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Abstract—As Artificial Intelligence (AI) becomes more 

integrated into public governance, concerns about its 

transparency and accountability have become increasingly 

important. The use of AI in decision-making processes raises 

questions about bias, fairness, and the protection of individual 

fundamental rights. To ensure that AI is used in a way that 

upholds democratic values, it is essential to develop systems that 

are trustworthy, transparent, and accountable. Trusted AI 

allows citizens to have greater trust in public organizations and 

their decision-making processes, while it also enables public 

authorities and policy makers to be more transparent and 

accountable, providing citizens with greater visibility into how 

policies are developed. In addition, it encourages the use of AI 

in a way that promotes fairness and equity, ensuring that 

decision-making processes are unbiased and discrimination free 

against certain groups of individuals. This paper investigates 

how these desirable attributes can be developed in ways that are 

feasible and effective through the design of a holistic 

environment that incorporates AI and Big Data management 

mechanisms while preserving that the AI technology should be 

shaped around human rights, values, and societal needs. Societal 

change and evidence-based policies will be achieved through the 

extension of business and policy making processes with 

advanced approaches, such as eXplainable AI (XAI) and 

Situation-Aware Explainability (SAX). To this end, a novel 

approach is proposed, which will converge techniques and 

research on multiple domains, including social sciences, 

Trustworthy AI, Ethical AI, Big Data analytics, IoT, and 

blockchain into a unified ecosystem. 

Keywords—Trustworthy AI, Ethical AI, Bias and 

Discrimination, Distributed ledger.  

I. INTRODUCTION 

Due to the large and growing populations worldwide, 
many national, regional, and local authorities and 
organizations currently face a huge strain on resources, 
infrastructure, and transportation whilst simultaneously 
battling pollution and environmental hazards [1]. The use of 
emerging technologies such as AI and Big Data are being 
pioneered to help these organizations meet individuals’ needs 
and to provide a sustainable future for their citizens [2]. 
Recent advances in Big Data and Artificial Intelligence (AI) 
coupled with the pervasiveness of devices and sensors of the 
Internet of Things (IoT) can change in a multidimensional 
level the materiality of modern societies.  These solutions 
provide the possibility to stakeholders to deploy new tools and 
models [3], and produce evidence-based policy making, while 
protecting fundamental rights and values from possible 
negative and multifaceted effects on individuals and 
democratic societies [4]. The utilization of AI and Big Data is 
incongruent with fundamental democratic principles and 
human rights and if these technologies are governed 
incorrectly, then many challenges are posed for the citizens’ 
rights and values [5]. 

In terms of data-driven policy making, AI can deliver 
effective and efficient services, which are high-quality and 
low-cost at the same time, creating public value [6]. In 
addition, AI should consider other criteria of good governance 
in the public policy system, such as the possibility of 
democratic input, legality, integrity, equality before the law, 
and accountability [7]. AI systems could exaggerate digital 
surveillance and data manipulation, reflect, and reinforce 
some of the deepest societal inequalities, fundamentally alter 
the delivery of public and essential services, undermine data 



protection legislation, and disrupt policy making processes 
[8]. The latter is of high importance, as the algorithmic 
structure of platforms related to public services and 
administration, increasingly impacts and shapes political 
messaging, information-seeking, news distribution, and 
citizen engagement [9]. To this end, fundamental elements of 
human rights, as well as the respect for human dignity, 
freedom, equality, democracy, and the rule of law must be 
safeguarded, and citizens should be protected from the 
negative impacts of AI and Big Data. This way they will be 
able to realize the opportunities presented by the utilization of 
these technologies [10]. These challenges are considered 
major pillars towards the successful implementation of the 
EU’s vision for fostering excellence in AI and strengthening 
the uptake, investment, and innovation in AI [11]. 

Likewise, the tremendous technological change of modern 
societies has evolved citizen behaviors and expectations for 
more responsive public services with seamless user 
experience. Citizens’ behavior towards new ways of 
communication through digital media and platforms arises the 
question of whether or not technology companies 
“strategically” deploy algorithms to reinforce their position of 
power in AI and to maximize profit and engagement [12]. 
Hence, digital government services and policies must be easy-
to-use, secure, transparent, trustworthy, unbiased, and always 
available to further promote and encourage modern citizens to 
be active stakeholders that co-create and participate in the 
policy making procedures [13]. To this end, the development 
and utilization of holistic, trusted, and explainable algorithms 
from the domains of AI, Machine Learning (ML), Automated 
Machine Learning (AutoML), and Federated Learning (FL) 
will enhance civic engagement, political and social 
representation, inclusive participation and pluralism, hence 
fundamental characteristics of democracy. On top of this, 
governments can leverage the power of AI and Big Data to 
innovate and transform the public sector to redefine the ways 
in which they design and implement policies and services. 

However, the implementation of AI and Big Data based 
solutions for data-driven and evidence-based policy making 
purposes is associated with various challenges, which have 
not been yet adequately addressed and involve not only how 
these technologies are being developed, but also their 
interaction with people and organizations, giving rise to 
leadership, policy, and administration challenges [14]. Thus, 
modern AI approaches should be developed in the context of 
the moral values of individuals and democratic societies rather 
than viewed as technical, “black-boxed” and value-neutral 
tasks of developing components and mechanisms that meet 
functional requirements formulated by clients and users [15]. 
Through a trusted, and fair development, deployment, and 
utilization of AI and Big Data, many opportunities will rise to 
digitize public administration, automate public policy 
workflows, strengthen regulatory frameworks, and enhance 
civic engagement and participation.  

In this context, this paper presents the main research 
challenges and architecture of an overall integrated 
environment and digital platform for addressing the challenge 
of providing fair, unbiased, trusted, and explainable AI and 
Big Data mechanisms. The proposed environment (namely 
AI4Gov) and its integrated frameworks will evaluate and 
provide indicators across the five important aspects of AI - 
bias, fairness, transparency, responsibility, and interpretability 
- to evaluate data, algorithms, and ethical outcomes of AI 

within the proposed digital platform. To this end, it aims to 
contribute to the research, societal, and technological 
landscapes by addressing ethical, trust, discrimination, and 
bias issues. The latter will be achieved by providing an in-
depth analysis and solutions addressing the challenges faced 
by various stakeholders in modern societies when attempting 
to mitigate Big Data and AI challenges. In this direction, the 
project will introduce solutions and frameworks in a two-fold 
sense: to facilitate policy makers on the development of 
automated, educated, and evidence-based decisions and to 
increase the trust of citizens in the policy making processes. 

The remainder of the paper is structured as follows. 
Section 2 describes State-of-the-Art initiatives and 
technologies that aim to address the aspects of trust, 
interpretability, explainability, and fairness in modern AI 
systems. In Section 3 the proposed digital solution and 
platform is introduced, as well as the initial architecture and 
the different integrated frameworks that will be designed and 
utilized for addressing the challenges posed by the use of AI 
and Big Data in the policy making processes. Moreover, 
Section 4 presents the piloting activities that will validate and 
evaluate the utilization of the proposed environment, while 
Section 5 states the expected wider impacts and how they will 
be realized. Finally, Section 6 concludes the paper and states 
the future work that will be implemented. 

II. STATE-OF-THE-ART INITIATIVES AND EXPECTED 

SOLUTIONS 

The great expansion in the utilization of AI and Big Data 
technologies has a two-fold interpretation. While they foster 
socio-economic benefits and provide key competitive 
advantages to private and public organizations, at the same 
time they raise the risks or negative consequences for 
individuals or society, as the power of AI can be harnessed for 
surveillance and manipulation [16]. The combined power of 
AI and Big Data can restrict users’ options, influence their 
opinions, and manipulate them into making choices that do not 
serve their best interests. Due to the proliferation of AI in 
modern societies and its significant socio-economic impact, it 
becomes necessary to investigate AI-based systems for 
unwanted biases and discrimination and develop methods to 
mitigate and monitor these negative aspects [17]. These 
systems have to be secure and resilient against malicious 
attempts to manipulate AI-based policy making activities. For 
instance, adversaries may launch cybersecurity attacks against 
deep neural networks for policy making, compromising their 
ability to classify situations and to propose fair and 
meaningful policies [18]. The European Commission expects 
that AI can significantly improve the lives of EU citizens and 
bring major benefits to society and economy through better 
healthcare, more efficient public policies, safer transport, 
more competitive market and sustainable farming [19]. To this 
end, it has launched policy initiatives to progress in this area, 
including the “Communication Artificial Intelligence for 
Europe” [20], the “Declaration of Cooperation on AI” [21], 
and the “Coordinated action plan on the development of AI in 
the EU” [22], among others. On top of this, enhancing the 
transparency, effectiveness, accountability, and legitimacy of 
public policy making is a challenge that falls in the realm of 
the Ethical AI challenges, which have been recently studied 
and analyzed by EU’s High-Level Expert Group (HLEG) on 
AI [23]. 

The utilization of AI and Big Data algorithms, especially 
as concerns the policy making processes, facilitate the 



extraction of hidden insights and knowledge that humans can 
hardly produce due to their inability to process very large 
volumes of data [24]. At the same time, awareness of the 
potential issues is increasing at a fast rate, but the AI 
community’s ability to take action to mitigate the associated 
risks and challenges both to core individual values as well as 
to European collective values is still in its infancy [25]. Gaps 
between the design and operation of algorithms and the 
understanding of their ethical implications can have severe 
consequences affecting individuals as well as groups and 
whole democratic societies [26]. The implementation and 
utilization of AI and Big Data technologies should be citizen-
centric and human-oriented, thus the gap between civil society 
and technical experts should be narrowed. An extensive 
review of 84 ethical AI documents concluded that no single 
ethical principle featured in all of them [27]. In this context, 
values such as transparency, justice, fairness, non-
maleficence, responsibility, and privacy have been identified 
and highlighted as core public values that receive pressure 
from  modern digitization [28]. Within the last three years, 
several documents on AI Ethical guidelines have been 
published by a multiplicity of stakeholders stemming from the 
industry domain (e.g., Google, IBM) [29], governmental 
domain (e.g., the High-Level Expert Group of the European 
Commission) [30], intergovernmental institutions (e.g., 
OECD) [31], and academia domain (e.g., IEEE) [32]. These 
documents seek to provide regulations, laws, non-regulatory 
measures, and recommendations on how to tackle and 
minimize the negative impacts that these technologies pose on 
the fundamental rights and values of citizens in modern 
democratic societies. 

What is more, the use of AI and Big Data in policy making 
procedures is hindered by the lack of public organizations and 
citizens’ trust in the operation of algorithms [33]. This is for 
example the case with most Deep Learning (DL) algorithms, 
which  operate as “black-boxes” and cannot be understood by 
end-users and domain experts [34]. The deployment and use 
of such algorithms raise trustworthiness issues and hinder the 

use of AI and ML in use cases like credit risk scoring, loan 
approval and personalized asset management 
recommendations. Furthermore, AI algorithms for public 
policies are commonly associated with different types of 
biases, such as social, ethnic and gender related biases [35]. 
Hence, explainability of AI becomes an essential ingredient as 
part of its overall trustworthiness, catering to ongoing 
assurance of operational adequacy and transparency that could 
easily be interpreted by the users. To alleviate transparency 
issues, public organizations can employ XAI techniques [36], 
such as LIME and SHAP, which aim to highlight decision-
relevant features in the AI model employed, that either 
contribute to the model accuracy on the training set, or to a 
specific prediction for one particular observation [37]. This 
caters to  a variety of post-hoc methods for feature dependence 
quantification such as backpropagation and perturbation-
based techniques for different types of Neural Networks [38], 
or model agnostics techniques such as SHAP [39]. XAI can 
be also combined with Explorative Data Analysis (EDA) to 
detect and mitigate different types of biases, such as biases 
associated with the use of historic or non-representative 
datasets [40]. Moreover, Feature Extraction can also provide 
insights on explainability of AI, by  identifying the features 
that predict AI outcomes [41]. Another class of techniques 
leverages game theory to interpret the predictions of ML/DL 
models [42]. Most importantly, the advent of XAI techniques 
can greatly boost the transparency and interpretability of AI 
when used to propose public policies [43]. However, while 
explainability is often agnostic to the algorithmic model 
employed, the topology of an AI model itself helps depicting 
the rationale for its results. Such a property is typically 
referred to as the model's interpretability (a.k.a., ante-hoc 
methods), reflecting the level at which a given model makes 
sense for a human observer [44] and also reveals how inputs 
are mathematically mapped to outputs [45]. While the use of 
AI in Information and Communications Technologies (ICT) 
is a major concern as aforementioned, the use of AI within the 
broader situational context of operational business processes 

Fig. 1. AI4Gov Architecture 



amplifies this concern even further. Recent work coins such 
AI-enriched business processes as Augmented Business 
Process Management Systems (ABPMSs) [46]. The 
“reasoning” steps in such processes could be realized by a 
variety of AI models and thus the Explainability of process 
execution results should also entangle to the broader context 
in which these models are embedded in the process. However, 
explainability is strictly decoupled with only a local input 
view that is associated with the employment of each individual 
AI model employed along the overall (global) reasoning 
process and thus, is lacking process-awareness [47]. To this 
end, Situation-Aware Explainability (SAX) techniques have 
been identified as the next evolution of explainable techniques 
for business organizational process systems that utilize AI 
(namely as ABPMSs) [48]. 

AI4Gov will introduce various tools and frameworks to 
enable policy makers and stakeholders to understand, detect, 
and mitigate biases and discrimination in AI and Big Data. 
The development and utilization of these tools will be 
incorporated into a holistic digital solution that seeks to 
leverage and enhance fair and trusted AI towards: (i) raising 
awareness to developers and users about trust and bias; (ii) 
indicating intersectional groups most likely to be affected by 
bias and unfairness in certain use cases; (iii) informing 
developers and users how to mitigate challenges posed by the 
utilization of AI and Big Data; (iv) establishing a reporting 
framework to the public, which standardizes the 
communication of cases of biases, discrimination, and 
unfairness. 

III. PROPOSED DIGITAL SOLUTION 

The sustainable development, deployment, and utilization 
of AI and Big Data in the public sector, thus in policy making 
processes related to the public policy circle, administration 
and governance, require dialogue and deliberation between 
developers, policy makers, deployers, end users, and the 
citizens. In this context, the AI4Gov ecosystem is a joint effort 
of policy makers, public institutions / organizations, legal, 
Social Science and Humanities, and Big Data/AI experts and 
research centres to unveil the potential of these technologies 
for developing evidence-based innovations, policies, and 
policy recommendations to harness the public sphere, political 
power, and economic power of modern organizations and 
authorities. The AI4Gov ecosystem aims to introduce a 
holistic approach and different regulatory, data governmental, 
and technological frameworks that will include (i) a thorough 
analysis and understanding of bias and ethics, (ii) methods to 
mitigate ethics issues on several levels of the AI chain, and 
(iii) a proactive accounting for bias including awareness, 
description of bias and finally an explanation of the AI based 
decision. Overall, AI4Gov will develop, validate, and make 
available within its platform five main frameworks, as also 
presented in Fig. 1. while specific interfaces, tools and cross-
subsystem elements address technical, business and 
operational requirements associated with the platform 
objectives: 

A. Holistic Regulatory Framework (HRF) 

The HRF will be developed on top of the EU AI Act [49] 
and will be based on a qualitative analysis of fundamental 
rights, EU values and examination of legal activities and 
ethical protocols to ensure that the proposed framework 
protects citizens from potential abuse enabled by the use of 
Big Data and AI. The HRF will be in-line with applicable 

laws, protocols, and regulations (i.e., the GDPR), but also with 
ethical recommendations for AI (e.g., the recommendations of 
the HLEG). This framework will integrate into different 
architectural  blueprints acquiring/ensuring a holistic view on 
intersectional bias and ethics. A comprehensive analysis of 
multiple types of bias based on different grounds such as age, 
disability, gender, race, sexual orientation, and gender identity 
will establish the grounds for the realisation of the AI4Gov’s 
outcomes providing support for “regulatory compliance by 
design”. It seeks to analyze, predict, quantify, and monitor 
transparency, accountability and trustworthiness of AI and 
Big Data, considering individual rights to ensure meaningful 
redress for people affected by these technologies. The  
outcomes will lead to the creation of use-centric guidelines 
and training materials to create a cohesive, future-proof 
approach to  AI systems utilization in policy making by adding 
mechanisms to update and monitor all risk categories for 
multiple sectors and vulnerable population groups. 

B. Data Governance Framework (DGF) 

As digital technologies such as Big Data and AI power an 
ever-expanding portion of modern societies, data governance 
is becoming increasingly critical. Thus, the implementation of 
the DGF is central to the success of digital transformation and 
data-driven and evidence-based policy making. Regulations 
and policies governing the use of data throughout the whole 
lifecycle of the data path will be identified and applied. High-
quality data, leveraged as a key element of digital 
transformation, analytics, and insights, have become key 
assets in the overall policy making procedures. Hence, the 
framework and its accompanying tools will offer protection 
and privacy enforcement for the data and will ensure that 
decisions across the complete path follow specific protocols, 
regulations, and legislations and are in line with the HRF. 

C. Virtualized Unbiased Framework (VUF) 

The Virtualized Unbiasing Framework (VUF) for Big 
Data and AI will leverage notably AI-based analytics 
techniques such as ML/FL/RL algorithms for extracting 
policies from datasets, opinion mining, sentiment analysis 
over documents, chatbots for citizen’s and policy makers 
interaction, etc. All these analytics will be deployed as 
reusable and configurable services that can be invoked 
dynamically and thus be reused and repurposed for different 
datasets and divergent data sources. The development of 
advanced AI technologies will monitor and boost the ethical 
nature of AI-based policies. This framework will provide (i) a 
thorough analysis and understanding of bias, (ii) methods to 
mitigate bias and discrimination on several levels of the AI 
chain, and (iii) a proactive accounting of the ethical and legal 
aspects of AI and Big Data including awareness, description 
of existing and newly introduced regulations and laws, and 
finally explanation and interpretation of the AI based policy 
making.  

1) A Bias Detector Toolkit will be implemented and 

utilized to spot any patterns of bias and discrimination based 

on features such as gender, age, ethnicity, low income, and 

disability among others both on the provided datasets, as well 

on the designed and implemented AI tools. The toolkit will 

introduce sets of fairness metrics for datasets and models, 

explanations for these metrics, and algorithms to mitigate 

bias in datasets and models. The utilization of such toolkits 

emerges during the last years and they are considered core 

modules in the implementation of modern AI models [50-51]. 



2) Advanced Policy-Oriented Natural Language 

Processing (NLP) techniques, such as Multilingual Sentiment 

Analysis [52], Topic Modelling [53] and Question 

Answering [54] have helped policy makers effortlessly 

process citizen input and extract the key ideas, the main 

topics of interest and the sentiments expressed. In the context 

of the proposed digital solution such techniques will be 

examined and implemented to analyse large volumes of 

unstructured text data. The latter will allow stakeholders to 

rapidly examine the information and gain meaningful insights 

from citizens’ feedback and opinions. NLP techniques could 

help public and private organizations make better-informed 

policies whilst reducing the level of administrative effort 

needed in the policy making process. 

3) A Self-Explained Visualisation Workbench to enable a 

timely and holistic understanding of the data and policies, 

while improving usability through the utilization of advanced 

Visual Analytics techniques. In conjunction with popular 

AutoML environments, this  tool will enable stakeholders 

without data science knowledge to use the analytical tools 

and the policy recommendations. Visualization techniques 

will be classified by the underlying data structure: Linear, 

hierarchical, networked, vector spaced and graphs data, etc. 

Especially when data and policies increase in complexity, as 

is the case with high-dimensional datasets, traditional 

business charts are no longer able to convey all information 

in one chart. AI4Gov will leverage newer forms of 

visualizations suitable for Big Data and AI applications [56] 

– [57]. Using the AI4Gov visualizations workbench, the user 

will be able to view entire datasets within one comprehensive 

visualization. This will facilitate the generation of new 

insights that would otherwise stay uncovered. 

4) Policy Recommendations Toolkit to enable public 

authorities and other policy makers to reuse policy models 

and datasets in their policy development tasks. To enable 

such reuse, techniques for the semantic interoperability of 

different policy models and datasets will be examined and 

implemented [55], notably techniques that leverage common 

ontologies and archetypes, while also realizing the AI models 

and algorithms as services that can be invoked dynamically 

and thus be reused and repurposed for different datasets. 

Likewise, the AI4Gov will integrate this range of AI tools 

within this single toolkit. 

D. Explainable AI (XAI) Library 

The AI4Gov seeks to enable policy makers and citizens to 
understand the decisions of AI based systems and tools, 
boosting the transparency and acceptance of the respective 
decisions. Specific strategies and solutions will be applied to 
address the reliability of data and interpretability of “black 
box” algorithms, whose inner workflows might seem 
convoluted, and to monitor the output of these algorithms. To 
this end, AI4Gov will develop and provide a novel XAI 
Library not only for explaining and understanding the 
underlying AI mechanisms to different stakeholders, but also 
for fostering bias and discrimination detection. Such solutions 
will enable the policy makers to take automated, educated and 
evidence-based decisions and to increase the trust of citizens 
in the policy making processes. Specifically, this library will 
provide: 

1) XAI and Casual ML tools and techniques towards 

increasing the transparency, trustworthiness, and robustness 

of the AI algorithms and tools of the platform. To this end, 

AI4Gov will provide novel quantitative XAI tools that can 

balance explainability vs. performance trade-offs. These 

tools will enable policy makers to develop trusted and 

transparent policies, while helping them to understand and 

interpret the outcomes of AI-based recommendations. 

Specifically, popular XAI techniques like SHAP and LIME 

will be integrated, along with algorithms/techniques that 

decompose deep neural networks to the features that 

determine the AI decisions (e.g., DeepLIFT [58] and 

Prediction Difference Analysis techniques [59]). 

2) Situation-Aware Explainability (SAX) techniques to 

help current organizational policies be extended with better 

instrumentation to establish the rationale behind situations 

that cannot currently be explained. Particularly, the extension 

of business processes with SAX gives organizations the 

ability to independently and continuously reason about 

process enactment outcomes (a “second-tier” of reasoning), 

in many cases in retrospect. This includes ongoing capturing 

of key conditions (e.g., historical framing that reflects timely 

assumptions and beliefs) and the ability to draw inferential 

associations (dependencies) between such conditions and 

intermediary process execution results (i.e., reasoning and/or 

enactment). Such drawing helps to autonomously 

establish/quantify the situational validity of any derived 

process output. 

3) XAI Library as a means of explaining the rationale 

behind policy recommendations and the data that will be 

driving their production. The XAI library will be used to 

boost the transparency of AI systems while driving AI4Gov 

through techniques that identify the most distinctive and 

informative features that are used by Big Data and AI 

systems. This library will offer the developed XAI and SAX 

models as pluggable tools and services. The latter will 

facilitate the tracking of execution consistency, for a better 

understanding of policy flows and insights, and will drive 

ongoing process and policy making improvements (at either 

design – or retraction at run-time). 

E. Blockchain-based Information Exchange (BIE) 

Framework 

A novel Blockchain-based Information Exchange (BIE) 
framework for decentralized, scalable, automated, 
transparent, and interoperable data and policy management 
based on unique AI technologies. Given the utilization of 
blockchain and distributed ledger technologies, the platform 
will be by default transparent, but also portable and extensible 
given that new entities will be able to provide and obtain 
information through the blockchain. This framework will also 
regulate the access to the data by the various participants and 
facilitate the secure & trustful exchange of data across all 
stakeholders of modern democratic societies. Utilizing the 
blockchain, the platform will be able to access the data of the 
distributed ledger and following the anonymization and de-
anonymization techniques will get the data off the blockchain 
for research and organizational purposes. 

One of the main concepts of AI4Gov’s BIE building block 
is the use of smart contracts to manage the interactions 
between all actors [60]. Based on this concept, every 



contribution and activity from different actors is subject to 
well-defined business and security rules, which govern the 
participation of these entities. These entities could also be 
entire systems, and as such, AI4Gov can be extended to 
involve any system/device/platform with the required 
capabilities and willingness to cooperate, as well as any 
human actor with the required authorization level. Evidence-
based policies can float across physical systems, so that work 
initiated at some location may be completed somewhere else 
(from another actor), with the active participation of the 
corresponding people/entities. This is made feasible by the 
decentralized nature of the blockchain infrastructure. Hence, 
the platform shifts from centralized, application-centric flow 
control to fully decentralized collaboration-control logic, 
which facilitates open and trustful data sharing across the 
participants of the AI4Gov network. While this is a primary 
benefit of the decentralized, blockchain approach, there are 
also scalability and reliability benefits. A key concept in 
AI4Gov is the possibility to include subsequent data fields and 
new datasets. However, in order to facilitate the latter on the 
blockchain level, an innovation that will be delivered refers to 
evolvable smart contracts. As such, the contracts will include 
the updated data structures (that will reflect the new data 
fields) and a fork will be triggered in the blockchain in order 
to ensure that new contributions are according to these new 
data types. What is more, public authorities and associations 
will undertake the role to ensure consensus among all entities 
in order to follow the forked blockchain for the iterations and 
contributions that follow the new data fields and as a result the 
new smart contracts. AI4Gov will offer an integrated 
environment that will support the creation, management, and 
validation of smart contracts, while integrating tools and 
techniques for managing data, data analytics, and compliance 
in regulatory frameworks (e.g., GDPR, EU AI Act). 

IV. PILOTING METHODOLOGY 

The AI4Gov platform connects different stakeholders in 
the public and governmental sectors, providing them with a 
variety of tools. . In that direction large-scale piloting 
activities will be implemented and further validate and 
evaluate the utilization of the proposed AI4Gov digital 
solution for policy development in real-life use cases. The 
pilot use cases will showcase how AI4Gov will highlight, 
detect, and mitigate bias, discrimination, and exclusion of 
citizens on social accountability systems. The aim is to 
increase citizens’ exposure to information and render public 
organizations more open and responsive to citizen feedback. 
The pilot use cases will range from the citizen centric and 
multi-domain policy management to sustainability and green 
policy making. These use cases will demonstrate the 
capabilities of the proposed digital solution towards increasing 
citizens’ trust in the provided tools. For instance, Bias 
Detector Toolkit will be used to spot any patterns of bias and 
discrimination based on features such as gender, age, 
ethnicity, low income, and disability among others, especially 
during the inclusion and communication strategy, as well as 
during the policy making and reward processes. Likewise, 
XAI Library and its incorporated XAI models will be used to 
ensure that multi-domain policy adaptation through the 
relevant recommendations is accompanied by the 
corresponding required explanations and to increase the 
transparency of recommendations and policies when they are 
provided to citizens. SAX models aim to provide broader 
context information behind processes and to foster citizens, 
businesses, public authorities, governments and NGOs’ 

participation towards independent and continuous reason 
about process enactment outcomes. NLP subtasks, such as 
Sentiment Analysis and Question Answering, will be utilized 
to assess and analyze citizens’ feedback, as well as to 
investigate social backdrops and challenges that prevent 
citizen engagement, thus leading to exclusion, such as 
poverty, discrimination, violence, and civic habitus (“critical 
citizens”). Finally, the Policy Recommendation Toolkit and 
Interactive Self-Explained visualizations will be provided to 
policy makers and stakeholders to facilitate transparency and 
openness related to the policies put-in-place and the 
introduced sustainable solutions. 

V. EXPECTED IMPACTS 

The AI4Gov ecosystem, as well as its tools and services 
will be offered to several stakeholders and target groups and 
more specifically to: (i) Public authorities/organizations for 
organizing, planning, and monitoring the timely provision of 
appropriate and enhanced policies; (ii) Legal 
authorities/organizations for undertaking relevant activities to 
mitigate the threats and risks of potential misuse of AI and Big 
Data to fundamental rights and values; (iii) Policy makers and 
regulators for using research evidence as they devise the 
regulatory frameworks that will shape the development and 
use of AI; (iv) Citizens, workers and additional vulnerable 
groups (e.g., communities of color, low income, migrants, 
LGBTQIA2S+ community), for receiving guidelines and 
training materials towards the increase of their awareness, 
education and participation for societal change, human bias 
and discrimination risks; and (v) Researchers and political 
scientists targeting on analyzing data for insights, leading to 
efficient decision-making based on FAIR data to facilitate 
their discovery, interoperability and use by each stakeholder. 
To this end, AI4Gov will substantially help public authorities, 
legal organizations, and other policy actors to factor legal and 
ethical hazards caused by potential misuse of AI and Big Data 
in their policies, services, and respective processes. The 
ethical and human rights challenges will be initially reviewed 
as well as mitigation strategies will be proposed to analyze and 
research how a regulatory framework might be designed and 
deployed to address these challenges. 

In addition, through the design and implementation of the 
previously introduced digital solution several key challenges 
seek to be addressed and a wider impact will be introduced. 
To this end, AI4Gov seeks to introduce an AI-oriented, 
citizen-centric, transparent, trustworthy, FAIR-based, ethical, 
and legally compliant environment, with access to 
multidimensional impacts, ranging from societal to technical, 
and from ethical to scientific levels. More specifically, 
AI4Gov will boost the ability of policy makers and public 
authorities to exploit and monetize their data assets, while at 
the same time developing novel and enhanced services and 
policies. It will open opportunities stemming from access to 
and consumption of data in an open federated, decentralized, 
blockchain-based environment instead of the current 
centralized and siloed models and solutions. Hence, AI4Gov 
will be a great technological contribution to the European ICT 
ecosystem, as it will be complemented with a set of novel and 
validated business models, which will enable European public 
and private organizations to monetize their assets, increase 
their market share and generate new revenue streams based on 
the development of novel, trusted, personalized policies. In 
addition, the developed building blocks, frameworks, and 
tools will reassure the ability of the public authorities and 



policy makers to influence the direction of AI innovation 
towards greater trustworthiness and positivity about the 
impact of sound and resilient policies, mitigating AI risks and 
enhancing AI’s benefits. 

As concerns the societal and ethical instances of the 
platform, through the utilization of the introduced 
technologies and tools the AI4Gov seeks to examine 
established legislation and non-regulatory measures over AI 
and Big Data development and implementation. It will also 
foster the a) understanding of the impacts of data misuse, 
including bias, surveillance, disinformation, and feedback 
loops; b) recognition of the contributing factors to these 
impacts; c) identification of different types of bias, 
discrimination, and unfairness on AI and Big Data systems; d) 
development of literacy in investigating how data and data-
powered algorithms shape, constrain, and manipulate 
commercial, civic, and personal experiences; and e) analysis 
of new scenarios and potential products to try to identify and 
mitigate potential risks. At the same time, it will ensure the 
trustworthiness and reliability of its AI and Big Data systems 
by covering not only technical aspects of risk mitigation (such 
as statistical data analysis) but also social science aspects. In 
that direction, it will provide building blocks and tools that 
will enable the data owners to have control over their 
(personal) data, while the data exchange between the 
blockchain-based nodes will be secure and compliant with 
applicable directives and regulations. Likewise, it will offer 
tools for trustworthy and unbiased AI developments (e.g., 
XAI models, and Bias Detector Toolkit), which will be 
transparent and accepted by citizens, public authorities, and 
organizations. In this way, it will lower the trust barrier for 
citizens to share their data and to engage in the use of public 
and democratic services and in the policy making procedures. 
AI4Gov will demonstrate these important societal benefits in 
the context of AI tools that offer equal and unbiased access to 
best practices and policies. 

VI. CONCLUSION 

Cognizant of the ongoing debates surrounding the ethical, 
regulatory, and policy implications that emerge from the 
development and utilization of AI, AI4Gov will focus on the 
ways in which AI techniques, tools, and technologies are 
developing and how these developments may affect the lives 
of different groups of people at an individual and collective 
level. In this direction, the project will develop tools for 
regulatory compliance of AI models, along with a democratic 
AI label in the form of certification. To maximize societal 
acceptability and trust in evidence-based policy making, 
extensive and in-depth analyses of regulatory, technological, 
societal, and ethical aspects will be provided, by seeing to an 
optimal embedding of the results of these into the design of 
the platform and its different values-based frameworks. 
AI4Gov seeks to introduce a refined set of requirements, 
guidelines, tools, and norms for supporting policy making 
processes, aligned with the iterations of the development of 
the platform in the use cases. It will also leverage AI 
technologies to establish scalable mechanisms for analyzing 
and implementing fairness, bias detection, and AI 
trustworthiness techniques in the development, evaluation, 
and optimization of public policies. The proposed AI4Gov 
ecosystem and digital solution will be further evaluated with 
data obtained from multiple cohorts/regions in the EU to help 
validate data models, Trustworthy AI and XAI-based policy 
making techniques to facilitate knowledge exchange and 

collaboration at governmental, societal, research and policy 
making levels. 
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