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Abstract
This study examines the strategic role of Artificial Intelligence (Al) in accelerating Iraq’s digital
transformation, particularly within the public sector. It adopts a hybrid analytical methodology,
combining SWOT and PESTEL frameworks, regional benchmarking, and a sector-specific case
studies from different domains. The findings reveal untapped national potential, hindered by
infrastructural and legislative gaps, yet propelled by political support and growing academic
interest. The study presents an executable roadmap tailored to Iraq’s institutional realities, offering
a practical model that positions Irag to become a regional hub for Al innovation by 2030.
Keywords: Artificial Intelligence, Digital Transformation, Al Strategy, Institutional Reform,
Digital Infrastructure.
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1. Introduction

Digital transformation (DT) represents a
systemic shift that reconfigures institutional
logic, decision-making processes, and
operational environments. It incorporates
intelligent technologies—including artificial
intelligence (Al), cloud computing, and big
data analytics—into the fabric of societal and
governmental functions. Academically, DT is
understood not only as a technological
progression but also as a socio-political
restructuring aligned with the Sustainable
Development Goals (SDGs) and the
imperatives of the Fourth Industrial
Revolution (4IR) [1]. In fragile and post-
conflict states such as lIraq, DT is not
optional—it is a strategic imperative. The
country’s public administration suffers from
fragmented governance, outdated processes,
and decaying infrastructure. As such, DT
provides an opportunity to enhance
institutional transparency, combat systemic
corruption, and foster citizen-centered
governance [2]. This transformation is
conceptually grounded in two complementary
frameworks:

e The Technology Acceptance Model
(TAM), which highlights the role of
perceived usefulness and ease of use
in determining user acceptance of Al-
enabled services. This is particularly
relevant to Irag, where public sector
employees and citizens often show
hesitance toward digital tools [3].

e Complex Systems Theory, which
explains how interdependent sectors
react in nonlinear ways to Al
interventions, creating feedback
loops and emergent behaviors that
redefine administrative effectiveness
[4].

Major global organizations—including the
World Bank and the United Nations
Development Programme (UNDP)—stress
the need for Iraq to treat DT as a unified
national agenda rather than isolated digital
trials. This means creating interoperable
systems, centralizing data governance, and
embedding  Al-powered analytics into
decision-making structures across ministries
[5]. The COVID-19 pandemic served as a
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pivotal moment, revealing the vulnerability
of Iraq’s institutions while simultaneously
accelerating the adoption of remote and Al-

assisted technologies. Notable examples
include health surveillance systems, online
learning platforms, and digitized public
services [6].This study examines how Al can
be purposefully integrated into Iraq’s digital
transformation efforts. It addresses not only
technical implementation but also the ethical,
organizational, and capacity-building
challenges involved. The objective is to
design a contextualized model for embedding
Al within Iraq’s public sector—advancing
national resilience and sustainable reform [7].
2. Methodology
Note: While primary data collection (e.g.,
interviews or surveys) was intended, it was
excluded due to logistical and access
constraints. Future research is encouraged to
integrate field-level insights to complement
this analytical framework [8].This study
adopts a qualitative-analytical methodology
grounded in multi-source data synthesis. The
approach is designed to assess the strategic
role of artificial intelligence (Al) in
facilitating digital transformation (DT) within
the specific context of Iraq’s public sector.
Given the complexity of the subject matter
and the post-conflict institutional landscape,
the research relies on a hybrid design that
integrates both theoretical constructs and
empirical insights [9].Data collection was
based primarily on secondary sources,
including policy documents issued by Iraqi
government agencies (e.g.,, Iraq Digital
Transformation Strategy 2021-2025) [10],
regional reports  from international
organizations such as UNDP [11], the World
Bank [12], and ESCWA [13], in addition to
peer-reviewed journal articles published
between 2020 and 2024 [14]. Selected
insights were also drawn from expert
commentaries and pilot project
documentation available through official
Iragi government and university platforms
[15]. The study employs a multi-level
analysis framework:
- First, it applies contextual mapping
of Iraq’s institutional readiness using
key indicators such as digital
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infrastructure,
environment, and human capital.

legislative

- Second, it conducts a thematic
analysis of sector-specific Al use
cases from Irag and similar regional
contexts—Jordan, Egypt, and the
UAE—to extract applicable lessons
and transferable best practices [16].

- Third, the study applies a conceptual
integration of the Technology
Acceptance Model (TAM) and
Complex Systems Theory, aiming to
interpret how Al adoption dynamics
interact with interdependent and
nonlinear institutional systems [17].

To ensure analytical rigor, the research

includes a comparative synthesis of both

challenges and opportunities, supported by
tabular data and graphical illustrations. The
validity of key themes was cross-referenced
with Iraq’s national digital strategies and the

Sustainable Development Goals (SDGs),

enhancing policy relevance

[10][13][18].Although no field interviews or

surveys were conducted due to access

limitations, the study compensates through
methodological triangulation. This
approach—combining theoretical analysis,
regional  benchmarking, and  diverse
secondary data—reinforces the credibility
and policy applicability of the findings

[81[9][18].

1. Strategic Analysis: SWOT Framework
for Al-Driven Digital Transformation
in lrag

In this section, we conduct a strategic

analysis of Iraq’s potential for Al-driven

digital transformation using the SWOT

(Strengths, Weaknesses, Opportunities,

and Threats) framework. This tool helps

identify internal and external factors that can
impact the success of Al integration within

Iraq’s public sector. The analysis considers

both the socio-political context and the

technical infrastructure in lIraq, drawing on
insights from comparable countries and
global Al trends.
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a) Strengths

Emerging Digital Infrastructure lIraq
has made strides in developing its digital
infrastructure, with increasing internet
penetration and mobile connectivity.
These foundational elements provide a
platform for the expansion of Al
applications, especially in urban centers
like Baghdad and Basra.

Governmental Commitment to Digital
Transformation The Iraq Digital
Transformation  Strategy  2021-2025
outlines a clear roadmap for integrating
Al technologies into public services. The
government has shown interest in
leveraging Al for enhancing public
administration, healthcare, and education,

signaling  political will to drive
innovation [10].
Growing Local  Expertise Iraqi

universities, such as the University of
Baghdad and the University of
Information Technology and
Communications, have begun offering
Al-focused curricula. This fosters a
growing pool of local talent skilled in Al
and related fields, which is crucial for
sustainable technological development
[15].
Global Al Partnerships Irag has
increasingly engaged with international
organizations, such as the UNDP and
World Bank, to foster Al development.
These partnerships provide both technical
expertise and funding, laying the
groundwork for Al integration in key
sectors [11][12].
b) Weaknesses
1. Fragmented Institutional
Landscape The Iraqi government’s
institutional structure remains
fragmented, with various ministries
operating in silos. This lack of
coordination hampers the effective
integration of Al across sectors, as
data sharing and interoperability
between agencies remain challenges
[10].
2. Limited Al Adoption in Public
Services While there are some Al
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sectors like

pilot
education and energy, these remain

projects in

small-scale  and  lack  broad
institutional adoption. The absence of
large-scale, Al-driven public sector
initiatives limits the potential impact
of Al in transforming service
delivery [15].

Infrastructure Deficiencies Despite
progress, lraq still faces significant
gaps in digital infrastructure. Many
rural areas lack reliable internet
connectivity, which restricts access to
Al-powered  services. Moreover,
power instability in certain regions
presents a barrier to Al-based
solutions that rely on consistent
energy supply [14].

Bureaucratic Resistance to Change
Iraq’s public sector is characterized
by bureaucratic inefficiencies and a
resistance to innovation. This cultural
barrier poses a challenge to Al
adoption, as decision-makers may be
reluctant to embrace new
technologies that disrupt established
workflows [10].

Opportunities

Al for Public Sector Efficiency Al
holds significant potential  for
improving the efficiency and
transparency of Iraq’s public sector.
From automating administrative
processes to enhancing data analytics
for policy-making, Al can streamline
government functions and reduce
corruption. Al-powered platforms for
citizen engagement and service
delivery  could  improve the
transparency of public institutions
[91[13].

Leveraging Al for  Crisis
Management Iraq’s vulnerability to
external shocks, including natural
disasters and security crises, presents
an opportunity to integrate Al for
better crisis management. Al-driven
predictive models for resource
allocation, healthcare management,
and security can enhance Iraq’s
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capacity to respond to emergencies
more effectively [16].

Regional  Leadership in Al
Innovation Iraq has the potential to
position itself as a leader in Al
development within the MENA
region. By building on regional
success stories, such as Jordan’s Al
applications in healthcare during the
COVID-19 pandemic [8], Irag can
tap into emerging regional Al
ecosystems to accelerate its digital
transformation agenda.

Alignment with Sustainable
Development Goals (SDGSs) Iraqg’s
digital transformation agenda aligns
with the United Nations’ SDGs,
particularly Goal 9  (Industry,
Innovation, and Infrastructure) and
Goal 16 (Peace, Justice, and Strong
Institutions). By integrating Al into
governance and public
administration, lrag can enhance its
progress toward these  global
objectives [18].

Threats

Political Instability and Conflict
Iraq’s political environment remains
fragile, with ongoing  security
challenges and internal divisions.
Political instability can derail digital
transformation initiatives and hinder
the successful implementation of Al
technologies. The security situation
also poses a risk to data protection
and privacy in Al applications
[91[16].

Cybersecurity Risks As Iraqg
increases its reliance on digital
technologies, the risk of cyberattacks
grows. Al systems, which often
handle sensitive government data, are
prime targets for malicious actors.
The lack of a robust cybersecurity
framework could undermine public

confidence in Al-driven solutions
[14].

Lack of Data  Governance
Framework Effective data

governance is a critical element for
Al  success, yet Irag lacks


68


comprehensive policies regarding
data privacy, ownership, and sharing.
The absence of clear legal
frameworks for data governance

could impede the  successful
deployment of Al in the public sector
[13][20].

4. Economic Constraints While Iraq
has significant natural resources, its

economy remains vulnerable to
fluctuations in oil prices, which can
limit budget allocations for digital
transformation initiatives. Limited
funding for research and
development (R&D) in Al further
restricts Iraq’s ability to innovate and
implement Al solutions at scale [12].

Table 1. SWOT Analysis for Al Integration in Irag's Digital Transformation Strategy

Strengths Weaknesses Opportunities
= Fragmented Institutional = Fragmented Institutional | = Al for Public Sector Efficiency
Landscape Landscape = Leveraging Al for Crisis
= Limited Al Adoption in = Limited Al Adoption in Management
Public Services Public Services = Regional Leadership in Al
= [nfrastructure = Infrastructure Innovation
Deficiencies Deficiencies = Alignment with Sustainable
= Bureaucratic Resistance = Bureaucratic Resistance Development Goals
to Change to Change
Threats = Political Instability and Conflict

= Cybersecurity Risks
= | ack of Data Governance Framework
= Economic Constraints

The strengths reflect Iraq’s growing
institutional focus on digital infrastructure
and capacity-building. However, persistent
weaknesses such as limited skilled personnel
and fragile infrastructure pose major hurdles.
Externally, opportunities exist in leveraging
international support and the demographic
dividend, but threats like weak legislation and
digital security gaps could severely
undermine implementation efforts. The
SWOT matrix emphasizes the need for
targeted interventions to build on strengths,
mitigate  weaknesses,  capitalize  on
opportunities, and anticipate threats through
strategic risk planning.

2. Environmental Analysis: PESTEL

Framework for Al Adoption in Iraq

To complement the internal-external analysis
provided by the SWOT framework, this
section applies the PESTEL model to assess
macro-environmental factors affecting the
integration of artificial intelligence (Al) into

Irag’s  digital transformation strategy.
PESTEL encompasses Political, Economic,
Social, Technological, Environmental, and
Legal dimensions, offering a
multidimensional perspective on the enabling
and constraining forces at play [19].
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Table 2. PESTEL Analysis of Irag's Environment for Al Integration

Factor Key Considerations
Political Government support for digital strategies; presence of national DT policies;
regional instability risks [20].
Economic Oil-dependent economy; limited investment in R&D; opportunities for economic
diversification through Al [22].
Social Young and tech-adaptive population; urban-rural digital divide; low public trust

in institutions [21].

Technological
government platforms [23].

Expanding telecom infrastructure; weak Al research ecosystems; growing e-

Environmental
is underutilized [24].

Al can enhance climate monitoring and water management; environmental tech

Legal

cybercrime laws [25].

Lack of comprehensive Al and data privacy legislation; limited enforcement of

The PESTEL analysis reveals that while
political will and demographic factors are
favourable, structural and legal gaps
remain major bottlenecks. Al adoption in
Irag must therefore be pursued within a
carefully calibrated macro-policy
framework  that  addresses  these
dimensions in a coordinated manner [26].
This ensures that Al technologies are not
only deployed efficiently but also
governed ethically and sustainably [27].
3. Privacy in Al Systems
Privacy is one of the most critical challenges
in the adoption of Al, particularly in the
public sector. It refers to the individual's right
to control how their personal data is
collected, processed, and shared.
= Key issues include:
e Lack of transparency in who controls
and accesses data.
e Weak mechanisms for informed
consent.
e Risks of unauthorized access or
misuse of personal data.
= Effective Al deployment must include:
e Data anonymization
e Purpose limitation
e Secure storage and transmission
protocols
4. Operational Challenges in Al Systems
Al systems in the public sector face several
operational difficulties that impact
performance and reliability.
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A. Maintenance Monitoring
Al systems require continuous maintenance,
including:

e Model retraining to avoid

performance decay

e System updates and patching

o Real-time monitoring for anomalies
Without robust maintenance plans, systems
may provide outdated or inaccurate outputs.
B. Interoperability Issues
Al often operates within environments with
legacy IT systems and diverse platforms. Key
challenges include:

o Data format incompatibilities

e Lack of standardized APIs

o Difficulties in integrating with

traditional government databases

Example:
Integrating an Al-based identity verification
system with existing civil registry platforms
may fail without common data standards.

5. Governance and Privacy in lraq

The reliability of Al systems in public
governance relies not only on technical
accuracy but also on robust legal frameworks
that ensure transparency, accountability, and
data protection. Irag, however, continues to
face critical legislative and institutional gaps
in this domain.

= Current Legal Landscape

Irag does not yet have a unified data
protection law. Existing cybersecurity
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regulations are fragmented, poorly enforced,
and do not address the specific challenges
posed by Al systems. Public institutions also
lack standardized protocols for data
ownership, consent, and inter-agency sharing.
= Key Risks of Weak Governance
e Misuse of personal or biometric data,
particularly in centralized systems
without oversight.
e Erosion of public trust is due to

opaque algorithmic decisions
affecting welfare, education, or
healthcare.

o Lack of legal resources for citizens
harmed by automated decisions.
=  Global Benchmarks and Adaptable
Models
International models such as the EU General
Data Protection Regulation (GDPR)
provide a valuable foundation. Its core
principles—explicit consent, the right to
explanation, and data minimization—are
highly relevant in post-conflict governance.
In parallel, UNESCO's 2021
Recommendation on the Ethics of
Artificial Intelligence offers guidance on
algorithmic transparency, human oversight,
and social impact assessment [51].
= Policy Recommendations for Iraq
e Draft and enact a National Data
Protection Law that clearly defines
personal data, legal obligations of

institutions, and enforcement
mechanisms.
e Establish an independent Data

Protection Authority (DPA) to monitor
compliance and adjudicate violations.

o Mandate algorithmic explainability in all
Al systems used by government agencies,
especially in high-risk sectors like law
enforcement, education, and healthcare.

e Require all Al pilot projects to undergo
legal and ethical review before full-scale
implementation.

6. Strategic Opportunities for Economic

Development and Public Services
ThroughAl
Artificial  Intelligence  (Al)  offers

to accelerate
recovery and

transformative potential
Iraq’s socio-economic
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institutional modernization. By
integrating Al tools across critical
sectors, the Iragi government can address
systemic inefficiencies, improve service
delivery, and unlock new economic
pathways—particularly in the context of
post-conflict reconstruction and youth-
led innovation [28]. In the healthcare
sector, Al-driven diagnostic systems,
predictive models for disease
surveillance, and resource optimization
platforms can drastically reduce response
times and improve patient outcomes in
underserved regions. Al also enables
telemedicine, which is critical in conflict-
affected and rural areas where medical
professionals are scarce [29].

Education  represents another vital
domain. Intelligent tutoring systems, Al-
enabled curriculum adaptation tools, and

automated performance tracking
solutions can support personalized
learning. These technologies are
especially relevant in lraq, where
disparities in education access persist
across governorates [30].

In energy and utilities, Al can enhance
load forecasting, predict grid failures, and
optimize consumption through smart
meters. This is essential given Iraq’s
ongoing power shortages and over-
reliance on manual systems [31]. In
transport, Al can support smart traffic
systems, real-time route optimization,
and predictive maintenance of public
infrastructure. Table 1 below summarizes
high-impact Al applications mapped
against key public service sectors and the
corresponding socio-economic benefits
[32].
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Table 3. AT Use Cases and Expected Impacts in Iraq’s Public Services

Sector Al Applications Strategic Benefits
Healthcare Al diagnostics, resource prediction, | Reduced mortality, improved
telemedicine access
Education Adaptive learning, automated Equity in learning, lower
analytics dropout
Energy Load forecasting, smart grid control | Increased reliability, cost
saving
Transportation Traffic optimization, predictive Reduced congestion,
repair enhanced mobility
Public NLP for service automation, fraud | Faster services, anti-
Administration detection corruption gains

7. Regional Case Studies and Contextual
Insights for Iraq

To  contextualize
transformation

Iraq’s  digital

trajectory, this  section

presents selected case studies from
comparable Middle Eastern countries—
namely Jordan, Egypt, the United Arab

Emirates (UAE), Saudi Arabia, and Bahrain.

These cases serve as applied benchmarks to

extract lessons on Al deployment across

public sectors. The section also highlights
emerging local initiatives within Iraq that
illustrate initial steps toward institutional Al

adoption [33].

e Case Study 1: Jordan - Al for
Epidemiological Modeling:  During
the COVID-19 pandemic, Jordan’s
Ministry of Health employed Al-
powered epidemiological prediction
models to guide infection control
strategies. These tools improved
hospital resource allocation and enabled
timely lockdown enforcement. The
initiative demonstrated how Al can
enhance emergency responsiveness
with limited resources [34].

e Case Study 2: Egypt — Smart Urban
Mobility Using Computer Vision
:Cairo’s transport authority introduced
an Al-based traffic control platform
using computer vision to analyze real-
time congestion data. The system
dynamically adjusted signal timing,
reducing peak-hour traffic delays by
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27% within the first six months of
deployment [35].

Case Study 3: UAE - Institutional
Integration of Al Strategy: The UAE
has developed a comprehensive
national Al strategy encompassing
governance, education, public safety,
and immigration. A dedicated Ministry
of Artificial Intelligence oversees cross-
sector implementation, including facial
recognition at airports, Al-powered
legal documentation, and chatbots in
citizen services [36].

Case Study 4: Saudi Arabia — Al for
Hajj Crowd Management: The Saudi
Data and  Artificial  Intelligence
Authority (SDAIA), in coordination
with the Ministry of Interior, deployed
Al-driven systems during the Haijj
season to manage massive pilgrim
flows. Computer vision and predictive
analytics were used to monitor crowd
densities in real time and guide
movement  patterns. The  system
reportedly improved safety and reduced
congestion by over 30% during the
2023 pilgrimage [37].

Case Study 5: Bahrain — Al in Public
Sector  Digitalization:  Bahrain’s
Information & eGovernment Authority
has integrated Al technologies into its
national e-government portal. This
includes a chatbot powered by natural
language processing to deliver citizen
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services and Al models for predictive
health  analytics, particularly in
managing chronic diseases. These
efforts are part of Bahrain’s National Al
Strategy 2030 [38].

e lraq — Localized Initiatives: Iragq has
launched small-scale Al pilot projects
in the education and energy sectors.
Universities such as the University of

Communications have implemented
plagiarism  detection systems and
student performance analytics. In the
energy sector, basic machine learning
models are being used for electricity
demand forecasting in urban centers
like Baghdad and Basra. While these
pilots remain limited in scope and
institutional ownership, they reflect an

Baghdad and the University of emerging Al culture in Iraq [39].
Information Technology and
Table 4. Comparative Snapshot of Al Integration in MENA Countries
Country Sectors Targeted Governance Model Key Al Applications
Jordan Healthcare, Education Ministerial-led COVID-19 modeling, school
(MOH) analytics
Egypt Transport, Urban Municipal- Smart traffic, metro control
Management Academic
UAE Government-wide Dedicated Al Legal Al, biometrics, smart
Ministry services
Saudi Public Safety, Centralized Crowd control systems,
Arabia Pilgrimage (SDAIA) surveillance analytics
Bahrain Healthcare, E- Semi-centralized Chatbots, predictive health
Government (eGov) analytics
Irag Energy, Higher Pilot-based, Forecasting, academic Al tools
Education fragmented
7.1 Al-Based Predictive Load during peak demand or unstable supply
Management System for Iraq’s conditions. Use cases include:
Electrical Grid - Preventing transformer overload in
This  section introduces an  original urban districts like Baghdad and

application model designed to enhance the
resilience and efficiency of Iraq’s electrical
grid using artificial intelligence. The
proposed system leverages real-time and
historical data to forecast load fluctuations
and predict equipment failures, enabling
proactive maintenance and optimized power
distribution [28]. The model ingests data
from smart meters, substations, and
environmental sensors. Machine learning
algorithms—such as Random Forest or
Gradient Boosted Trees—are trained on past
load patterns and failure records to generate
real-time predictions [29]. Based on these
outputs, the system issues alerts to grid
operators and recommends actionable
adjustments to distribution plans, particularly
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Basra [30].
- Forecasting short-term outages in
peripheral zones [31].
- Dynamically reallocating load to
reduce technical loss [32].
Algorithm 1: Smart Load Forecasting and
Failure Prediction for Iragi Grid
Step:1 Collect real-time data from smart
meters and substations.
Step:2 Clean and normalize the dataset.
Step:3 Feed data into ML model (trained
offline).
Step:4 Predict:
Step:4.1 Hourly Load Forecast
Step:4.2 Failure Probability by Area
Step:5 Output:
Step:5.1 Priority Maintenance Alerts
Step:5.2 Load Redistribution Plan
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Figure 1. Data Flow Diagram of the Predictive Load Management System.

This diagram illustrates real-time and
historical data integration from smart meters,
substations, and environmental sensors. It
feeds into a machine learning model for
predictive load balancing.
Use Cases:

e Prevent transformer overloads in

Baghdad and Basra.
e Enable dynamic reallocation of grid
loads during peak hours.

7.2 Al-Based Student Performance and
Dropout Prediction System
This section presents a predictive Al model
aimed at enhancing student retention and
academic performance in Iragi public
schools.  The  model targets early
identification of at-risk students using a data-
driven approach, enabling timely pedagogical
interventions [33]. The system utilizes
structured student data, including attendance
records, grades, teacher reports, and
socioeconomic background. A classification
algorithm—such as logistic regression or a
neural network—is trained to detect patterns
correlated with learning difficulties or
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dropout likelihood [34]. Once predictions are

generated, the system alerts educators and

school counselors to initiate tailored support

actions, such as parental outreach, tutoring

programs, or psychological assessment

referrals [35].

e Use cases include:

- Reducing dropout rates in low-income
districts [36].

- Informing national education policy with
empirical insights [37].

- Automating early-warning systems in
schools using existing data systems [38].

Algorithm: Student Risk Prediction and

Performance Monitoring

Step:1 Collect academic and behavioural
data for each student.

Step:2 Clean and preprocess the dataset.

Step:3 Train ML model to classify students
at risk.

Step:4 Predict dropout risk and learning
gaps.

Step:5 Recommend interventions to
educators and counsellors.
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Figure 2. Al-Driven Flowchart for Student Risk Monitoring

Depicts the steps for detecting at-risk
students using school records, socioeconomic
data, and behavioral indicators. Outputs guide
teacher interventions.

Use Cases:
e Reduce dropout rates in vulnerable
districts.

e Inform national education strategy
with predictive insights.

8. Gap Analysis for Al Integration in
Iraq

The following table highlights the current
state of Al adoption in key sectors in Iraq, the

desired future state, and the strategic
interventions required to close the identified

gaps

Sector Current State Desired State Strategic Intervention
Education Fragmented IT use in | Nationwide Al-assisted | Invest in digital literacy and
schools learning systems adaptive platforms [43].
Healthcare Paper-based Al-aided diagnosis and | Pilot Al in hospitals with ML
diagnostics triage tools for disease prediction [44].
Energy Manual load Predictive Al-based Adopt real-time monitoring and
balancing grid optimization predictive ML models [45].
Public Low digitization of Smart governance Create open data ecosystems
Services citizen services systems and Al sandboxes [46].

Drawing on the preceding analyses and
contextual insights, this section presents a
structured roadmap for integrating Artificial
Intelligence  (AI) into Iraq’s  digital
transformation agenda. The recommendations
reflect both the immediate needs and long-
term vision required to operationalize Al
across public institutions, with a focus on
sustainability, inclusivity, and institutional
ownership.

Recommendation 1: Establish a Central Al
Governance Authority. This body should lead
national Al strategy, issue ethical and
technical standards, and coordinate efforts
among ministries. It must be empowered
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legally and supported politically to
implement cross-sectoral frameworks [47].

Recommendation 2: Prioritize High-Impact
Pilot Projects. Initial deployments should
target critical sectors—such as healthcare
(diagnostic  triage), education (adaptive
learning), and energy (load forecasting)—
with clearly defined KPIs and evaluation
criteria. Successful pilots can be scaled
gradually to other regions and sectors [48].

Recommendation 3: Launch a National Al
Capacity-Building Program. In collaboration
with  universities and  private-sector
stakeholders, this program should train
government officials, IT professionals, and
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civil society actors in practical Al skills,
including data management, machine
learning, and algorithmic ethics [49].
Recommendation 4: Develop  Open
Government Data Portals. Al innovation
requires access to structured, anonymized,
and high-quality datasets. Ministries should
be incentivized to publish standardized
datasets and enable secure APIl-based access
for researchers and developers [50].
Recommendation 5: Integrate Al Ethics and
Accountability Frameworks. Irag must adopt
legislative frameworks governing algorithmic
transparency, non-discrimination, data
privacy, and human oversight of Al systems.
These are essential for public trust and
institutional resilience [51].

Algorithm 2. National Al Integration
Process in Iraq (Simplified Execution
Model)

Step:8

Step:1 Conduct cross-sectoral Al
readiness assessment (infrastructure,
data maturity, human capital).

Step:2 Identify 3-5 strategic pilot
domains with available data and
urgent public needs.

Step:3 Form inter-ministerial Al
taskforces with clear reporting lines
and mandates.

Step:4 Design Al applications in
collaboration with local universities
and technical experts.

Step:5 Implement sandbox testing with
third-party evaluation (legal,
technical, social impact).

Step:6 Publish results and performance
metrics; conduct citizen
consultations.

Step:7 Gradually institutionalize
successful models and update
national Al strategy accordingly [52].

The following table highlights the current state of Al adoption in key sectors in Iraq, the desired
future state, and the strategic interventions required to close the identified gaps.

Sector Current State Desired State Strategic Intervention
Education Fragmented IT use | Nationwide Al- Invest in digital literacy and adaptive
in schools assisted learning platforms
systems
Healthcare Paper-based Al-aided diagnosis | Pilot Al in hospitals with ML for
diagnostics and triage tools disease prediction
Energy Manual load Predictive Al- Adopt real-time monitoring and
balancing based grid predictive ML models
optimization
Public Low digitization of | Smart governance | Create open data ecosystems and Al
Services citizen services systems sandboxes

9. Conclusion

This study concludes that integrating
Artificial Intelligence (Al) into Iraq’s public
sector is no longer optional—it is a national
necessity. Despite severe infrastructural and
legal limitations, the presence of political
will, a tech-savvy youth population, and
promising international partnerships form a
solid foundation for progress.

Key insights indicate that Iraq’s digital
transformation requires:

e A central Al governance authority to
lead national efforts and set ethical
and technical standards.

e Targeted pilot projects in vital sectors
such as healthcare, education, and
energy, guided by measurable KPlIs.

e Investment in skills development and
digital governance frameworks.

e Open, secure data ecosystems to
foster innovation and accountability.
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The analysis affirms that Iraq can transition
from being a consumer of Al solutions to
becoming a contributor—especially in areas
like Arabic language processing, energy
optimization, and smart education systems.
Al is not an end in itself, but a strategic
enabler. Its successful deployment in Iraq’s
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