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This paper highlights the importance of adopting digital transformation and big data
management within Algerian governmental institutions, especially in light of the rapid
global changes affecting public administration. It argues that digital transformation is no
longer optional, but rather a strategic necessity to enhance governmental performance,
promote transparency, and reduce bureaucratic inefficiencies. The paper emphasizes that
big data represents a key tool in this transformation, given its ability to generate accurate
insights that support decision-making and public policy development.

However, the Algerian context faces significant structural and technical challenges that
hinder the effectiveness of this transformation. These include weak digital infrastructure,
a shortage of qualified professionals in data science, fragmented information systems,
and the continued reliance on traditional administrative models that are incompatible
with the demands of the digital era. Moreover, the lack of coordination among
government entities limits the potential benefits of modern technologies and delays the
shift toward a fully integrated digital government.

The paper compares the local situation with successful international experiences, such as
those of the United Arab Emirates and Saudi Arabia, which have achieved tangible
outcomes by investing in technology and developing policies that place data at the core of
their administrative processes. In this context, the study recommends updating
infrastructure, strengthening public-private partnerships, and expanding specialized
training as essential steps toward an effective transition to modern, knowledge- and
innovation-based digital governance models.

1. Introduction

The modern administrative environment is undergoing profound transformations driven by rapid

technological advancements, particularly in the fields of cloud computing, artificial intelligence, and big data
analytics. It has become certain that the era of traditional administration—based on paper-based procedures
and closed structural frameworks—is no longer capable of responding to citizens’ aspirations or the
requirements of effective management. In this context, digital transformation emerges as an inevitable
pathway toward which most governments around the world are moving, due to the enormous opportunities it
offers to improve the quality of public services, develop decision-making models, and enhance transparency
and accountability.

In Algeria, despite the emergence of some initiatives in recent years aimed at modernizing public
administration, the indicators of digital transformation remain below the desired level. This is due to several
intertwined factors, the most important of which are the weakness of digital infrastructure, the acute shortage
of specialized competencies, and the continued reliance on traditional organizational patterns that resist
change. What deepens this challenge even further is the failure to invest in the available potential of big
data—which has become, in leading countries, a central element in shaping public policies and directing
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resources with high efficiency.

From this standpoint, this research seeks to highlight the importance of big data management as a
fundamental pillar for the success of digital transformation in Algerian government institutions. It is based
on a central research question: Why has digital transformation become an urgent necessity in Algeria, and
how can big data contribute to enabling this transformation despite the structural challenges? The study also
aims to analyze the current situation, explore the readiness of institutions to adopt these technologies, and
identify the most prominent international practices that could inspire the Algerian experience. The ultimate
goal is to present practical recommendations that can assist decision-makers in adopting an effective digital
vision based on leveraging data not merely as a technical tool, but as a crucial element in institutional
modernization and sustainable development.

2. Research Problem:
Why has digital transformation become an urgent necessity for Algerian government institutions?
In addition to this central problem, the research seeks to address the following questions:

1. What are the challenges facing Algerian government institutions in adopting big data management
strategies?

2. How does digital transformation influence the improvement of government performance in Algeria?

3. What are the most prominent international models of digital transformation in public institutions?

3. Research Objectives:

1. To explore the role of big data management in supporting digital transformation within Algerian
government institutions.

2. To assess the readiness of Algerian public institutions to receive and implement big data solutions.

3. To analyze the main challenges facing Algerian government institutions in the context of digital
transformation.

4. Significance of the Research:

1. To shed light on the expected impacts of digital transformation on the improvement of performance
in Algerian public institutions.

2. To analyze the current state of big data management within Algerian government institutions and
identify existing gaps.

I. Big Data Management and Its Tools
1. The Concept of Big Data:

Big Data is officially defined as datasets of exceptional volume and high complexity that exceed the
capacity of traditional database systems to process, due to their Scale, Diversity, and Velocity. These
datasets include:

e Structured Data (such as relational databases),

e Semi-structured Data (such as JSON files and email messages),

e Unstructured Data (such as social media content and sensor logs).
The concept is often characterized by the “Five Vs”:

e Volume (the massive scale of data, often measured in petabytes),
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o Velocity (real-time generation and processing speeds),

e Variety (heterogeneous data formats),

e Veracity (data quality and reliability),

o Value (the actionable insights derived from analysis).

Historically, the term Big Data emerged in the mid-1990s with the acceleration of digitization.

Thus, Big Data refers to the vast amounts of structured and unstructured data generated at high velocity
from multiple sources such as digital platforms, sensors, social media, and business transactions. It is
typically characterized by the so-called “3Vs”—Volume, Velocity, and Variety (Mayer-Schonberger &
Cukier, 2013).

The concept has evolved to include two additional dimensions: Veracity, which refers to data accuracy
and trustworthiness, and Value, which reflects the usefulness of data in decision-making (Gandomi &
Haider, 2015).

In the context of economics and business administration, Big Data provides transformative capabilities to
enhance efficiency, understand customer behavior, and support strategic planning—by uncovering hidden
patterns and trends within large datasets (George, Haas, & Pentland, 2014).

On the other hand, there is an important term, the term « Big data management », which is known as: Big
data management is the organization, administration and governance of large volumes of both structured and
unstructured data. The goal of big data management is to ensure a high level of data quality and accessibility
for business intelligence and big data analytics applications (Hashemi-Pour, Stedman, & Luna, 2024).

2. Tools and Technologies Used in Big Data Management

Big Data Processing refers to operations and activities that transform raw data into meaningful
information. It tasks from cleaning and structuring data to running complex algorithms and analytics (Rosidi,
2023).

Key Characteristics:

- Parallel Processing: Distributing tasks across multiple nodes or servers to process data concurrently,
speeding up computations.

- Real-time vs. Batch Processing: Data can be processed in real-time (as it's generated) or in batches
(processing chunks of data at scheduled intervals).

- Scalability: Big data tools handle vast data by scaling out, adding more resources or nodes.

- Fault Tolerance: If the node fails, the systems will continue processing, ensuring data integrity and
availability.

- Diverse Data Sources: Big data comes from many sources, be it structured databases, logs, streams, or
unstructured data repositories.

Big Data Tools Used: Apache Hadoop MapReduce, Apache Spark, Apache Tez, Apache Kafka, Apache
Storm, Apache Flink, Amazon Kinesis, IBM Streams, Google Cloud Dataflow (Rosidi, 2023) .

Big Data management requires the use of a range of advanced tools and technologies that enable the
efficient storage, processing, and analysis of data. Among the most widely used tools is the Hadoop
framework, an open-source system that allows distributed storage and processing of large datasets across
computer networks (White, 2015).

Additionally, Apache Spark offers faster in-memory processing and supports machine learning
algorithms (Zaharia et al., 2016).

Non-relational databases (NoSQL) such as MongoDB and Cassandra are also used to handle
unstructured data more flexibly than traditional databases (Sadalage & Fowler, 2012).
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In terms of technologies, Data Mining, Machine Learning, and Natural Language Processing (NLP)
are fundamental tools for extracting semantic patterns from data. Programming languages such as Python

and R are employed to support statistical analysis and data visualization.

_PROCE

BIG DATA

Key Features

« Distributed data processing using key-value pairs

SSING TOOLS _

« Distributed processing of large datasets

Apache Hadoop « Fault-tolerant with data replication « Scalable across large clusters
MapReduce (batch) o Scalable across large clusters « Fault-tolerant with data replication
« In-memory data processing « In-memory processing for faster performance
s o 2 3 .S t: i libraries (MLlib, GraphX
Apache Spark (batch) « Unified analytics engine (batch, streaming, ML, graph) |  "FPer :|::f:?;s1;y:;:.(andlsm;:’ )
» High-level APIs in Java, Scala, Python, and R processing
« Directed Acyclic Graph (DAG) task execution « Optimized task execution
Apache Tez (batch) « Dynamic performance optimization « Flexible API for complex workflows

« Native YARN integration

« Integrates with tools like Hive and Pig

Apache Kafka (streaming)

 Publish/Subscribe messaging system
« Distributed log with durability
« Stream processing capabilities

« High throughput
« Fault-tolerant and durable
« Distributed and scalable

Apache Storm (streaming)

« Stream processing with real-time analytics
« Fault-tolerant with at-least-once processing semantics
« Scalable and can handle high-velocity data

« Real-ti

stream p! iny

« Scalable and fault-tolerant

« Extensible with various programming
languages

Apache Flink (streaming)

« Event-driven architecture
« Stateful processing with exactly-once semantics
« Integration with Kafka, HDFS, and other data sources

« Low-latency processing
« Stateful computations
« Supports both batch and stream processing|

Amazon Kinesis (streaming)

« Real-time data collection, processing, and analysis
 Scalable and durable
« Integration with AWS services

« Scalable and durable
« Integrated with AWS services
« Supports real-time analytics

IBM Stream Analytics
(streaming)

« Continuous real-time analytics with low latency
 Scalable distributed processing across nodes or
clusters

« Integrated development environment with Streams
Studio for visual application development.

« Low-latency processing
« Set of tested and optimized toolkits
 Vibrant community

Google Cloud Dataflow
(streaming)

« Fully managed stream and batch data processing
service

« Built on Apache Beam, allowing for unified
programming model

« Automatic resource management and optimization,
scaling according to the workload

« Integrated with other GCP services for seamless data
analytics workflows.

« Fully managed

« Portable

« Automatic resource management
and optimization.

Source : (Rosidi, 2023)

Cloud computing platforms such as Amazon Web Services (AWS) and Google Cloud enhance
institutional capacity to scale and access data flexibly (Marz & Warren, 2015).

Therefore, Big Data management is not limited to the technical infrastructure alone, but also requires a
deep understanding of data governance, privacy, and the ethical dimensions associated with data use.

Big Data management relies on specialized computing tools and methodical techniques designed to
achieve scalability and efficiency, including:

e Data Lakes (e.g., AWS S3, Hadoop Distributed File System - HDFS), which store raw,
unstructured data at scale;

e NoSQL databases (e.g., MongoDB, Cassandra), which handle schema-flexible data;

o Data Warehouses (e.g., Google BigQuery), which structure cleansed data for Business
Intelligence (BI) purposes.
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Analytical technigues leverage Machine Learning algorithms, among others.

3. The Role of Cloud Computing and Advanced Analytics in Data Storage and Analysis

Cloud computing has become the cornerstone of data-driven economic and administrative research in the
modern era. It refers to the provision of computing services—such as storage, servers, software, and
analytics—remotely over the Internet. This allows institutions to access and manage massive volumes of
data without the need for expensive physical infrastructure (Armbrust et al., 2010).

One of the key advantages of cloud computing is its scalability, enabling businesses to increase storage
capacity as needed, making it ideal for handling Big Data generated by financial transactions, customer
behavior, and market changes (Buyya, Vecchiola, & Selvi, 2013).

In addition to storage, cloud platforms offer real-time data analysis capabilities, enabling rapid processing
of large datasets and the extraction of insights to support decision-making (Marinescu, 2013).

These platforms are enhanced through advanced analytics tools, such as Artificial Intelligence (Al) and
Machine Learning (ML), which are integrated into services like AWS SageMaker, Google Cloud Al, and
Microsoft Azure Machine Learning (Hashem et al., 2015).

4. Advanced Analytics Tools such as Artificial Intelligence and Machine Learning

Acrtificial Intelligence (Al) enables systems to simulate human decision-making processes, while
Machine Learning (ML) allows systems to learn automatically from data and improve over time without
explicit programming (Russell & Norvig, 2021).

These technologies assist institutions and researchers in forecasting trends, detecting anomalies,
personalizing customer experiences, and improving operational efficiency. For instance, predictive
analytics supported by machine learning can be used in banking to assess creditworthiness or detect fraud
(Kelleher, Namee, & D’Arcy, 2015).

Thus, cloud computing, when combined with Al and ML, forms a powerful ecosystem for transforming
raw data into valuable information in the fields of economics and business administration. This integration
not only reduces infrastructure costs, but also accelerates innovation and enhances institutional adaptability
in dynamic environments.

5. Technical Challenges in Big Data Management in Algeria

Algeria faces several technical challenges that hinder the effective integration of Big Data into economic
and administrative decision-making processes. Chief among these challenges is the weakness of digital
infrastructure, as the country suffers from a lack of data centers, limited cloud computing capabilities, and
inadequate broadband internet coverage—particularly outside major urban areas (World Bank, 2020).

This infrastructural weakness presents a major obstacle to real-time data collection, storage, and
processing. Additionally, dependence on outdated technologies represents another significant barrier. Many
Algerian public institutions still rely on traditional systems that are incompatible with modern Big Data
platforms such as Hadoop and Spark, which require fast networks and scalable storage capacity (Hashem et
al., 2015).

A further challenge lies in the shortage of specialized human capital in data science and advanced
analytics. A report by the Organisation for Economic Co-operation and Development (OECD, 2021)
highlighted a major technical skills gap in North African countries, including Algeria, particularly in
managing unstructured data and applying Al tools.

Moreover, cybersecurity mechanisms and data protection frameworks remain limited, posing a threat in
sensitive sectors such as finance, healthcare, and public administration, where data privacy is crucial
(Ministry of Digital Economy, 2022).
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Another persistent issue is the fragmentation of data systems across different agencies and institutions,
leading to weak coordination and the absence of standardized protocols for data formatting and exchange.
Without integrated policies and strategic investments, these technical constraints are likely to delay Algeria’s
transition toward a data-driven economy and limit its ability to harness the full potential of Big Data
technologies.

Il. Digital Transformation in Algerian Government Institutions
1. Definition of Digital Transformation in Government Institutions

Digital transformation in government institutions refers to the comprehensive integration of digital
technologies into public sector operations with the aim of improving service delivery, increasing
transparency, and enhancing citizen engagement. Unlike traditional digitization, which focuses solely on
converting paper-based transactions into electronic formats, digital transformation entails a complete
redesign of workflows, policies, and organizational culture to fully leverage digital tools (Mergel, Edelmann,
& Haug, 2019).

This transformation encompasses a wide array of technologies such as cloud computing, big data
analytics, mobile applications, and artificial intelligence, enabling more agile, responsive, and user-centered
public administration (OECD, 2020).

In the governmental context, digital transformation also signifies a shift away from traditional
bureaucratic models toward data-driven, citizen-centered approaches, where services are designed around
users’ needs rather than administrative constraints (UN E-Government Survey, 2022).

Thus, this transformation represents both a technological and administrative leap, aligned with modern
societal expectations of public sector governance.

2. Enhancing the Efficiency of Government Services through Digital Transformation

Digital transformation contributes significantly to improving the efficiency of government services by
automating repetitive tasks, simplifying administrative procedures, and facilitating real-time communication
across agencies. For example, e-government platforms enable faster processing of documents such as
licenses, permits, and taxes—tasks that previously required long manual processing times (Gil-Garcia,
Zhang, & Puron-Cid, 2016).

Through integrated digital systems, governments can reduce operational costs, minimize errors, and
enhance data accuracy—Kkey elements that improve the quality of decisions and public policies (Margetts &
Dorobantu, 2019).

Digital dashboards and analytics tools further assist public officials in tracking performance indicators
and service quality in real time, promoting a culture of accountability and continuous improvement.

The COVID-19 pandemic highlighted the adaptability of digitally advanced administrations, as many
governments swiftly deployed online services, digital payment systems, and public health monitoring tools,
ensuring service continuity despite lockdowns (World Bank, 2021).

Hence, digital transformation enables governments to become more flexible, transparent, and efficient
in meeting the needs of both citizens and economic stakeholders.

3. The Role of Digital Transformation in Enhancing Transparency and Reducing Bureaucracy

Digital transformation plays a critical role in fostering transparency and reducing bureaucratic
inefficiencies within government institutions. By digitizing procedures and adopting e-government platforms,
information becomes more accessible to citizens, thereby promoting accountability and openness in public
administration (Margetts & Dunleavy, 2013).

For example, digital portals that publish real-time data on budgets, procurement, and service performance
empower citizens and oversight bodies to monitor government activities and detect irregularities more easily
(OECD, 2020).
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This enhanced visibility helps reduce corruption risks and mismanagement, especially in sectors handling
large volumes of public funds.

Moreover, digital systems simplify administrative workflows through the automation of routine tasks like
document processing, approvals, and payments. This reduces human intervention and limits discretionary
decision-making (Gil-Garcia, Dawes, & Pardo, 2018), thereby addressing the issue of excessive
administrative burden or “red tape.”

Technologies such as blockchain and electronic signatures further strengthen data integrity and public
trust by ensuring that records cannot be altered without authorization, thus reinforcing transparency (UN E-
Government Survey, 2022).

Studies show that digitally advanced public institutions are more capable of delivering consistent and
effective services, with lower administrative barriers and higher levels of public trust (World Bank, 2021).

As a result, digital transformation is not merely an update of tools but a reconfiguration of institutional
culture toward greater openness, efficiency, and responsiveness.

4. Challenges Facing Algeria in the Field of Digital Transformation

Algeria faces several critical challenges in its journey toward comprehensive digital transformation,
particularly within the public sector. A major obstacle is entrenched bureaucracy and the difficulty of
changing traditional systems. Many government institutions still operate within rigid administrative
structures inherited from past decades, lacking the flexibility needed to embrace digital innovation (Mergel,
Edelmann, & Haug, 2019).

These structures are often characterized by procedural complexity, rigid hierarchies in decision-making,
and low tolerance for experimentation—factors that hinder the adoption of digital solutions and slow
modernization efforts (OECD, 2020).

Resistance to change and fears over losing control of information and processes also contribute to the
slow pace of reform within public administrations (UN E-Government Survey, 2022).

Furthermore, a shortage of human capital in modern technological domains poses a fundamental
challenge. Key areas such as data science, artificial intelligence, cybersecurity, and digital infrastructure
remain underdeveloped. Like many developing countries, Algeria suffers from a gap between the pace of
global digital advancement and the availability of local skills capable of implementing and managing these
systems effectively (World Bank, 2021).

The educational system has yet to align with the needs of the digital economy, and the “brain drain”
phenomenon worsens the shortage of qualified professionals (Krafft & Al-Khatib, 2022).

Without strategic investment in human capital and comprehensive public sector reform, Algeria’s
digital transformation efforts may continue to face substantial structural and operational barriers.

I11. Local and International Experiences of Digital Transformation
1. Algerian Government Initiatives for Digital Transformation
1.1 Algerian Government Initiatives

In recent years, the Algerian government has launched several strategic initiatives aimed at digital
transformation to modernize public administration and enhance service efficiency. Chief among these
initiatives is the National Strategy for Digital Transformation, known as “Algeria Digital Strategy
2020-2024”, which aims to establish a fully integrated e-government by digitizing public services and
developing digital infrastructure (Ministry of Digitalization and Statistics, 2021).

This strategy includes several pillars, notably: the creation of unified digital portals, the adoption of
digital identity, the widespread implementation of electronic signatures, and the development of electronic
payment platforms across various sectors. It also involves efforts to enhance cybersecurity and train human
resources capable of supporting digitalization projects (Bouarara & Taleb, 2022).
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The National Digital Council was also established as an advisory body to oversee the implementation of
digital policies and propose improvements in coordination with relevant institutions and sectors. Despite
these ambitious initiatives, implementation progress remains hindered by institutional and structural
barriers—particularly those related to bureaucratic legacy systems and a lack of coordination among
government actors (Abdellawi, 2022).

1.2 Integrating Big Data into the Digital Transformation of Algerian Government Institutions

The integration of Big Data into Algeria's digital transformation path represents both a challenge and an
opportunity. The ability to collect, process, and analyze vast amounts of data is a key tool for improving
decision-making and guiding public policy based on accurate information (Benmoussa & Dijeflat, 2021).

However, the use of Big Data in Algerian public institutions remains limited, largely due to weak digital
infrastructure, fragmented databases, and the absence of a clear legislative environment for handling
sensitive data (Bouchenak, 2020).

The lack of a digital culture within the public administration, along with insufficient training in data
analysis and science, also hinders the effective use of these resources. Some studies stress the need to
develop a national data governance framework integrated with the digital transformation project,
including privacy protections and investments in Al and analytical algorithms (Abdelmalek & Slimani, 2023).

Without embedding Big Data at the core of digital strategies, digitization projects will remain fragmented
and fall short of achieving the desired effectiveness in delivering high-quality public services.

2. Successful International Models in Applying Big Data and Digital Transformation

2.1 Case Study: UN Global Pulse Initiative in Applying Big Data for Humanitarian and
Developmental Use

The UN Global Pulse initiative stands out as one of the most prominent examples within the United
Nations system that embodies the use of Big Data and digital transformation for humanitarian and
developmental purposes. Launched in 2009 by the Executive Office of the UN Secretary-General, it aims to
explore how real-time data can support crisis response, poverty alleviation, and the achievement of
sustainable development goals (Letouzé, 2015).

The initiative operates through a network of Pulse Labs in countries such as Uganda, Indonesia, and
Finland, where data experts and policymakers collaborate to analyze data from mobile phone records, social
media, satellite imagery, and financial transactions (UN Global Pulse, 2022).

Key achievements include the use of Big Data to track food price inflation in developing countries,
helping predict food insecurity risks (Vinck, 2019). It also aided in monitoring public opinion during
pandemics and natural disasters, enabling faster and more precise humanitarian interventions.

Moreover, the initiative has contributed to fostering ethical innovation in data practices by adhering to
UN principles on data privacy and personal protection, and advocating for inclusive and equitable data
governance (UN Data Privacy Guidelines, 2018).

Despite these successes, the initiative faces challenges such as limited access to private sector data, legal
obstacles to cross-border data sharing, and poor integration among UN agencies (Taylor & Broeders, 2015).
The digital divide in low-income countries further constrains the availability and accuracy of real-time data.

Nonetheless, the initiative has become a global reference in data-driven humanitarian work, emphasizing
the urgent need for international cooperation, ethical frameworks, and capacity building to fully leverage
digital transformation in development.

2.2 Case Study: United Arab Emirates' Comprehensive Digital Government and Big Data Strategy
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The United Arab Emirates (UAE) represents one of the most successful international models in the
field of comprehensive digital government transformation and the application of Big Data to service delivery.
It adopted ambitious frameworks such as “UAE Vision 2021” and the National Innovation Strategy,
aiming to transform the government into an integrated smart model that offers proactive, citizen-centered
services (Al Ketbi, 2020).

Among its flagship initiatives is the UAE PASS platform, which provides a unified digital identity for all
citizens and residents, enabling access to hundreds of government services online.

The establishment of the Ministry of Artificial Intelligence in 2017— the first of its kind globally—
demonstrates the UAE’s commitment to data-driven digital transformation (Salem, 2022).

In terms of Big Data, the UAE government uses data analytics in urban planning, traffic management,
healthcare, and demand forecasting for services, thereby improving performance efficiency and quality of
life (Al-Shamsi & Andras, 2019).

According to the UN E-Government Survey (2022), the UAE ranks highly worldwide in digital service
indicators, digital readiness, and citizen participation through interactive platforms.

Nonetheless, challenges persist, such as the ongoing need to develop digital skills across society and
ensure data protection and privacy amid the expanded use of Al and smart systems (OECD, 2021).

The UAE's success is largely attributed to a clear strategic vision, investment in infrastructure and human
capital, and effective integration among government entities—making it a compelling model for countries
seeking to build efficient, smart digital governments.

2.3 Case Study: The Kingdom of Saudi Arabia — Quality and Governance as Pillars of Digital
Transformation

The Saudi model is among the most prominent international examples showing how quality and
governance can serve as foundational pillars for successful digital transformation and the application of Big
Data in government services.

Under Saudi Vision 2030, the country undertook comprehensive reforms to modernize the public sector
with a focus on institutional governance, service quality improvement, and data-driven policy-making
(Alfarraj, Alhussain, & Bahatheq, 2021).

This direction is led by the Digital Government Authority (DGA), which was established to regulate
and enhance the effectiveness of digital platforms across ministries by ensuring compliance with governance
frameworks and quality standards (Digital Government Authority, 2023).

The National Data Management Office (NDMO) also plays a critical role by implementing data
classification policies, promoting open data initiatives, and establishing data governance frameworks that
ensure the safe and efficient use of Big Data (NDMO, 2022).

Notable achievements include the Absher platform, which offers over 280 digital services to citizens
and residents, significantly improving transparency, automation, and user satisfaction (Alghamdi & Beloff,
2020).

Saudi Arabia also invests in Al and Big Data analytics to support national priorities like smart healthcare,
traffic regulation, and energy efficiency—domains increasingly reliant on real-time data for decision-making
(Alturki & Gabr, 2022).

The government’s commitment to quality is further evidenced by indicators like the Digital Government
Maturity Index, which tracks the performance and user satisfaction of electronic services.

Although challenges remain—such as the need for deeper database integration and development of
advanced digital skills—the Saudi model clearly demonstrates how structured governance and quality
control can accelerate digital maturity and enable optimal utilization of Big Data for national development.

3. Comparative Analysis of Global Experiences
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3.1 United Nations Global Pulse Initiative (Humanitarian and Developmental Use)

o Challenge:
Inability to anticipate the impact of global crises—such as natural disasters and pandemics—on
vulnerable communities.

e Approach:

o Establishing innovation labs (in New York, Jakarta, Kampala) to analyze non-traditional
data sources such as:

= Anonymized mobile phone data to track post-disaster displacement.
» Credit card transactions to measure economic recovery.
= Social media posts to predict disease outbreaks.

o Launching the “Climate Action Data Challenge” in partnership with private institutions
(e.g., BBVA, Orange) to connect Big Data with the Sustainable Development Goals
(SDGs).

e Key Achievements:

o Epidemic Prediction: Analyzing mobility and communication data to forecast disease
spread in Indonesia and Uganda, enabling proactive allocation of health resources.

o Aid Effectiveness Assessment: Using financial transaction data in Spain to evaluate the
impact of natural disasters and allocate aid based on the pace of community recovery.

o Data Ethics Framework: Developing high-level governance principles for data privacy,
adopted by 19 mobile network operators under the “Data for Social Good” program.

3.2 United Arab Emirates (Comprehensive Government Service Transformation)

e Challenge:
Transitioning from traditional government services to an integrated model driven by artificial
intelligence and data.

e Approach:
o Implementing the “Smart Government” strategy focused on:

» Integrating quantum computing and artificial intelligence into decision-making
processes.

= Establishing unified platforms for inter-sectoral data exchange.

o Applying strict data quality standards using indicators for accuracy, completeness, and
timeliness.

e Key Achievements:

o Proactive Predictive Services: Utilizing Internet of Things (10T) data—generated by over
8.4 billion connected devices—to manage smart city infrastructure, such as forecasting
electrical and water grid failures before they occur.

o Smart Command Centers: Creating central operations rooms aggregating live data from
50 government entities, reducing emergency service response times by 40%.

o Combating Misinformation: Developing social media monitoring systems using
sentiment analysis tools, which reduced the spread of fake news by 70%.
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3.3 Kingdom of Saudi Arabia (Quality and Governance as the Foundation of Transformation)

o Challenge:

Ensuring the reliability of Big Data to support digital transformation decisions in the public sector.

e Approach:

o Implementing the “Qiyam” (Value) Data Governance System in partnership with Reyad Al
Majd Group (RMG), focusing on:

Standardizing data quality metrics (accuracy, timeliness, consistency).

Utilizing artificial intelligence for automated data cleansing.
o Developing a cloud infrastructure aligned with Saudi cybersecurity regulations.

e Key Achievements:

o Unified Decision Support Platforms: Integrating data from 40 government entities into a
single platform, enabling real-time analysis of economic trends and tracking progress on

Vision 2030 indicators.

o Service Efficiency Improvements: Reducing citizen transaction processing times by 60%
through Al-driven Big Data automation in health and education sectors.

o Data Culture Training: Training over 100,000 government employees in Big Data
management through digital capacity-building programs.

3. Comparison Between Models

Country/

T Main Focus Implementation Tools Tangible Impact
Institution
United Sustainable Mobile phone data, financial Aid targeting, epidemic
Nations Development transactions prediction
United Arab Artificial Internet of Things (10T), quantum Proactive services, smart
Emirates Intelligence computing command centers
Saudi Arabia Data Quality and Automated data cleansing systems, Unified decision platforms,

Governance

standardized quality frameworks

improved service efficiency

Source: Prepared by the researchers.

Conclusion

In light of the profound transformations shaping the contemporary world, it is no longer viable to manage
public affairs using the same traditional tools and methods that have proven their limitations. Digital
transformation has become a strategic imperative, indispensable for keeping pace with the challenges of the
era and meeting citizens’ aspirations for more efficient and higher-quality public services. In this context,
Big Data represents a vital resource and a key driver of this transformation, offering public administration an
unprecedented opportunity to gain deeper insight into reality and to make decisions based on precise, real-

time information.

This study has demonstrated that the integration of Big Data analytics tools into the administrative
system goes beyond technical considerations, reaching into the heart of organizational culture and
administrative vision. It underscores the need to shift away from manual processing and intuition-based
decision-making toward smart, data-driven governance supported by algorithms and artificial intelligence.
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However, the success of this transformation path in Algeria depends on several fundamental prerequisites,
foremost among them: the modernization of digital infrastructure, the development of human capital, and the
provision of a supportive legislative and regulatory environment.

The study also revealed that leading international experiences in this field are not merely the result of
access to advanced technologies, but stem from political will, sound governance, and clear strategies that
position digitalization as a tool for achieving sustainable development. Therefore, Algeria is now more than
ever called upon to adopt a comprehensive strategic vision for digital transformation, in which Big Data
management becomes a core pillar of administrative reform and modernization.

Recommendations:

o Strengthen human capacity in the fields of Big Data and digital transformation.
e Modernize technical systems in public institutions.

o Adopt innovative strategies aligned with the digital age.

e Enhance collaboration between the public and private sectors to achieve sustainable digital
transformation.

e Recognize digital transformation as a primary catalyst for growth in Algeria’s public sector.

o Emphasize the integration of Big Data and digital transformation in government institutions to
improve efficiency and enhance transparency.

In conclusion, the success of digital transformation in Algerian government institutions must not be
viewed as a temporary technical project, but as a long-term process requiring meticulous planning, sustained
investment, and periodic performance evaluation. The real challenge lies in building a digital, smart, and
effective public administration, capable of supporting development and delivering high-quality public
services that foster citizen trust and serve the public interest.
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