered by cost and impact. The EcoAssessment uses a point-based 
approach whereby a business receives points for every initiative that’s 
completed. This way, entities can keep track of what practices their putting in 
place to support the environment. This information is needed to fulfill the 
environmental aspect of an ESG report. Plus, by implementing these green 
initiatives, organizations will perform better on ESG-related criteria when 
assessed. 

Analyzing how Uzbekistan can implement ESG practices in its 
financial sector 

 
In recent years, Uzbekistan has begun exploring how to integrate 

Environmental, Social, and Governance (ESG) principles into its financial system 
in line with emerging international practices. Recognizing the growing role of 
sustainable finance in achieving long-term economic stability and environmental 
protection, national institutions and universities have initiated several academic 
and policy-oriented projects to adapt EU sustainability approaches to the Uzbek 
context. 

One such effort is the Jean Monnet initiative under the Erasmus+ 
programme, which over the past three years has focused on developing 
guidelines for banks and financial institutions to incorporate ESG considerations 
into investment decision-making. Although the framework has not yet been 
formally adopted or piloted in the banking sector, it represents an important 
conceptual foundation for the future integration of sustainability principles into 
Uzbekistan’s financial governance. 

Within the Jean Monnet project, an ESG assessment framework was 
designed to guide financial institutions in evaluating environmental and social 
risks across investment activities. Drawing inspiration from the EU Sustainable 
Finance Framework and the Environmental and Social Risk Management 
(ESRM) approach used by European financial institutions, the proposed 
guidelines outline 11 thematic standards intended to help banks assess the 
sustainability of financed projects: 

Environmental and Social Impacts and Risks – Identifying and managing 
the potential impacts of investment activities on people and ecosystems. 

https://www.greenbusinessbenchmark.com/
https://www.greenbusinessbenchmark.com/product
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Stakeholder Engagement – Encouraging transparent dialogue with 
affected communities and clients throughout the project cycle. 

Resource Efficiency and Pollution Prevention – Promoting cleaner 
production, waste reduction, and responsible use of energy and materials. 

Biodiversity and Ecosystems – Safeguarding natural habitats and 
minimizing project-related damage to biodiversity. 

Climate Change – Integrating climate risk assessment and promoting low-
carbon investments. 

Involuntary Resettlement – Minimizing displacement impacts and ensuring 
fair compensation mechanisms. 

Vulnerable Groups, Indigenous Peoples, and Gender – Promoting 
inclusion, gender equity, and respect for human rights. 

Labour Rights – Ensuring compliance with International Labour 
Organization (ILO) conventions on fair work, safety, and non-discrimination. 

Health, Safety, and Security – Managing risks to workers and communities 
affected by investment operations. 

Cultural Heritage – Protecting tangible and intangible heritage sites that 
may be affected by financed activities. 

Intermediated Finance – Extending ESG responsibility to financial 
intermediaries and sub-loan portfolios. 

These standards collectively provide a voluntary framework that can serve 
as a starting point for banks to develop internal ESG policies and due diligence 
procedures, drawing from EU practices while remaining adaptable to 
Uzbekistan’s regulatory realities. 
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UNIT VI. EU Sustainable Finance Taxonomy 

 
Overview of the EU Sustainable Finance Taxonomy 
The EU Sustainable Finance Taxonomy is a classification system that 

establishes a common framework for determining which economic activities can 
be regarded as environmentally sustainable. Introduced under the EU Taxonomy 
Regulation (Regulation (EU) 2020/852)—which entered into force in July 2020—
it forms a key component of the European Green Deal and the EU Sustainable 
Finance Strategy. 

Clarifying the EU Taxonomy and the EU Sustainable Finance 
Taxonomy 

The term EU Taxonomy refers specifically to the technical classification 
system that identifies whether an economic activity qualifies as environmentally 
sustainable. It establishes technical screening criteria, thresholds, and reporting 
obligations that companies and investors must follow to demonstrate alignment 
with the EU’s climate and environmental objectives. 

In contrast, the broader concept of the EU Sustainable Finance 
Taxonomy situates this classification system within the wider EU Sustainable 
Finance Framework, which encompasses complementary instruments such as 
the Sustainable Finance Disclosure Regulation (SFDR), the Corporate 
Sustainability Reporting Directive (CSRD), and the EU Green Bond Standard 
(EUGBS). Collectively, these initiatives aim to redirect capital flows toward 
sustainable investments, enhance transparency, and manage financial risks 
arising from environmental and social factors. 

Core Objectives of the EU Taxonomy 
The EU Taxonomy serves three main purposes: 
1. Provide clarity and comparability – It allows investors, companies, 
and policymakers to assess whether activities are environmentally 
sustainable using harmonised, science-based criteria. 
2. Prevent greenwashing – Through clearly defined technical 
thresholds, it ensures that sustainability claims are credible, measurable, 
and verifiable. 
3. Support the transition to a low-carbon economy – It guides both 
public and private investment toward sectors and technologies contributing 
to the EU’s climate-neutrality objective by 2050. 
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Function and Market Role 
As a science-based tool, the EU Taxonomy helps companies and investors 

make informed sustainable investment decisions. It serves as a common 
measurement benchmark for green financial products, enhances market 
transparency, and enables end investors to distinguish genuinely sustainable 
investments from unsubstantiated claims. 

By quantifying turnover, capital expenditures, and operational expenditures 
linked to taxonomy-aligned activities, companies can evaluate their 
environmental performance, while investors can assess the sustainability of their 
portfolios. This shared framework promotes consistency and comparability 
across sustainability reporting. 

Moreover, the Taxonomy stimulates additional investments in green, 
enabling, and transitional activities necessary for Europe’s shift to a sustainable 
economy. It helps redirect financial flows toward sustainable sectors and 
addresses the investment gap in achieving the EU’s environmental targets. 

In practice, the EU Taxonomy has become the official benchmark for 
assessing the “greenness” of investment funds and financial products. Market 
participants must disclose the percentage of taxonomy alignment of their 
products, ensuring consistent reporting and enabling meaningful market 
comparison. 

Regulatory Nature 
Importantly, the Taxonomy is not a mandatory investment list. It does not 

impose investment obligations, environmental performance standards, or 
minimum alignment percentages for financial products. Instead, its primary legal 
requirement is transparency through reporting. 
Despite the absence of direct investment mandates, the Taxonomy contributes to 
closing the investment gap by providing a robust reference framework that 
encourages the flow of capital toward sustainable projects, thereby supporting 
portfolio decarbonisation and green innovation. 

Environmental Objectives and Alignment Conditions 
The Taxonomy Regulation defines six environmental objectives (Figure 

1): 
1. Climate change mitigation 
2. Climate change adaptation 
3. Sustainable use and protection of water and marine resources 
4. Transition to a circular economy 
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5. Pollution prevention and control 
6. Protection and restoration of biodiversity and ecosystems 

To be considered taxonomy-aligned, an economic activity must meet four 
key conditions: 

• Make a substantial contribution to at least one environmental 
objective. 
• Do no significant harm (DNSH) to any of the other objectives. 
• Comply with minimum social safeguards (such as labour rights and 
human rights standards). 
• Meet the technical screening criteria established by the European 
Commission. 
 

 
Source: https://ec.europa.eu/sustainable-finance-taxonomy/ 

 
These criteria quantify how activities contribute to the EU’s climate and 

environmental targets, ensuring a measurable and consistent approach to 
sustainability assessment. 

 
Operationalising Sustainability Criteria 
 
For each environmental objective, the EU has developed specific 

strategies with measurable targets. For instance, the EU Circular Economy 
Strategy aims to reduce waste generation, promote recycling and reuse, and 

https://ec.europa.eu/sustainable-finance-taxonomy/
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encourage the design of durable, repairable, and recyclable products. Key 
targets include achieving 65% municipal waste recycling by 2035, a ban on 
landfilling recyclable waste by 2030, and measures to increase the use of 
recycled materials across industries. 

The principles of “substantial contribution” (SC) and “do no significant 
harm” (DNSH) are operationalised through both quantitative and qualitative 
indicators. Quantitative thresholds are used where feasible (e.g., for greenhouse 
gas emissions), while qualitative criteria are applied for complex areas such as 
biodiversity, where measurable indicators are still evolving. 

 
Technical Screening Criteria and Expert Input 
The technical screening criteria—adopted through delegated acts by the 

European Commission—define how an activity can make a substantial 
contribution or avoid significant harm. These criteria ensure that: 

• Activities substantially reduce negative environmental impacts or 
generate positive effects, such as lower greenhouse gas emissions. 
• Progress toward one environmental goal does not undermine 
another. 
They are periodically updated to reflect technological progress and 

evolving scientific knowledge, ensuring that private investments continue to be 
directed toward ever cleaner and more innovative solutions. 

The criteria are informed by independent advisory groups such as the 
Technical Expert Group on Sustainable Finance (TEG) and the Platform on 
Sustainable Finance, which bring together experts from finance, academia, 
industry, and civil society. 

Integration within the Sustainable Finance Framework 
The EU Taxonomy operates as the central reference point within the 

broader EU Sustainable Finance architecture (See Figure 2). 
Under the Corporate Sustainability Reporting Directive (CSRD), large and listed 
companies must disclose how their activities align with the Taxonomy, including 
the proportion of revenues and capital expenditures linked to environmentally 
sustainable operations. 

Figure 2. Integration of the EU Taxonomy within the Sustainable 
Finance Framework 
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Source: European Commission, 2021. 
 

 
Financial market participants—such as asset managers, insurers, and 

pension funds—use this information to evaluate and report on the sustainability 
profile of their financial products under the Sustainable Finance Disclosure 
Regulation (SFDR). 

• Article 8 (“light green”) products promote environmental or social 
characteristics. 
• Article 9 (“dark green”) products pursue a sustainable investment 
objective, automatically encompassing taxonomy-aligned activities. 
Together, the CSRD, SFDR, and EU Taxonomy form an integrated 

framework that enhances transparency, comparability, and trust in Europe’s 
sustainable finance ecosystem. 
 

The role of EU Taxonomy in supporting European Green Deal 
 
The European Green Deal sets out the EU’s overarching strategy for 

transforming its economy toward environmental sustainability, resource 
efficiency, and climate neutrality by 2050. EU Sustainable Finance Taxonomy 
serves as the financial backbone of the European Green Deal. It transforms high-
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level climate and environmental commitments into actionable investment criteria, 
ensuring that financial markets actively contribute to Europe’s transition toward a 
sustainable, competitive, and inclusive economy by providing the classification 
system that underpins the financing of the Green Deal. 

 
Figure 3. Key pillars of the European Green Deal 

 
Source: European Commission (2020). 

1. Aligning Finance with Environmental Priorities 

The EU Taxonomy translates the Green Deal’s environmental goals—such 
as climate change mitigation, pollution prevention, biodiversity protection, and the 
transition to a circular economy—into clear, measurable criteria for sustainable 
economic activities. By defining what qualifies as environmentally sustainable, it 
ensures that investment capital is directed toward projects that genuinely support 
the EU’s climate and environmental ambitions. In doing so, the Taxonomy 
creates a credible investment environment, discourages greenwashing, and 
helps investors identify activities that make a substantial contribution to the 
Green Deal objectives. 



 

91 
 

2. Mobilising Capital for the Green Transition 

To achieve climate neutrality, the EU estimates an annual investment gap 
exceeding €350 billion (European Commission, 2021). The Taxonomy addresses 
this by establishing a common language for sustainability across financial 
markets, guiding both private investors and public institutions. Financial products 
such as green bonds, sustainability-linked loans, and taxonomy-aligned funds 
can be structured around the same principles, enabling the EU to channel capital 
efficiently toward renewable energy, energy-efficient buildings, sustainable 
transport, and circular-economy initiatives—all priority areas highlighted in the 
Green Deal diagram. 

3. Integrating Taxonomy Across the Sustainable Finance Architecture 

The EU Sustainable Finance Taxonomy functions as the core reference 
point within the EU’s broader sustainable finance framework. Data reported by 
companies under the Corporate Sustainability Reporting Directive (CSRD)—such 
as the share of their revenue or expenditure aligned with taxonomy criteria—
feeds directly into the Sustainable Finance Disclosure Regulation (SFDR), where 
financial market participants must disclose the sustainability profile of their 
products. This integrated framework enhances transparency and comparability 
across the investment chain, ensuring that financial flows systematically support 
the Green Deal’s implementation. 

4. Enabling a Just and Inclusive Transition 

The Green Deal emphasises that no one should be left behind in the 
transition to a climate-neutral economy. The Taxonomy contributes to this “Just 
Transition” by promoting investments that respect minimum social safeguards, 
including labour rights, community protection, and stakeholder engagement. 
These provisions ensure that sustainable investments also uphold social equity, 
reinforcing the Green Deal’s dual commitment to environmental and social 
sustainability. 
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5. Driving Innovation and Global Leadership 

By linking science-based environmental thresholds to investment 
decisions, the EU Taxonomy stimulates innovation in clean technologies, 
resource-efficient production, and sustainable mobility. It also strengthens the 
EU’s position as a global leader in sustainable finance, encouraging other 
regions to develop similar frameworks. This international diffusion of sustainable 
finance standards magnifies the Green Deal’s global impact, contributing to 
worldwide progress toward the Paris Agreement targets. 

 
EU Taxonomy Compass  & how it categorizes economic activities based on 

sustainability criteria 
 

To make the EU Sustainable Finance Taxonomy accessible and practically 
usable, the European Commission developed the EU Taxonomy Compass — an 
online digital tool that presents the technical screening criteria in a structured, 
user-friendly way (see at EU Taxonomy Compass).  

 
Source: European Commission (2021). 

It allows investors, companies, and policymakers to easily explore which 
economic activities are considered environmentally sustainable and how they 
contribute to the EU’s six environmental objectives. 

1. Purpose and Function of the EU Taxonomy Compass 

https://ec.europa.eu/sustainable-finance-taxonomy/taxonomy-compass/the-compass
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The EU Taxonomy Compass serves as the official interface for navigating 
the Taxonomy Regulation (EU 2020/852) and its delegated acts. It translates 
complex legal and technical documents into an interactive database, providing 
detailed information on: 

• Eligible economic activities; 
• The environmental objectives they can contribute to; 
• The technical screening criteria defining substantial contribution and “do no 

significant harm” (DNSH); 
• Compliance requirements with minimum social safeguards. 

Through this tool, stakeholders can identify which activities are taxonomy-
eligible and verify whether they are taxonomy-aligned—that is, whether they 
meet all the sustainability criteria required for alignment. 

The Compass enhances transparency and consistency across markets by 
allowing users to search and compare sustainable activities across sectors, 
helping financial institutions, regulators, and companies align their reporting and 
investment decisions with EU sustainability goals. 

Please watch this video https://www.youtube.com/watch?v=899N5EoMzS0 
to understand how to use the taxonomy tool. 

Categorization of Economic Activities under the EU Taxonomy 
The EU Taxonomy classifies economic activities based on their 

environmental performance and their contribution to one or more of the six 
environmental objectives which we have considered above: 

1. Climate Change Mitigation 
Activities that reduce or prevent greenhouse gas emissions, such as 
renewable energy production, low-carbon transport, and energy-efficient 
buildings. 
2. Climate Change Adaptation 
Activities that increase resilience to climate impacts, including flood 
defence systems, climate-resilient infrastructure, and adaptive agricultural 
practices. 
3. Sustainable Use and Protection of Water and Marine Resources 
Activities that reduce water pollution or improve water efficiency, such as 
wastewater treatment or desalination projects. 
4. Transition to a Circular Economy 
Activities promoting waste prevention, recycling, reuse, and efficient 
resource use across product lifecycles. 

https://www.youtube.com/watch?v=899N5EoMzS0
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5. Pollution Prevention and Control 
Activities that minimise pollutants in air, water, or soil, including clean 
manufacturing processes or waste management. 
6. Protection and Restoration of Biodiversity and Ecosystems 
Activities contributing to conservation, reforestation, ecosystem restoration, 
or nature-based solutions. 
Each activity must demonstrate that it: 
• Makes a substantial contribution to at least one of the objectives; 
• Does not significantly harm (DNSH) any of the other objectives; 
• Complies with minimum social safeguards; 
• Meets the technical screening criteria specified by the Commission. 

 

To illustrate how the EU Taxonomy Compass applies sustainability criteria 
across sectors, Table 1 provides examples of economic activities that are 
considered taxonomy-aligned. These examples show how the Taxonomy links 
technical screening criteria to measurable environmental outcomes. Each activity 
contributes substantially to at least one of the EU’s six environmental objectives 
while ensuring that it does no significant harm (DNSH) to the others and 
complies with minimum social and governance safeguards. 

Table 1. Examples of Taxonomy-Aligned Economic Activities and Their 
Sustainability Criteria 

Sector Example of 
Economic Activity 

Primary 
Environmental 

Objective 

Key Sustainability 
Criteria (Technical 

Screening) 

Energy 
Renewable electricity 
generation (solar PV, 
wind, hydro) 

Climate change 
mitigation 

Must meet GHG 
emission thresholds 
(<100 gCO₂e/kWh); 
avoid harm to water 
and biodiversity. 

Transport 
Manufacture of zero- 
and low-emission 
vehicles; public 

Climate change 
mitigation 

Life-cycle emissions 
below 50 gCO₂e/km; 
infrastructure 
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Sector Example of 
Economic Activity 

Primary 
Environmental 

Objective 

Key Sustainability 
Criteria (Technical 

Screening) 

transport systems supports shift to 
sustainable mobility. 

Buildings & 
Construction 

Construction and 
renovation of energy-
efficient buildings 

Climate change 
mitigation 

Energy performance 
≥10% better than 
national Nearly Zero-
Energy Building 
(NZEB) standard. 

Manufacturing 

Production of low-
carbon technologies 
(e.g., wind turbines, 
electric batteries) 

Climate change 
mitigation and 
circular economy 

Resource-efficient 
production; meets 
waste reduction and 
circular economy 
standards. 

Water & Waste 
Management 

Wastewater 
treatment and water 
recycling systems 

Sustainable use 
and protection of 
water and marine 
resources 

Improves water-use 
efficiency; prevents 
pollution and 
ecosystem harm. 

Agriculture & 
Food Systems 

Sustainable crop 
cultivation and 
organic farming 

Pollution 
prevention; 
biodiversity 
protection 

Reduces pesticide 
use; maintains soil 
health and 
ecosystem integrity. 

Circular 
Economy 

Recycling and reuse 
of materials; 
remanufacturing 

Transition to a 
circular economy 

Extends product life 
cycles; reduces raw 
material input and 
waste generation. 

ICT & 
Innovation 

Development of 
digital tools for 
resource monitoring 
and emission 
tracking 

Cross-cutting 
(supports all 
objectives) 

Promotes 
transparency and 
environmental 
performance 
measurement. 
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Source: European Commission, EU Taxonomy Compass (2021). 

 
Below is an example of categorization. For instance, within the energy 

sector, the Compass identifies: 

• Solar photovoltaic electricity generation as a substantial contributor 
to climate change mitigation; 
• Hydropower generation as sustainable only when it meets 
thresholds for carbon intensity and biodiversity protection; 
• Natural gas-based electricity generation may be eligible under 
transitional provisions if it enables the shift from coal and stays within strict 
emissions limits. 

In the building sector, construction or renovation is considered sustainable 
if the design meets high energy performance standards consistent with the EU 
Energy Performance of Buildings Directive (EPBD). 

Using online tool, we can find such activities for different sectors of 
economy. The sectoral classification presented through the EU Taxonomy 
Compass plays a vital role in translating the European Green Deal’s strategic 
priorities into practical investment pathways. By defining what constitutes a 
sustainable economic activity across all major sectors, the Taxonomy ensures 
that financial flows are channelled toward projects with measurable 
environmental benefits. This alignment between financial markets and policy 
objectives enhances the EU’s capacity to achieve climate neutrality by 2050, 
foster technological innovation, and promote a just and inclusive transition. 

In this way, the EU Taxonomy functions not merely as a disclosure 
framework, but as a strategic policy instrument—one that operationalises the 
European Green Deal’s vision of a climate-resilient, resource-efficient, and 
globally competitive European economy. 
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