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Abstract 
Digital Finance must become the center of academic research in 
finance if the European financial industry is to remain competitive in 
the future. We argue that the new interdisciplinary field of Digital 
Finance should be prioritized based on the strategic priorities of the 
European Union, the needs of the finance industry, and the academic 
research gaps. Digital Finance as an interdisciplinary field will 
contribute to the strategic priorities of the European Union, such as 
financing for growth and jobs, financial stability and supervision, 
financial education, financing for small and medium-sized enterprises, 
and combating exclusion and inequality in access to credit.
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Introduction and timeliness of Digital Finance for 
Europe
Digital Finance must become the center of academic research 
in finance if the European financial industry is to remain  
competitive in the future. We argue that the new interdisciplinary  
field of Digital Finance should be prioritized based on the  
strategic priorities of the European Union, the needs of the finance 
industry, and the academic research gaps. Digital Finance 
as an interdisciplinary field will contribute to the strategic  
priorities of the European Union, such as financing for  
growth and jobs, financial stability and supervision, financial 
education, financing for small and medium-sized enterprises,  
and combating exclusion and inequality in access to credit.

In addition, we propose two tasks for the interdisciplinary 
field of Digital Finance: (1) Analyze which markets should be  
affected by the application of Digital Finance and what risks 
are associated with its failure to reach certain segments of 
the market, particularly in terms of financial inclusion, youth  
finance, and sustainable development. (2) Identify and inves-
tigate the potential for positive externalities between Digital 
Finance and other research fields, including Machine Learning 
and Artificial Intelligence, Sociology of finance, Globalization, 
Monetary policy, Macroeconomics; Social network analysis; 
Quantitative Economics, Banking and Finance; Policy; Law and  
Economics.

The European Union should aim for a unified approach to 
Digital Finance, such as the establishment of a European 
Digital Finance Research Lab that fosters interdisciplinary  
collaboration among researchers from various fields.

A competitive European financial sector is vital for the  
modernisation of the European economy across sectors and to 
turn Europe into a global digital player. The term Digital Finance 
refers to the rapid development of new technology, goods,  
and business models that have taken place in recent years.

We have identified the five most pertinent areas within this 
domain:

•	 Towards a European financial data space.

•	 Artificial intelligence for financial markets.

•	 �Towards explainable and fair decisions generated by 
Artificial Intelligence (AI).

•	 �Driving digital innovations with Blockchain applica-
tions.

•	 Sustainability of Digital Finance.

What they have in common:

•	� They are all key strategic priorities of the European  
Commission over the next five years1.

•	� They contribute to the UN Sustainable Development 
Goals2.

•	� Europe must invest significantly in them over the next 
five years if it is to remain globally competitive.

•	� They are characterised by a significant shortage of  
skilled labour.

•	� Initial progress has been made in academia, but there  
are still numerous unanswered research questions.

•	� They have the potential to revolutionise the Finance 
industry with new technologies, business models, 
and products, while strengthening the resilience of  
Europe.

•	� They are the foundation for a new generation of PhD  
candidates and training in Digital Finance.

Considering these developments across industries and within 
the financial sector, it is absolutely essential to work on  
those research topics now because:

•	� Digital Finance has already changed the way the Finance 
industry works.

•	� To deal with the realities of academia and indus-
try, researchers in Finance will be required to acquire  
the skill set of Digital Finance.

•	� There is a substantial research gap in academia that 
needs to be resolved now by academics and a new 
generation of Digital Finance PhDs to keep Europe's  
Finance industry competitive.

Today, Digital Finance does not exist as a standalone research 
discipline, despite many research gaps, the EU’s key strategic  
priorities and the urgent needs from industry.

To overcome this and significantly advance the methodologies 
and business models for Digital Finance, five main objectives  
are targeted:

•	� Towards a European financial data space. Ensure 
sufficient data quality to contribute to the EU’s  
efforts of building a single digital market for data.

•	� Artificial intelligence for financial markets. Address 
deployment issues of complex artificial intelligence  
models for real-world financial problems.

•	� Towards explainable and fair AI-generated deci-
sions. Validate the utility of state-of-the-art explain-
able artificial intelligence (XAI) algorithms to financial  
applications and extend existing frameworks.

•	� Driving digital innovations with Blockchain appli-
cations. Design risk management tools concern-
ing the applications of the Blockchain technology in  
Finance.

1 A European Approach to artificial intelligence (https://digital-strategy.
ec.europa.eu/en/policies/european-approach-artificial-intelligence), the EU 
Digital Finance Package (https://finance.ec.europa.eu/publications/digital-
finance-package_en) 2 https://sdgs.un.org/goals
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•	� Sustainability of Digital Finance. Simulate finan-
cial markets and evaluate products with a sustainability  
component.

In the rapidly evolving field of Digital Finance, multiple disci-
plines are required that go substantially beyond the traditional 
Finance research in a wide range of inter-sectoral applications: 
data quality, AI and Machine Learning (ML), Explainability  
of AI (XAI), Blockchain applications and sustainable finance; 
all of which are required for a wide range of industrial (finan-
cial products, risk management, customer-centric products, 
enhanced processes, and improved services) and scientific (new 
AI techniques, new business models, and enhanced modelling) 
applications, necessitating new scientific insight, new training  
courses, and future specialists in the field.

Academia and Industry need to work together. The Euro-
pean Finance industry needs to compete on a global scale. To 
overcome key hurdles which financial service companies will 
face in the near future, they will have to find answers to the  
below (WEF 20203):

•	� Data quality issues related with the increasing dimen-
sionality of financial data.

•	� Deployment issues of complex models in real-world 
applications.

•	� Deficits in trust and user adoption of AI-supported  
financial products.

•	 Potential data or algorithmic bias inherent in AI models.

•	� Labour shortage: AI leaders overwhelmingly argue 
that access to talent represents a key obstacle to the 
digitization efforts in finance, as more sophisticated  
solutions demand different employee capabilities.

To achieve scientific, societal and economic/ technological  
impact, all of those hurdles have to be solved.

The strategic priorities of the European Union, industrial needs 
and academic research gaps lead to the scope of a required  
research programme for Digital Finance:

•	� One has to focus on proposing novel methodolo-
gies and applications to address the key data quality 
issues associated with high-dimensional, high-variety,  
and high-velocity datasets. In addition, deployment 
issues with cutting-edge machine learning, deep learn-
ing, and reinforcement learning methods must be 
addressed in order for methodological advances to  
be useful in real-world applications.

•	� The most significant obstacles to industry adoption of 
technological innovation have to be addressed.

•	� The principles of a trustworthy and secure AI for 
financial applications have to be established and the 
methodologies have to be defined that can satisfy the 
explainability requirements of various stakeholders 
within the financial sector. The outputs will be central  
to the applicable regulation of this technology.

•	� The efficacy and impact of Blockchain adoption 
in financial markets need to be examined and risk  
management tools need to be proposed to address some 
of the main concerns around this technology (e.g., 
financial stability and fraud detection). Additionally, a 
Blockchain industry standard needs to be implemented,  
and various perspectives have to be explored.

•	� We need to focus on sustainable financial products, 
on simulating markets and designing recommender 
systems to analyse the effects of adopting principles  
of sustainable finance philosophy.

All research topics must be handled collectively for an  
integrated view of Digital Finance.

The research agenda for Digital Finance can be grouped into  
five inter-connected topics.

Data is in the centre of the digital transformation (A European 
strategy for data, European Commission 20204), though uti-
lising it is accompanied by many challenges. By ensur-
ing that all dimensions (accuracy, consistency, completeness,  
currency, volatility and timeliness) of data quality are satis-
fied, that we have sufficiently large, high-quality data available 
and that we can detect dependencies in high dimensions, high 
frequency and high veracity financial data, we are in a posi-
tion to move towards a European financial data space and make  
use of substantially more data sources than today.

AI models need to be deployed. AI has improved decision  
making in numerous areas, including risk management,  
compliance (anti-money laundering, fraud prevention, KYC), 
trading strategies and personalised banking and advice (A 
European approach to AI, European Commission 20215), and yet,  
adoption of AI-based tools in practice has still been rather slow.

With the required research agenda, we will describe the  
primary challenges and opportunities for industry’s adoption of 
technological development, encourage a larger deployment of  
state-of-the-art ML models in real-world financial applica-
tions and simulate the market environment in Reinforcement  
Learning (RL) applications for market applications, thereby  
removing the primary barrier to the application of this technology 
in finance.

3 WEF 2020, https://www3.weforum.org/docs/WEF_AI_in_Financial_Ser-
vices_Survey.pdf

4 https://digital-strategy.ec.europa.eu/en/policies/strategy-data
5 https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-
intelligence
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Deployed AI models need to be explainable, trustworthy and 
unbiased. AI-driven innovation can bring enormous benefits but 
such complex solutions are often referred to as “black boxes” 
because typically it is difficult to trace the steps the algo-
rithms took to arrive at its conclusions (The European Approach  
to Excellence and Trust, European Commission 20206).

We will describe how well XAI tools meet the explainabil-
ity requirements of various financial value chain stakeholders, 
develop non-perturbation-based XAI methods that preserve  
the natural time ordering and dependence structures of the data 
and create methodologies to ensure that algorithmic systems  
do not produce socially biased outcomes that exacerbate  
inequalities. The Blockchain technology is needed for digital  
innovations. Blockchain is another driver of the technological 
change of the financial ecosystem (The European Commission’s  
Blockchain strategy, 20217), though there are no  
systematic studies that assess whether the benefits outweigh the  
costs. We need to analyse the efficiency of financial service  
providers that adopt the Blockchain technology, contribute 
to more robust and efficient financial markets by understand-
ing how to tokenize financial assets, reduce the risk of fraud and 
highly volatile crypto assets and establish a global, industrial  
standard for the architecture of Blockchain-based financial  
systems.

Digital Finance needs to become more sustainable. Climate 
change and environmental degradation are becoming an existen-
tial threat to Europe and the world at large (European Green Deal,  
20198), though inevitably, transitioning to a sustainable future 
with inclusive, green economies and resilient ecosystems  
is associated with many challenges.

We will make financial strategies for sustainable investing 
more objective, optimised, integrated, and operational, meas-
ure the social and environmental effects of sustainable finance, 
define the primary characteristics of sustainable financial assets 
and instruments and overcome the most significant obstacles to  
implementing sustainable finance strategies.

Such a research framework is tightly integrated into the 
European Digital Finance Package (EC 20209), and will contrib-
ute to one of the four EU’s key strategic orientations10, namely 
the promotion of an open strategic autonomy through the devel-
opment of key digital, enabling and emerging technologies,  
sectors and value chains that further accelerate the digital and  
green transition of Europe.

State-of-the-art research in digital finance and 
beyond
Both academia and industry are increasingly faced with data 
characterised with a staggeringly high number of dimen-
sions, high variability and high veracity. Utilising such data is  
accompanied by many challenges.

We need to apply an unprecedented collection of innovative 
data quality methodologies and data augmentation techniques 
to a wide variety of industry-relevant datasets. Overcoming the  
obstacles of data quality and availability (through novel or 
extended NLP methods11, deep generation of data12, and  
anomaly- and dependence detection models baked on network  
concepts) will contribute to the literature and further  
provide a valuable tool for the European Finance industry to 
enhance product offerings, reduce financial market risks, and  
work toward a European financial data space.

The deployment of complex AI models to pertinent financial 
problems is needed. For financial applications such as risk man-
agement, trading strategies, and client-centric financial products,  
AI models trained and tested in closed, academic settings have 
shown great promise. Yet, real-world applications (in open 
environments) are more challenging. Using industry-ready  
use cases, the viability of novel dynamic rating models13, auto-
mated trading platforms14, and market environments for RL 
agents15 in real-industry settings needs to be demonstrated for the  
first time.

A first-of-its-kind qualitative analysis of the primary obsta-
cles to deploying innovative technologies in industry is needed 
and new solutions for resolving these obstacles need to be  
proposed which in turn is a crucial step towards a widespread  
adoption of complex models in the financial sector.

The crucial question of how to build trust in human-centric 
AI models needs to be addressed as opposed to the currently 
widespread AI black boxes16, which do not meet the modern  
European requirements of explainability, trust and unbiasedness. 

6 https://ec.europa.eu/info/sites/default/files/commission-white-paper-artifi-
cial-intelligence-feb2020_en.pdf
7 https://digital-strategy.ec.europa.eu/en/policies/blockchain-strategy
8 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-
deal_en
9 https://finance.ec.europa.eu/publications/digital-finance-package_en-
10 https://www.eeas.europa.eu/sites/default/files/horizon_europe_strategic_
plan_2021-2024.pdf

11 Li et al. (2022). Incorporating Transformers and Attention Networks for 
Stock Movement Prediction, Complexity. https://doi.org/10.1155/2022/ 
7739087 
12 Wiese, M. et al. (2020). Quant GANs: Deep generation of financial time 
series. Quantitative finance. 20. https://doi.org/10.1080/14697688.2020.173
0426
13 Vana et al. (2021). Dynamic modelling of corporate credit ratings and 
defaults. Statistical Modelling. https://doi.org/10.1177/1471082X211057610
14 Cohen, G. (2022). Algorithmic Trading and Financial Forecasting Using 
Advanced AI Methodologies. https://doi.org/10.3390/math10183302
15 Karpe et al. (2020). Multi-agent reinforcement learning in a realistic limit 
order book market simulation. ICAIF ‘20: Proceedings of the First ACM 
International Conference on AI in Finance. 30. https://doi.org/10.1145/3383
455.3422570
16 Rudin, C. et al. (2019). Why are we using black box models in AI 
when we don’t need to? Harvard Data Science. https://doi.org/10.1162/
99608f92.5a8a3a3d
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The precise methodologies for explainable AI will depend 
heavily on the specific prototype models by industry that are  
in scope.

The applicability of state-of-the-art XAI algorithms to finan-
cial applications needs to be validated and XAI frameworks 
need to be extended, ensuring that complex models applied to  
financial use cases satisfy the explainability requirements of dif-
ferent stakeholders within the finance value chain and do not 
reinforce social biases. A qualitative evaluation of the com-
prehensive frameworks’ insights into explainability needs 
to be made in comparison to the baseline models. Through  
industry-ready use cases, the viability of the proposed frame-
work for audience-dependent explanations17, the novel time-
series XAI methods, and the fair algorithmic designs18 should be  
explained.

Based on the correct use and management of data, as well as 
the expansion of various trustworthy and explicable AI tools, 
Blockchain technologies can then be used to advance the fron-
tiers of financial digital innovation. New Blockchain-based  
tools are essential inputs for a new IT-infrastructure that can 
be implemented in a variety of IT domains. These infrastruc-
tures should account for the integration of multiple data sources, 
define a standard dictionary, eliminate ambiguity, and per-
mit other teams to access all customer data from a centralized  
repository to ensure interoperability. The quality of the  
proposed Blockchain tools19 must be ensured by defining and 
monitoring efficiency measures. Additionally, a qualitative evalu-
ation should be conducted by comparing various frameworks.  
Concurrently, research related to this topic should focus on pro-
posing novel risk management solutions to some of the pri-
mary concerns surrounding Blockchain applications in finance, 
such as fraud detection and financial stability. Various strate-
gies can be employed for this purpose, such as utilizing network  
theory concepts and a set of exploratory tools to improve statis-
tical models to develop industry-ready use cases for fraud detec-
tion in financial networks20 and to propose a comprehensive  
and dynamic risk index for cryptocurrencies21.

Finally, sustainable finance topics should be scrutinized from 
various angles. For example, studies should simulate and  
evaluate markets to replicate the relationship between banks,  
financial institutions, and their retail and business clients in a 

sustainable environment that takes into account various fac-
tors (e.g., Green AI22 and green credit score23). Numerous 
indicators and metrics, including loan interest rate, customer  
attrition, CO2 emissions, customers’ access to credit, and 
firms’ profits, must be compared in order to compare, ana-
lyze, and evaluate these market simulations24. The analysis of 
long-term financial growth will inform the development and  
modification of industry policies and strategies. This will 
ensure that sustainability is an integral component of the Dig-
ital Finance industry, thereby contributing to the European  
Green Deal.

Overall methodology for Digital Finance
The central research question for Digital Finance is how inno-
vative technologies, like Big Data, AI and Blockchain, can 
be used to support Digital Finance in view of the emerging  
complexities: (i) high-dimensional, high-variety, high-velocity  
dataset; (ii) limited samples of high-quality data to train vari-
ous ML models, (iii) no comprehensive pipeline for build-
ing and deploying complex ML models in real settings, (iv) no 
explainability techniques that are specifically tailored to finan-
cial datasets and satisfy the explainability needs of various 
financial stakeholders, (v) no industry standard for Blockchain  
applications and (vi) no common ESG scoring framework.

All of these complexities are methodological in nature and 
in order to tackle them, a pragmatic, data-focused, inductive 
research using a combination of research strategies (case studies,  
experiments and actions) and methods enriched with con-
tinuous cooperation with a feedback loop from industry and 
regulators needs to be carried out. We elaborate on the cen-
tral layer of the research methodology, which combines 
academia, industry, dissemination, and training by structuring it  
into data and methodology as well as the five topical themes.

1.   Data. All research objectives heavily depend on the access 
to financial data (both structured and unstructured) for the dif-
ferent functions of finance: trading (including new assets 
like cryptos), personal lending, SME lending (small and  
medium-sized enterprises) and sustainable investing. Indus-
try and academia possess a plethora of datasets that have not 
yet been fully exploited for academic research and business use. 
Additionally, researchers will need to carry out primary data col-
lection as well i.e. collect and generate new relevant datasets  
(e.g. through web scraping, surveys and questionnaires).

2.   Two-phased methodological approach. Digital Finance 
needs to emphasise a mixed-method approach, resulting in com-
prehensive research findings that incorporate qualitative and  

17 Hadji Misheva, B. et al. (2021). Audience-Dependent Explanations 
for AI-Based RM Tools: A Survey. Frontiers. https://doi.org/10.3389/
frai.2021.794996
18 Hajian, S. et al. 2016. Algorithmic Bias: From Discrimination Discovery 
to Fairness-aware Data Mining. 22nd ACM SIGKDD 2016. Association for 
Computing Machinery, New York, NY, USA, 2125–2126. https://doi.org/ 
10.1145/2939672.2945386
19 Bruno Biais et al, The Review of Financial Studies, Volume 32, Issue 5, 
May 2019, Pages 1662–1715, https://doi.org/10.1093/rfs/hhy095
20 Ashfaq, T. et al. (2022). A Machine Learning and Blockchain Based Efficient 
Fraud Detection Mechanism. MDPI. 22. https://doi.org/10.3390/s22197162
21 Trimborn, S. and Haerdle, W. (2018). CRIX an Index for Crypto-
currencies. Journal of Empirical Finance. 49. https://doi.org/10.1016/
j.jempfin.2018.08.004

22 Schwartz et al. (2020). Green AI. Communications of the ACM, 63. https://
doi.org/10.48550/arXiv.1907.10597
23 Akomea et al. (2022). A review of studies on green finance of banks, 
research gaps and future directions. J of Sustainable Finance & Investment, 
12. https://doi.org/10.1080/20430795.2020.1870202
24 Abdou, M., et al. (2012). Designing and building an agent-based model. 
In Agent-based models of geographical systems (pp. 141–165). Springer,  
Dordrecht.

Page 6 of 13

Open Research Europe 2023, 3:38 Last updated: 20 MAR 2023

https://climate.ec.europa.eu/eu-action/european-green-deal_en
https://climate.ec.europa.eu/eu-action/european-green-deal_en
https://doi.org/10.3389/frai.2021.794996
https://doi.org/10.3389/frai.2021.794996
https://doi.org/10.1145/2939672.2945386
https://doi.org/10.1145/2939672.2945386
https://doi.org/10.1093/rfs/hhy095
https://doi.org/10.3390/s22197162
https://doi.org/10.1016/j.jempfin.2018.08.004
https://doi.org/10.1016/j.jempfin.2018.08.004
https://doi.org/10.48550/arXiv.1907.10597
https://doi.org/10.48550/arXiv.1907.10597
https://doi.org/10.1080/20430795.2020.1870202


quantitative data signals. Typically, each research project con-
sists of two stages. In the initial phase, existing methods need 
to be applied to new datasets and transform them into proto-
types and use cases so that new financial products can be devel-
oped. Once those MVPs are available, additional research is 
needed to achieve new breakthroughs and methods in a second  
phase.

Towards a European financial data space. In order to 
address the growing complexity of financial data, research-
ers need to use natural language processing (NLP), transformers  
and attention networks to incorporate text and identify tempo-
ral dependencies in various financial use cases. On the topic 
of data augmentation, researchers need to look at convolu-
tional networks with attention and transformers for simulating  
various financial time series.

AI for financial markets. In order to address some of the 
key deployment issues of AI models in real financial use 
cases, researchers need to work on: simulating the real market  
environment in deep reinforcement learning applications; pro-
duce dynamic scoring systems based on complex ML mod-
els (XGBoost, random forest, SVM, neural nets etc.) that are 
able to deal with sparse credit history of loan applicants; and 
apply (unrestricted-) mixed data sampling ((u-) midas) methods  
so to align different frequency financial data.

Towards explainable and fair AI-generated decisions. In 
order to validate the utility of classical XAI methods for finance, 
researchers need to map the state-of-art post-hoc global and  
local explainability techniques (LIME, SHAP, LRP) to the 
explainability needs of finance stakeholders. IRPs will also 
focus on developing new XAI methods for time series that mark  
preference for the sensitivities or partial derivatives for each 
explanatory variable included in the ML’s specification, thus 
excluding the need for perturbation. Finally, to tackle the chal-
lenges surrounding algorithmic bias, disparate learning processes  
(DLPs) and the variational fair Autoencoder, will be applied.

Driving digital innovation with Blockchain applications.  
Researchers need to propose a novel methodology for an  
industry-level Blockchain standard which includes comparison  
criteria, documentation criteria and content criteria. Furthermore,  
in order to tackle the emerging risks from Blockchain  
applications in finance (volatility of crypto assets and 
fraud), researchers will need to develop a dynamic crypto 
risk index based on a model selection criteria, and propose  
network-community detection models so to explore the  
transactional crypto network and uncover ambiguous links.

Sustainability of digital finance. Within a Digital Finance 
research agenda, researchers need to explore, train and com-
pare content-based, collaborative and hybrid filtering approaches  
in the attempt to find the most suited recommender sys-
tem to support financial institutions and customers on invest-
ing in sustainable technologies. Yet another methodological  
challenge that needs to be tackled is that of building unifying 
and comprehensive green credit scores for retail and business  
clients.

For a successful research program on Digital Finance, continu-
ous cooperation and feedback loops are needed. Continuous  
collaboration and feedback loops with industry and other rel-
evant non-academic partners are a defining characteristic of 
the required research model. Each research project needs to  
be established jointly by academic and industry representa-
tives. The progress with respect to the established research 
objectives needs to be continuously monitored and validated 
by industry, and in accordance with the existing and upcoming  
technological regulations. The continuous feedback loop 
with industry ensures that developed solutions are applicable  
in the real world.

Research challenges. There are both data availability and 
methodological challenges. Data has already been used by 
academia and industry, but might not be sufficient. Then, data  
anonymization techniques need to be employed that enable 
data sharing or resort to synthetic data generation techniques 
(GANs). On the methodology-related challenges, in cases in 
which the planned techniques do not lead to the envisioned out-
comes, the scope of models to be trained and tested needs  
to be expanded.

An interdisciplinary approach to Digital Finance
Digital Finance necessitates the integration of methods, infor-
mation, data, techniques, tools, perspectives, concepts, and 
theories from the seven essential disciplines. Those are Eco-
nomics, Finance, Management, Economic Development, Com-
puter Science and Informatics, Applied Mathematics, and  
Political Science.

Interdisciplinarity of Research Methods:

•	� Each research topic is developed at the intersection 
of multiple disciplines and requires input and feed-
back from academic experts conducting research in  
various fields.

•	� All research topics in Digital Finance have an applied 
focus, each addressing a specific obstacle com-
panies face when deploying innovative financial  
technologies.

•	� Regulatory and supervisory bodies play a crucial role 
in defining the business models of financial service 
providers. To account for the regulatory/supervisory 
discipline as well, researchers need to validate their 
research through discussions with industry and  
regulators.

Artificial Intelligence in Digital Finance
Digital Finance requires developing and employing a wide 
range of AI systems for use in Digital Finance, while adher-
ing to the European Commission’s AI25 guidelines on a con-
sistent basis. By design, technical robustness will be ensured.  
These systems have to be developed to become:

25 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX: 
52018DC0237&from=EN
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1.   Technically robust, accurate, reproducible, and able to 
handle and report on potential failures, inaccuracies, and 
errors in proportion to the risk posed by the AI-based system  
or technique. To ensure reproducibility and technical robust-
ness, researchers need to develop AI models and rigorously test, 
validate, and apply them in various scenarios and conditions.  
They also need to address error recommendations or sug-
gest alternative parameters for anticipated system failures. AI  
systems’ technical robustness needs to be monitored.

2.   Socially robust; they duly consider the context and envi-
ronment in which they operate. Digital models detect system-
atic data biases and error-affected client groups. To ensure  
fairness, artificial intelligence will have to be monitored and 
optimised, and so that stakeholders can challenge the mod-
el’s decisions. AI tools need to promote green AI. AI algorithms 
need to be trained in subsets of variables that predict a depend-
ent variable to reduce training time and energy consumption  
(i.e., carbon footprint). AI tools have to be developed that 
are Human-Centric AI, having the Finance industry and end  
users in mind.

3.   Reliable and function as intended, minimising unintentional 
and unexpected harm, preventing unacceptable harm, and safe-
guarding humans’ physical and mental integrity. The AI tools 
that are developed will need to undergo rigorous customer-  
and industry testing to minimise adverse effects.

4. Able to provide a suitable explanation of its decision-making 
process whenever an AI-based system can have a significant 
impact on people’s lives. This has to be accomplished by ena-
bling systems that are explicable, trustworthy, and ethical.  
Legal accountability, transparency, and fairness need to be 
considered from the start of a project. Each research project 
needs to begin with ethical considerations. Each AI pipe-
line implementation needs to be exhaustively described upon  
completion.

Impact
A new paradigm for Digital Finance will have profound effects 
on science, society, and technology. Digital Finance research 
will contribute significantly to all nine of the primary scien-
tific, economic/technological and societal Key-Impact Pathways  
(KIPs) as defined by the European Union.

Impact on policy and civil society
The entire Digital Finance agenda is driven by the EU’s Dig-
ital Finance strategy. All outcomes will contribute immediately 
to this. The findings must be disseminated via policy papers, 
participation in policy hearings, and direct workshops with  
policymakers.

The core of the Digital Finance agenda is the protection and 
reduction of risk for end users. In addition to educating citi-
zens about finance, it is necessary to reduce the risks of finan-
cial markets. New Digital Finance products are typically 30% 
less expensive than conventional products, which could have a  
consumer impact of millions of euros.

Expected scientific impact
Digital Finance will generate significant scientific impact by: 
(i) producing research that contributes to Europe’s long-term  
competitiveness, (ii) driving the digitalization of the finan-
cial industry and facilitating collaboration between universi-
ties, research centres, and industry, (iii) strengthening Europe’s  
human capital in research and innovation by training doc-
toral candidates in multiple disciplines, using a novel interdis-
ciplinary approach to Digital Finance, and by creating new, 
high-quality training modules on the intersection of digital  
technologies and finance (iv) embracing open science prac-
tices, innovation, entrepreneurship, gender equality, and trans-
parency practices thus enabling the diffusion of the new  
knowledge generated.

Expected societal impact
Research in Digital Finance will address EU policy priori-
ties and global challenges. Digital Finance research will address 
the primary concerns of the EU Digital Finance policy by utilis-
ing data and AI to develop sustainable digital assets, products,  
and services with a positive social impact.

Digital Finance needs to be concerned with the delivery of 
benefits and impact through R&I missions. Digital Finance 
research will ensure that the development and deployment of 
AI models will take into account the European Commission’s  
(EC) priority: the European Green Deal, a Europe fit for the 
digital age and the EU’s mission of climate change adapta-
tion. Specifically, the research will need to respect people’s 
rights and promote mechanisms by which financial technol-
ogy tools work to earn people’s trust, with a particular focus on  
reducing biases based on gender and race. Referring to climate 
change, Digital Finance needs to contribute by adopting mod-
elling, conducting additional research on sustainable finance, 
and disseminating its findings to the European community  
and the rest of the world. Digital Finance needs to enhance the 
social adoption of R&I. Digital Finance research needs to be 
committed to disseminating the results of each research project 
and any research that may intersect with these projects through 
the media of beneficiaries, industrial partners, and associated  
partners.

Digital Finance research needs to invest heavily in creat-
ing societal awareness through a participatory approach at the 
EU level, highlighting the added value of the new solutions  
for a variety of application domains and preparing society 
for action in response to digital finance transitions. In addi-
tion to the aforementioned, it is evident that Digital Finance 
research needs to significantly contribute to bringing new green,  
digital solutions to the market that can increase Europe’s resil-
ience and readiness for the digital age and the EU’s mission  
to adapt to climate change.

In addition, open science needs to be adopted, and framework 
methods and examples need to be widely shared. By adopting 
open science practices, Digital Finance researchers will make  
data exploitable for industry participants through the devel-
opment of advanced statistical methodologies; it will also  
support the financial system by offering an alternative to  
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conventional financial intermediation. As a result, it will 
increase the use of more accurate estimates of creditworthiness, 
reduce the possibility of fraud, and strengthen consumer and  
investor protection.

Expected economic and technological impact
The other three KIPs are designed to summarise the antici-
pated economic effects of the move towards Digital Finance.  
KIP7 refers to innovation-based growth generation. This 
contribution can be realised as a result of the interdiscipli-
nary approach taken by various research projects to specific  
digital finance issues. Consequently, financial institutions 
and end users will have access to new products and services 
based on AI tools, in particular: New automated trading plat-
forms, that enable wider access to the financial markets; sys-
tems for anomaly and fraud detection, that will help finance  
service providers operate more efficiently and avoid signifi-
cant costs related with fraudulent behaviours in financial net-
works; predictive models for text, which in turn, enable more  
accurate models for forecasting financial trends (and new prod-
ucts based on that); XAI frameworks, that will enable end users 
to check the logic behind a ML-based decision that affected 
them; new crypto risk indices, which will help the general pub-
lic and regulators understand how risk changes over time 
and support decision making; industry standard for Block-
chain, which will enable trust in the technology; recommender  
systems for new sustainable investment products.

Sustainable finance will contribute to an intersectoral and 
interdisciplinary research agenda by enhancing the indus-
try’s efficiency. Through the intersection of data analysis, AI,  
computational sciences, financial engineering, and ethical regu-
lations, Digital Finance research will enable the creation of 
more and better jobs. Lastly, research and innovation invest-
ments can be leveraged. The issuance of patents across vari-
ous research projects comprising Digital Finance will encourage  
additional research in digital finance. Digital Finance will 
commit to providing models that reduce costs, improve effi-
ciency, and increase profits, allowing financial institutions  
and end users to increase their investment in R&I.

Conclusions for a new Digital Finance era
If Europe’s financial sector is to stay competitive in the future, 
digital finance must become the focus of academic research in 
Finance. We believe that strategic aims of the European Union,  
demands of the financial sector, and academic research short-
ages should all inform the emerging multidisciplinary area of 
Digital Finance. Financing for growth and jobs, financial sta-
bility and supervision, financial education, financing for small 
and medium-sized enterprises, and addressing exclusion and  
inequality in access to credit are all strategic priorities of the 
European Union that will benefit from the multidisciplinary  
study of digital finance.

In addition, we two initiatives for the emerging subject of 
Digital Finance should be formed, which bridge several  
disciplines. (1) Assess the potential markets that will be impacted 
by the introduction of Digital Finance, and the risks associ-
ated with not reaching specific sectors of the market, especially 

in regards to financial inclusion, youth finance, and sustainable  
development. (2) Recognize and explore the synergies that may 
exist between Digital Finance and other areas of study, such 
as the sociology of finance, globalization, monetary policy,  
macroeconomics, the analysis of social networks, quantitative  
economics, banking and finance, policy, and law and  
economics.

The European Union should create a European Digital Finance 
Research Lab to promote multidisciplinary cooperation 
among experts from different sectors and work toward a uni-
form approach to Digital Finance. We’ve narrowed this field  
down to its top five areas of interest, which are:

•	� The move toward a unified European financial data  
market.

•	 The application of AI to the stock market.

•	� An effort toward AI-generated models that can be 
explained and are equitable.

•	� Pushing forward cutting-edge digital developments  
with useful Blockchain implementations.

•	 The Long-Term Viability of Digital Banking.

What they all have in common is that they are high-level strate-
gic goals for the European Commission for the next five years 
and are aligned with the UN's Sustainable Development Agenda. 
If Europe wants to keep up with the rest of the world over 
the next five years, it must make considerable investments in  
these areas.
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