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Abstract: 
 AI-driven process automation is transforming fragile economies by cutting task times, improving responsiveness, and 

expanding innovation. This study assessed Iraq from 2020 to 2024 to explain how automation tools, workforce readiness, and 

governance support shaped operational agility and efficiency while facing fiscal volatility and resistance. A descriptive and 

explanatory design was used, relying on 105 secondary data cases analyzed through descriptive statistics, correlation, and 

regression. Findings show robotic automation adoption rose from 12 to 37 percent, intelligent document processing from 8 to 31 

percent, and chatbots from 10 to 35 percent. Training programs expanded from 7 to 25, skilled operators grew from 400 to 1,000, 

and innovation labs from 2 to 9. Processing times fell by 22 percent, flexibility rose to 33 percent of firms, responsiveness 

improved by 21 percent, and innovation outputs reached 23 percent of organizations. Correlation analysis revealed strong 

associations with automation tools (0.83), human capacity (0.77), and governance support (0.72), while contextual constraints had 

a negative effect (-0.59). Regression confirmed automation tools had the strongest impact (β = 0.45), followed by human capacity 

(β = 0.30) and governance (β = 0.23), while constraints reduced gains (β = -0.21). The results imply that scaling inclusive 

automation, strengthening skills, and enforcing governance while stabilizing fiscal policy are essential for national 

competitiveness. Recommendations include expanding adoption to SMEs and rural areas, building stronger retention pipelines for 

skilled staff, and improving enforcement of digital governance frameworks. 
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1. Introduction: 

 AI-driven process automation is transforming how organizations operate. It speeds up tasks, improves flexibility, and 

expands capacity for innovation. In fragile economies like Iraq, its potential to strengthen agility and efficiency is both timely and 

necessary. 

1.1 General Context of Operational Agility and Efficiency: 

 Around the world, operational agility and efficiency have become critical for competitiveness. The World Bank reported 

that firms using AI-supported automation cut administrative processing times by up to 40 percent, reducing costs and freeing 

resources for innovation (World Bank, 2022). The IMF highlighted that economies embracing automation improved 

organizational flexibility, with faster adaptation to shocks and market changes (IMF, 2023). UN reports noted that by 2023, more 

than 70 percent of countries introduced AI or automation strategies, linking them directly to national productivity goals (UN, 

2022). ITU data confirmed that automation tools supported broader digital adoption, reaching over 5 billion connected users by 

2023 (ITU, 2023). These statistics show that agility and efficiency are no longer optional; they define whether organizations 

survive and thrive in the digital economy. 

1.2 Global, Regional, and Local Relevance of Operational Agility and Efficiency: 

 Globally, automation is driving structural change across industries. Reports indicate that integrating robotic automation, 

analytics, and predictive workflows raised operational efficiency by 20 to 30 percent in advanced economies (World Bank, 2022). 

The IMF noted that decision-making speed improved by 25 percent in organizations using real-time analytics (IMF, 2023). UN 

surveys confirmed that automation also expanded innovation capacity, with digital-enabled firms producing more patents, 

services, and products (UN, 2022). These patterns highlight automation as a cornerstone of global competitiveness and resilience. 

 In the Middle East and North Africa, adoption of AI-driven automation has been uneven. Gulf states invested heavily in 

robotic automation and predictive workflows, achieving productivity growth of 15 to 20 percent between 2020 and 2023 (World 

Bank, 2022). Yet, fragile economies like Iraq struggled with fiscal instability and governance gaps that slowed uptake (Oxford 

Insights, 2025). The IMF stressed that oil dependency made funding for automation highly volatile, limiting long-term 

investments (IMF, 2023). Despite these constraints, regional evidence shows that automation is a key enabler of flexibility and 

responsiveness, allowing firms and governments to adapt faster to crises and shifting demands. 

 In Iraq, operational agility and efficiency outcomes improved where automation was adopted. Real-time analytics 

enhanced responsiveness in public services, robotic automation reduced repetitive tasks in finance and administration, and 

predictive workflows improved flexibility in logistics and energy. UNDP noted that e-governance platforms strengthened 

decision-making speed, while the World Bank reported efficiency gains in organizations using automation for service delivery 

(World Bank, 2022). However, economic volatility tied to oil markets disrupted project funding, and organizational resistance 

slowed acceptance (Gilgamesh, 2025). These realities show that Iraq has achieved pockets of progress but remains constrained by 

instability and uneven adoption. 

1.3 Description of Operational Agility and Efficiency in Iraq: 

 Operational agility and efficiency in Iraq can be seen through four dimensions: task processing speed, operational 

flexibility, responsiveness to change, and innovation capacity. Administrative task times fell significantly in firms using robotic 

automation. Organizations adopting predictive workflows adjusted more quickly to supply-demand shifts. Public services using 

real-time analytics showed improved responsiveness in governance. Innovation capacity expanded in universities and firms with 
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innovation labs. Despite these advances, small enterprises and rural organizations experienced slower progress due to weak 

infrastructure and limited skilled operators. These conditions highlight both the promise and the fragmentation of Iraq’s 

automation-driven outcomes. 

1.4 Research Justification and Significance: 

 Global reports highlight automation’s benefits but often overlook fragile states where instability undermines adoption 

(World Bank, 2022). Iraq represents an important case where tools, skills, and governance exist but progress is uneven due to 

contextual constraints. This study aims to examine how AI-driven process automation shaped operational agility and efficiency in 

Iraq between 2020 and 2024, focusing on measurable outcomes in speed, flexibility, responsiveness, and innovation. 

 The significance lies in providing evidence that can guide reforms and investments. By linking automation adoption to 

organizational agility and efficiency, the study offers practical insights for policymakers, firms, and development partners. Its 

findings will support strategies for scaling automation, strengthening capacity, and reducing barriers, ensuring that Iraq moves 

from isolated successes to system-wide transformation. 

1.5 Types and Characteristics of Operational Agility and Efficiency: 

 Task Processing Speed: Faster completion of administrative and service tasks. 

 Flexibility in Operations: Ability to adjust workflows to changing conditions. 

 Responsiveness to Change: Speed of decision-making under pressure. 

 Innovation Capacity: Development of new solutions and practices driven by automation. 

1.6 Current Applications of Operational Agility and Efficiency: 

 Iraq has applied automation in diverse settings. Robotic automation reduced administrative backlogs, real-time analytics 

improved responsiveness in government, and predictive workflows supported flexibility in logistics and energy. Innovation labs 

expanded organizational experimentation. These applications demonstrate the potential of automation, though challenges remain 

in scaling and sustaining progress. 

 
Figure 1: Operational Agility and Efficiency in Iraq (2020-2024) 

 The graph tracks task processing speed, flexibility, responsiveness, and innovation capacity. Task speed improved most 

in sectors using robotic automation. Flexibility grew in logistics with predictive workflows. Responsiveness rose in public 

services adopting analytics. Innovation capacity increased where labs and training programs were established. The outcomes 

confirm that automation has improved agility and efficiency, though uneven distribution limits national impact. 

2. Statement of the Problem: 

 Ideally, AI-driven process automation should allow organizations to speed up administrative tasks, adapt quickly to 

market changes, respond to shocks, and expand innovation. In advanced economies, robotic automation and predictive workflows 

have raised efficiency by 20 to 30 percent, while real-time analytics cut decision-making time by 25 percent (World Bank, 2022; 

IMF, 2023). Globally, over 70 percent of countries adopted AI or automation strategies by 2023, linking them directly to 

competitiveness and innovation growth (UN, 2022). Under such conditions, Iraq would benefit from streamlined governance, 

agile industries, and broader innovation capacity. 

 The reality from 2020 to 2024 shows a mixed picture. Robotic automation reduced repetitive tasks in finance and 

administration, and analytics platforms improved decision-making in selected public services. Predictive workflows were 

introduced in logistics and energy sectors, but adoption remained limited. Economic volatility linked to oil dependency disrupted 

long-term automation investments (Oxford Insights, 2025). Organizational resistance also slowed uptake, with staff in traditional 

sectors viewing automation as a threat to job security (Gilgamesh, 2025). Rural enterprises and small firms lagged behind urban 

counterparts, reflecting uneven infrastructure and skills capacity. 

 The consequences are significant. Without system-wide adoption, Iraq risks fragmented progress where only large urban 

institutions benefit while SMEs and rural communities fall further behind. Unequal uptake undermines competitiveness, weakens 

innovation potential, and erodes trust in digital transformation. Resistance within organizations slows cultural change, while fiscal 

instability creates uncertainty for scaling initiatives. These conditions constrain Iraq’s ability to match regional leaders like Saudi 

Arabia and the UAE, which achieved productivity growth of 15 to 20 percent through automation between 2020 and 2023 (World 

Bank, 2022). 

 The magnitude of the issue is considerable. While global digital users exceeded 5 billion by 2023 (ITU, 2023), Iraq’s 

automation adoption remained partial. Real-time analytics improved responsiveness in governance, but rural penetration of AI 
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tools stayed below 40 percent (Innov8, 2024). Innovation labs emerged in universities and some firms, but national impact was 

limited. Overall, Iraq recorded measurable but uneven efficiency gains, leaving much of its economy outside the digital growth 

curve. 

 Previous interventions included the rollout of e-governance dashboards, automation training programs, and donor-

supported innovation labs. Coordination mechanisms were introduced, and digital strategies outlined roadmaps for adoption. 

These steps provided foundations for organizational agility and efficiency. 

 Limitations of prior efforts remain clear. Training was concentrated in urban centers, leaving rural areas underserved 

(Saad, 2025). Skilled operators are still too few to meet demand, and innovation labs remain at pilot scale (Mustafa &Zeebaree, 

2025). Governance frameworks exist but lack consistent enforcement (Oxford Insights, 2025). Economic volatility and resistance 

continue to disrupt scaling, making gains fragile. 

 The purpose of this study is to assess how AI-driven process automation influenced operational agility and efficiency in 

Iraq between 2020 and 2024. Its general objective is to analyze the role of automation tools, human capacity, and governance 

support in shaping task processing speed, flexibility, responsiveness, and innovation capacity, while considering the constraints of 

volatility and resistance. 

3. Research Objectives: 

 The purpose of this study is to examine how AI-driven automation shaped operational agility and efficiency in Iraq 

during 2020-2024. 

Specific Objectives: 

 To analyze how automation tools, including robotics, real-time analytics, and predictive workflows, affect operational 

agility and efficiency in Iraq. 

 To evaluate how human capacity, including training, skilled operators, and innovation labs, contributes to operational 

agility and efficiency in Iraq. 

 To examine how governance and support mechanisms, including strategies, standards, and coordination, shape 

operational agility and efficiency in Iraq. 

 To assess how contextual constraints, including economic volatility and organizational resistance, influence operational 

agility and efficiency in Iraq. 

4. Literature Review: 

 AI-driven process automation has emerged as a transformative force in global economies, cutting costs, improving 

responsiveness, and enabling innovation. Yet adoption in fragile states is uneven due to fiscal shocks, governance gaps, and 

resistance to change. Iraq presents a case where progress exists but remains fragmented, providing insights into how automation 

interacts with volatility and institutional inertia (World Bank, 2022; IMF, 2023; Gilgamesh, 2025). 

4.1 Theoretical Review: 

 Theoretical frameworks provide structured explanations for how AI-driven automation connects with agility and 

efficiency in organizations. They help analyze adoption drivers, workforce development, governance roles, and contextual 

barriers. The following theories anchor this study across independent, dependent, and control dimensions. 

Diffusion of Innovations Theory (Rogers, 1962): 

 Rogers proposed this theory to explain how innovations spread through a population, identifying groups such as 

innovators, early adopters, majority, and laggards. The model’s strength is its ability to map adoption dynamics and predict where 

bottlenecks may appear. Its weakness is that it assumes societies progress gradually through these stages, often overlooking 

structural shocks. This study addresses the weakness by situating adoption within Iraq’s fragile economy, where fiscal volatility 

and infrastructure gaps distort natural diffusion. Applied to Iraq, the theory explains why robotic automation and analytics tools 

spread rapidly in urban sectors like telecom and finance, but rural SMEs remained laggards due to limited digital infrastructure 

and cultural resistance. Adoption followed uneven waves, reflecting structural divides rather than smooth progression. 

Human Capital Theory (Becker, 1964): 

 Becker introduced this theory to argue that investments in education and skills yield measurable productivity gains. Its 

strength is a clear causal link between knowledge and output. Its weakness lies in assuming efficient labor markets where skills 

are easily absorbed. This study addresses that by considering Iraq’s shortage of automation specialists and the concentration of 

training programs in urban centers. Applied here, the theory shows how AI training and innovation labs created a cadre of skilled 

operators in banking and universities, but rural and small firms remained underserved. The shortage of talent slowed national 

progress, creating a “technology without talent” gap where available systems could not be fully leveraged (Saad, 2025). 

Institutional Theory (Meyer & Rowan, 1977): 

 Meyer and Rowan argued that organizations adopt practices to conform to rules and gain legitimacy, even when adoption 

is symbolic rather than substantive. Its strength is recognizing the weight of norms and regulations. Its weakness is downplaying 

actual implementation and innovation within institutions. This study addresses the weakness by focusing on Iraq’s fragmented 

enforcement. Applied here, the theory explains why Iraq introduced automation strategies, ethics standards, and coordination 

bodies, but weak monitoring meant adoption was patchy. Many organizations complied symbolically by drafting policies, yet 

lacked genuine integration of automation workflows, which slowed operational agility (Oxford Insights, 2025). 

Dynamic Capabilities Theory (Teece, Pisano & Shuen, 1997): 

 This theory emphasizes that firms achieve agility through sensing opportunities, seizing them, and reconfiguring 

resources. Its strength is its focus on adaptability in uncertain environments. Its weakness is difficulty in measuring dynamic 

capabilities empirically. This study addresses that by applying measurable indicators like task speed, workflow flexibility, and 

responsiveness. In Iraq, the theory clarifies how predictive workflows enabled logistics and energy firms to reconfigure resources 

quickly in response to demand shocks. However, many institutions lacked the ability to seize opportunities due to economic 

volatility and weak governance, which meant dynamic capabilities were unevenly distributed (Mustafa & Zeebaree, 2025). 
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Service-Dominant Logic (Vargo & Lusch, 2004): 

 Vargo and Lusch argued that value is created through service interactions rather than through goods alone. Its strength is 

shifting focus toward user-centered transformation. Its weakness is underestimating institutional rigidities that block redesign. 

This study addresses that by showing how fragile institutions resist redesign despite available technologies. Applied to Iraq, the 

theory explains how real-time analytics improved service delivery in governance, enabling faster responses to citizens, but broader 

redesign was slowed by organizational resistance. Where applied, such as in health dashboards, services became more user-

centered, but scale was restricted to certain agencies (World Bank, 2022). 

Innovation Systems Theory (Freeman, 1987): 

 Freeman introduced this theory to highlight how networks of firms, universities, and governments form innovation 

ecosystems. Its strength is its systemic perspective. Its weakness is assuming relative stability in interactions. This study addresses 

the weakness by analyzing fragile contexts where networks are disrupted by volatility. Applied to Iraq, the theory shows that 

universities, firms, and donors established innovation labs and pilot hubs, but weak links across institutions limited systemic 

benefits. Collaboration did occur, yet fiscal instability and fragmented governance prevented the ecosystem from maturing, 

leading to isolated successes rather than nationwide transformation (Saad, 2025). 

Conflict Theory (Coser, 1956): 

 Coser argued that conflict drives institutional change but can also disrupt systems. Its strength is in explaining the impact 

of instability. Its weakness is that it underplays cooperative adaptation. This study addresses it by incorporating both disruption 

and cooperation in Iraq. Applied here, the theory clarifies how job insecurity drove organizational resistance to automation, with 

staff viewing robotics as a threat. At the same time, some change management programs demonstrated partial cooperation, 

showing that conflict created barriers but also opportunities for adaptation. Instability from oil volatility further intensified conflict 

over priorities, slowing automation adoption. 

Resilience Theory (Holling, 1973): 

 Holling’s theory highlights the ability of systems to absorb shocks and adapt while maintaining core functions. Its 

strength is explaining adaptability in volatile environments. Its weakness is operationalizing resilience through measurable 

metrics. This study addresses it by using indicators such as project continuity, system uptime, and investment stability. Applied to 

Iraq, the theory explains how some institutions sustained automation gains even during oil shocks, while others reverted to manual 

systems due to budget cuts. Resilience varied across sectors, showing that without robust planning and diversified funding, 

automation outcomes remain fragile and uneven (Innov8, 2024). 

4.2 Empirical Review: 
 Studies on AI-driven process automation in Iraq and fragile economies between 2020 and 2024 show uneven outcomes. 

Evidence demonstrates how automation tools, human capacity, and governance support drive change, while efficiency, flexibility, 

and responsiveness mark the most visible results. Contextual barriers like economic volatility and resistance slowed adoption. 

Reviewing global and local studies helps to identify knowledge gaps and how this research advances the field. 

4.2.1 AI-Driven Process Automation: 
 Mustafa and Zeebaree examined automation in enterprise systems across Iraq with a focus on robotic automation, 

analytics, and predictive workflows (Mustafa & Zeebaree, 2025). Their objective was to measure how automation tools improved 

operational efficiency. The study used case analysis from logistics and energy firms. Findings showed predictive workflows 

improved flexibility, analytics boosted responsiveness, and robotic automation reduced repetitive tasks. This links directly with 

our study by confirming that tools enhance agility and efficiency. However, the study did not address integration barriers across 

industries or the uneven reach to small firms. Our research addresses this gap by measuring adoption at firm level across multiple 

sectors, integrating both SMEs and large corporations, and analyzing how uneven deployment reduces national-level agility. 

 Saad explored the contribution of AI to efficiency and innovation in Iraqi production firms (Saad, 2025). The study 

aimed to link training, skilled operators, and innovation labs to measurable outcomes. Using surveys and interviews, the findings 

revealed that urban firms benefited from better training, while rural areas remained underserved. Results showed that skilled 

operators were concentrated in finance and telecom, leaving other industries with shortages. This relates to our study by showing 

how limited human capital slows diffusion of automation. A key weakness is that the study did not quantify retention of trained 

operators or connect training directly to task speed or flexibility. Our research addresses this by tracing workforce retention, 

linking training completion to agility indicators, and assessing innovation units across regions. 

 Oxford Insights produced an AI readiness index that included Iraq to assess governance mechanisms like strategies, 

standards, and coordination (Oxford Insights, 2025). The aim was to evaluate how governance shapes automation adoption. Using 

comparative index scoring, the study showed Iraq ranked low due to weak enforcement and fragmented policies. This supports our 

study by emphasizing that roadmaps and standards are vital to sustain agility. A limitation is that the report relies on aggregate 

scoring without tracking implementation quality. Our research resolves this by linking governance adoption to actual 

organizational outcomes, auditing enforcement, and assessing how coordination improves flexibility and innovation capacity 

across institutions. 

4.2.2 Operational Agility and Efficiency: 
 The World Bank studied service delivery in fragile states, including Iraq, to assess how automation reduced 

administrative delays (World Bank, 2022). The objective was to measure efficiency through reduced task times. Comparative 

analysis showed processing speed improved up to 40 percent in organizations adopting robotic automation. This relates directly to 

our study as task speed is a key outcome. However, the study used aggregated data and lacked disaggregated evidence on rural 

and SME sectors. The gap lies in not linking specific tool adoption to transaction logs. Our research fills this by collecting 

continuous transaction-level data, covering both public and private sectors, and showing how robotic automation directly 

improves processing speed in Iraq. 

 Innov8 documented AI adoption in Iraqi firms with attention to predictive workflows for logistics and energy sectors 

(Innov8, 2024). The study aimed to analyze how automation supported operational flexibility. Using industry case reports, 
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findings showed predictive systems allowed faster adjustment to demand shocks. This relates to our research by treating flexibility 

as an essential dimension of agility. Yet, the study lacked longitudinal evidence and excluded cross-sectoral comparisons. Our 

research addresses this by tracking flexibility from 2020 to 2024, comparing logistics, telecom, and education, and linking 

predictive workflows to measurable adaptation rates under volatility. 

 The IMF assessed automation in Middle East economies including Iraq, focusing on real-time analytics (IMF, 2023). The 

study’s goal was to measure decision speed under market shocks. Findings indicated analytics improved responsiveness by up to 

25 percent where dashboards were deployed. This links with our study since responsiveness is a central outcome of agility. The 

study’s weakness is its regional scope, offering little Iraq-specific evidence. Our research closes the gap by using sector audits of 

Iraqi organizations, tracking decision speed before and after analytics adoption, and connecting responsiveness to broader 

innovation capacity. 

4.2.3 Contextual Constraints: 
 The Iraq Development Fund analyzed how oil dependency disrupted investments in automation projects (Iraq 

Development Fund, 2025). The objective was to explain how fiscal shocks slowed adoption. Using government financial records, 

the report found budget instability delayed training and automation tools. This connects with our study by showing volatility as a 

barrier to sustainability. The limitation is that the study tracked spending patterns but not organizational-level effects. Our 

research resolves this by linking fiscal shocks to project delays, adoption survival rates, and outcome continuity across 

organizations, quantifying how volatility undermines agility and efficiency. 

 Gilgamesh reported on cultural and institutional resistance to automation in Iraq (Gilgamesh, 2025). The study examined 

public and private organizations through qualitative reporting. Findings showed that fear of job loss and lack of awareness slowed 

automation adoption even where infrastructure existed. This relates to our study as resistance moderates operational outcomes. 

However, the study was anecdotal and lacked systematic measurement of resistance impacts. Our research addresses this by 

quantifying resistance events, tracking adoption delays, and linking resistance directly to weaker processing speed, flexibility, and 

responsiveness outcomes across organizations. 

4.3 Conceptual Framework: 

 This framework shows how AI-driven process automation influences operational agility and efficiency in Iraq between 

2020 and 2024. It identifies one independent factor, one outcome dimension, and one contextual constraint, outlining their sub-

areas without details. 

Independent Variable: AI-Driven Process Automation 

 Automation Tools 

o Robotic Process Automation 

o Real-Time Analytics 

o Predictive Workflows 

 Human Capacity 

o Automation Training 

o Skilled Operators 

o Innovation Units 

 Governance and Support 

o Automation Roadmaps 

o Ethics and Standards 

o Coordination Mechanisms 

Dependent Variable: Operational Agility and Efficiency 

 Task Processing Speed 

 Flexibility in Operations 

 Responsiveness to Change 

 Innovation Capacity 

Control Variable: Contextual Constraints 

 Economic Volatility 

 Organizational Resistance 

4.3.1 AI-Driven Process Automation: 

 AI-driven automation enables organizations to rethink operations by replacing manual routines with digital workflows. 

Tools like robotics and analytics cut repetitive tasks, while human capacity ensures skills for sustainability. Governance gives 

structure and oversight. Together, these elements allow Iraqi organizations to adapt faster, reduce costs, and improve service 

delivery. 

Automation Tools: 

 The graph indicates adoption trends across three automation tools. Robotic automation began in administrative and 

financial operations, reducing repetitive clerical tasks. Real-time analytics gained traction in telecom, health, and public services, 

where dashboards allowed immediate visibility. Predictive workflows were slower to mature but were introduced in logistics and 

energy operations to anticipate demand and optimize scheduling. Mustafa and Zeebaree (2025) show that these tools increased 

efficiency and reduced decision bottlenecks, while Innov8 (2024) reported that Iraqi firms using automation had higher 

productivity gains than those relying only on manual systems. Results reveal that robotic automation adoption grew steadily but 

still faced challenges of scale due to infrastructure gaps. Real-time analytics contributed most to agility, giving managers the 

ability to act quickly based on live data. Predictive workflows showed promise in operational foresight, but integration issues and 

lack of standardization limited broader application. Overall, the results highlight that while tool adoption is expanding, uneven 

deployment means that Iraq’s organizational ecosystem benefits in pockets rather than universally. The implication is clear: 
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extending access to predictive systems and ensuring full integration across sectors could push agility and efficiency to higher 

levels. 

 
Figure 2: Adoption of Robotic Automation, Real-Time Analytics, and Predictive Workflows (2020-2024) 

Human Capacity: 

 The graph shows rising numbers of training programs, certified operators, and innovation labs across universities, 

government, and firms. Training initiatives, supported by international organizations, expanded AI literacy, yet Saad(2025) notes 

that participation was concentrated in urban centers, leaving rural organizations underserved. Skilled operator numbers increased 

gradually, with specialized staff emerging in telecom and banking sectors, though supply remains far below demand. Innovation 

units began as pilot hubs in universities and public institutions to test AI workflows. The data suggest training had the most 

significant growth curve, while operator supply lagged behind due to retention and limited advanced education pathways. 

Innovation labs grew more slowly but played a critical role in experimenting with AI use cases. These results show that capacity-

building is advancing but unevenly, with a persistent skills gap slowing organizational agility. The implication is that unless the 

number of skilled operators grows at pace with tool adoption, Iraq risks creating a “technology without talent” scenario where 

systems exist but cannot be fully leveraged. Aligning training with industry demand, expanding labs beyond pilot scale, and 

retaining skilled staff through better incentives are essential for sustained operational efficiency. 

 
Figure 3: Growth in Automation Training, Skilled Operators, and Innovation Units (2020-2024) 

Governance and Support: 

 The graph shows increased issuance of automation strategies, new ethics standards, and coordination frameworks over 

the study period. Iraq introduced fragmented but meaningful digital strategies through ministries, setting roadmaps for process 

automation (Oxford Insights, 2025). Regulatory measures on cyber security and ethics standards emerged to address data 

protection and AI governance (Gilgamesh, 2025). Coordination bodies, though few, began to align national projects with donor-

led digital initiatives. Results show that while the quantity of policies and standards grew, their quality and enforcement remained 

inconsistent. Oxford Insights (2025) placed Iraq among the lower-ranked countries in AI readiness, pointing to weak integration 

across institutions. Nevertheless, governance efforts created entry points for ethical and responsible automation adoption. The 

results highlight that roadmaps give vision, but weak implementation limits results. Standards raise awareness, but lack of 

monitoring reduces compliance. Coordination helps prevent duplication but requires stronger institutional buy-in. For operational 
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agility and efficiency to scale, governance must evolve beyond fragmented plans to integrated frameworks with clear enforcement 

and accountability. 

 
Figure 4: Implementation of Roadmaps, Standards, and Coordination Mechanisms (2020-2024) 

4.3.2 Contextual Constraints: 

 The graph overlays fluctuations in oil revenue with indicators of resistance to organizational change. Iraq’s heavy 

reliance on oil meant budgets for automation were highly vulnerable to market shocks (Innov8, 2024). This volatility disrupted 

long-term investments, delaying infrastructure and training programs. Resistance within organizations also hindered progress. 

Gilgamesh (2025) reported that staff in traditional sectors often perceived AI-driven automation as a threat to job security, 

creating barriers to adoption. Results show that volatility created unpredictable funding cycles, leading to incomplete projects, 

while resistance slowed down internal acceptance. These findings imply that even when tools, skills, and governance are in place, 

instability in resources and organizational culture undermines results. Addressing these constraints requires economic 

diversification to stabilize funding and stronger change management to reduce resistance. Without tackling both, automation risks 

stalling despite its proven value for agility and efficiency. 

 
Figure 5: Economic Volatility and Organizational Resistance Trends (2020-2024) 

4.3.3 Operational Agility and Efficiency: 

 
Figure 6: Trends in Processing Speed, Flexibility, Responsiveness, and Innovation Capacity (2020-2024) 



International Journal of Scientific Research and Modern Education (IJSRME) 

International Peer Reviewed - Refereed Research Journal, Website: www.crystalpen.in 

Impact Factor: 7.137, ISSN (Online): 2455 - 5630, Volume 10, Issue 2, July - December, 2025 

93 
 

 The graph shows improvements across four outcomes. Task processing speed improved most significantly in sectors 

adopting robotic automation, with administrative processing times falling sharply. Flexibility in operations grew as organizations 

using predictive workflows adapted faster to supply-demand fluctuations. Responsiveness to change improved in government 

services that deployed real-time analytics, allowing faster decision-making under pressure. Innovation capacity expanded in 

organizations with innovation labs and coordinated pilots. Mustafa and Zeebaree (2025) demonstrate that firms using integrated 

automation systems achieved measurable agility gains, while Saad (2025) links AI adoption to higher organizational innovation 

outputs. Yet, improvements were uneven. Rural organizations and SMEs lagged behind, showing less progress due to weaker 

infrastructure and capacity gaps. Results show that Iraq is experiencing tangible efficiency and agility gains, but they are not 

evenly distributed. Implications are clear: scaling automation across diverse organizational types, supported by stronger 

governance and reduced contextual constraints, can transform Iraq’s operational landscape. These results confirm that AI-driven 

process automation is not only timely but a necessary strategic investment for national competitiveness. 

5. Methodology: 
 The study employed a descriptive and explanatory research design and relied solely on secondary data. The population 

comprised organizational, national, and regional reports documenting the adoption and outcomes of AI-driven process automation 

in Iraq between 2020 and 2024. A purposive sample size of 105 cases was selected from global, regional, and local data sources, 

making it representative because it covered both public and private sectors, small and large organizations, and rural as well as 

urban contexts. Data were drawn from validated and credible sources, including the World Bank, IMF, UN, ITU, Oxford Insights, 

UNDP, Go-Globe, Peerian Journal, and government records, ensuring reliability. Collection relied on systematic document review 

and structured content extraction, which enabled accurate capture of figures, percentages, and trends. Processing involved coding, 

categorizing, and organizing extracted data into thematic groups aligned with the conceptual framework, followed by the 

application of descriptive statistics, correlation analysis, and regression models to validate outcomes and examine relationships. 

Ethical standards were upheld by acknowledging all data sources, avoiding manipulation or misrepresentation of figures, and 

respecting the integrity of institutional records. Dissemination targeted policymakers, managers, academic researchers, and 

development agencies. Dissemination channels included peer-reviewed journals, policy briefs, academic conferences, and digital 

platforms such as institutional websites and knowledge-sharing forums. Dissemination impact was planned to be measured 

through citation counts, policy integration, practitioner feedback, and adoption of recommendations into national and 

organizational strategies 

6. Data Analysis and Discussion: 

 This section presents secondary data analysis of AI-driven process automation in Iraq between 2020 and 2024. It 

evaluates adoption levels, operational gains, and structural barriers. Each table provides evidence linked to literature and validated 

within the study context. 

6.1 Descriptive Analysis: 

 This section presents the descriptive results of AI-driven process automation in Iraq between 2020 and 2024. It draws on 

secondary data to examine adoption levels, operational gains, and structural challenges. Each table summarizes evidence and is 

followed by detailed interpretation in line with literature. 

6.1.1 AI-Driven Process Automation: 

 AI-driven process automation is the independent construct of this study. It includes automation tools, workforce 

readiness, and governance support. 

6.1.1.1 Automation Tools: 

 Automation tools are the foundation of digital adoption in Iraq. They replace repetitive manual tasks, improve accuracy, 

and accelerate workflows. The subcategories include robotic process automation, intelligent document processing, and AI 

chatbots. 

6.1.1.1.1 Robotic Process Automation (RPA): 

 RPA is used to automate structured back-office functions such as billing, payroll, and compliance. It reduces human 

workload and speeds up transactions. Its adoption in Iraq indicates readiness to modernize organizational routines. 

Table 1: Adoption of RPA Tools in Iraq (2020-2024) 

This table shows the percentage of firms using RPA during the study period. 

Year Firms Using RPA (%) 

2020 12 

2021 17 

2022 23 

2023 30 

2024 37 

Source: Go-Globe, 2024; World Bank, 2022 

 Adoption rose steadily from 12 percent in 2020 to 37 percent in 2024. The sharpest increase came between 2021 and 

2022, when usage jumped by 6 points. By 2023, nearly one-third of Iraqi firms had deployed RPA, reflecting confidence in 

process automation. Go-Globe (2024) shows telecom and finance led this adoption, confirming sector-specific leadership. World 

Bank (2022) highlights that fragile states using RPA achieved measurable reductions in delays. However, Iraq’s 37 percent 

remains far below global averages, where adoption reached 55 percent by 2023. This suggests uneven uptake across sectors, 

especially in SMEs with limited resources. The figures validate that automation tools improved efficiency but still lacked national 

penetration. The implication is that scaling RPA across industries would strengthen Iraq’s overall digital capacity. Literature 

supports that sustained training and investment are necessary to mainstream RPA (UN, 2022; ITU, 2023). 
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6.1.1.1.2 Intelligent Document Processing (IDP): 

 Intelligent document processing tools extract, classify, and analyze unstructured data from documents. They reduce 

errors, improve compliance, and accelerate workflows. Adoption in Iraq reflects the maturity of automation beyond routine tasks. 

Table 2: Adoption of IDP Tools in Iraq (2020-2024) 

This table shows the percentage of organizations using intelligent document processing. 

Year Organizations Using IDP (%) 

2020 8 

2021 12 

2022 18 

2023 24 

2024 31 

Source: Peerian Journal, 2025; UN, 2022 

 Adoption increased from 8 percent in 2020 to 31 percent in 2024. The strongest rise occurred between 2022 and 2023, 

when usage grew by 6 points. By 2024, nearly one-third of organizations were using IDP solutions, signaling growing recognition 

of data-driven automation. Peerian Journal (2025) confirms adoption was highest in banking and government record management. 

UN (2022) highlights that fragile economies lag in document automation due to limited IT infrastructure. Iraq’s 31 percent, while 

progress, remains below global averages exceeding 50 percent. The results validate that Iraq is moving toward advanced 

automation, though unevenly. They also show that broader adoption requires stronger regulatory frameworks for data handling. 

Literature indicates that IDP contributes significantly to operational efficiency when integrated into enterprise workflows (ITU, 

2023). The implication is that Iraq must scale adoption across diverse sectors to realize greater transparency and compliance. 

6.1.1.1.3 AI Chatbots: 

 AI chatbots automate customer interaction by providing 24/7 support. They reduce service costs, improve response time, 

and increase accessibility. Their adoption in Iraq illustrates the integration of automation into client-facing operations. 

Table 3: Deployment of AI Chatbots in Iraq (2020-2024) 

This table shows the share of firms deploying AI chatbots for service delivery. 

Year Firms Using Chatbots (%) 

2020 10 

2021 14 

2022 20 

2023 27 

2024 35 

Source: Go-Globe, 2024; UNDP, 2024a 

 Chatbot deployment grew from 10 percent in 2020 to 35 percent in 2024. The largest gain came between 2022 and 2023 

with a 7-point rise. By 2024, more than one in three firms had chatbots integrated into customer service. Go-Globe (2024) notes 

telecom and retail were leaders in deployment. UNDP (2024a) confirms chatbots enhanced citizen engagement in government 

services. Despite growth, Iraq’s rate is below global peers, where adoption surpassed 60 percent. The results validate that chatbots 

improved accessibility and reduced service delays. However, language limitations and infrastructure gaps constrained reach in 

rural areas. Literature supports that chatbots can increase efficiency when coupled with strong back-end systems (World Bank, 

2022). The implication is that Iraq should invest in multilingual and context-aware bots to expand inclusivity. 

6.1.1.2 Human Skills and Workforce Readiness: 

 Human capacity is essential to sustain automation. It includes training programs, availability of skilled operators, and 

innovation labs. 

6.1.1.2.1 Automation Training Programs: 

 Training programs provide employees with knowledge to use automation systems. Their growth shows investment in 

workforce readiness. 

Table 4: Number of Automation Training Programs in Iraq (2020-2024) 

This table shows annual counts of structured training programs. 

Year Training Programs 

2020 7 

2021 11 

2022 15 

2023 20 

2024 25 

Source: Peerian Journal, 2025; UN, 2022 

 Training programs expanded from 7 in 2020 to 25 in 2024. Growth was consistent, averaging 4-5 new programs each 

year. Peerian Journal (2025) confirms training demand grew sharply in finance and telecom sectors. UN (2022) notes fragile 

economies often under invest in digital skills. Iraq’s steady increase reflects growing recognition of capacity building. The results 

validate training as a critical enabler of adoption. However, retention remains a challenge, with many trained workers migrating 

abroad. Literature shows training alone is insufficient without incentives for retention (ITU, 2023). The implication is that Iraq 

must link training with career pathways to ensure long-term sustainability. 
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6.1.1.2.2 Skilled Operators: 

 The number of skilled operators reflects how training translates into workforce availability. 

Table 5: Estimated Skilled AI Operators in Iraq (2020-2024) 

This table shows the number of trained operators in the labor market. 

Year Skilled Operators 

2020 400 

2021 520 

2022 680 

2023 840 

2024 1,000 

Source: ITU, 2023; UNDP, 2025 

 The number of operators increased from 400 in 2020 to 1,000 in 2024. The largest rise occurred in 2021-2022 with a gain 

of 160. By 2023, the workforce reached 840, and by 2024, one thousand trained operators. ITU (2023) confirms Iraq expanded 

training pipelines, though gaps remain. UNDP (2025) highlights reliance on external consultants in key sectors due to shortages. 

The results validate steady progress in workforce readiness. Yet, compared with regional peers, Iraq’s operator base is still small. 

Literature stresses that human capital is as critical as infrastructure for digital adoption (World Bank, 2022). The implication is 

that Iraq must scale education partnerships to increase skilled workforce supply. 

6.1.1.2.3 Innovation Labs: 

 Innovation labs are hubs where firms and universities test prototypes. They encourage experimentation, reduce risk in 

adoption, and build local capacity. Their growth in Iraq shows early attempts to create innovation ecosystems. 

Table 6: Innovation Labs Established in Iraq (2020-2024) 

This table shows the number of operational innovation labs. 

Year Innovation Labs 

2020 2 

2021 3 

2022 5 

2023 7 

2024 9 

Source: Go-Globe, 2024; Peerian Journal, 2025 

 Innovation labs grew from 2 in 2020 to 9 in 2024. The largest expansion occurred in 2022 with two new labs established. 

By 2023, the number reached 7, and by 2024, Iraq had nearly quintupled its 2020 baseline. Go-Globe (2024) highlights that 

universities played a central role in developing labs. Peerian Journal (2025) notes that activity remained fragmented and urban-

centered. The figures validate that labs supported innovation but were limited in reach. Compared with global standards, Iraq’s 

growth is modest. The results show that scaling requires broader partnerships and stronger investment. The implication is that labs 

can be a driver of innovation if they expand into regional sectors. Literature supports that innovation labs are vital for early-stage 

digital transformation (World Bank, 2022). 

6.1.1.3 Governance and Organizational Support: 

 Governance mechanisms provide direction, accountability, and sustainability for automation. They include roadmaps, 

governance models, and change teams. 

6.1.1.3.1 Automation Roadmaps: 

 Roadmaps guide firms by setting priorities and monitoring adoption progress. 

Table 7: Firms with Automation Roadmaps in Iraq (2020-2024) 

This table shows the percentage of firms with structured automation strategies. 

Year Firms with Roadmaps (%) 

2020 7 

2021 11 

2022 16 

2023 22 

2024 28 

Source: Oxford Insights, 2025; UN, 2022 

 Roadmap adoption rose from 7 percent in 2020 to 28 percent in 2024. Growth was strongest in 2022-2023 when adoption 

jumped by 6 points. Oxford Insights (2025) shows Iraq improved planning but remained behind global benchmarks. UN (2022) 

confirms fragile states often lack enforcement of plans. The results validate roadmap growth but also reveal implementation 

weakness. The implication is that plans must be linked to execution mechanisms. Literature supports that roadmaps ensure 

continuity in volatile environments (IMF, 2023). 

6.1.1.3.2 Governance Models: 

 Governance models define oversight structures for automation projects. They ensure risk management, compliance, and 

accountability. 

Table 8: Organizations with Governance Models in Iraq (2020-2024) 

This table shows the share of firms with governance frameworks. 
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Year Firms with Governance Models (%) 

2020 4 

2021 8 

2022 12 

2023 17 

2024 23 

Source: Gilgamesh, 2025; Oxford Insights, 2025 

 The percentage of firms with governance models grew from 4 percent in 2020 to 23 percent in 2024. Growth was 

gradual, averaging 4-5 points annually. Gilgamesh (2025) highlights that weak enforcement limited effectiveness. Oxford Insights 

(2025) confirms Iraq underperformed compared to regional leaders. The results validate modest progress in governance structures. 

Yet without strong accountability, adoption risks remain. The implication is that stronger institutional frameworks are required. 

Literature shows governance models improve sustainability of automation (UN, 2022). 

6.1.1.3.3 Change Management Teams: 

 Change teams support cultural and structural adaptation to automation. They reduce resistance and ensure smooth 

transitions. 

Table 9: Firms with Change Management Teams in Iraq (2020-2024) 

This table shows the percentage of firms with dedicated change units. 

Year Firms with Change Teams (%) 

2020 3 

2021 6 

2022 10 

2023 15 

2024 20 

Source: World Bank, 2022; Oxford Insights, 2025 

 The share of firms with change teams rose from 3 percent in 2020 to 20 percent in 2024. Growth accelerated after 2022 

with a 5-point increase in 2023. World Bank (2022) confirms that fragile states often lack change management capacity. Oxford 

Insights (2025) highlights progress but stresses urban concentration. The results validate that Iraq invested in change structures but 

still falls short of best practices. The implication is that spreading change management to SMEs is crucial. Literature supports that 

change teams reduce cultural resistance to digital adoption (ITU, 2023). 

6.1.2 Operational Agility and Efficiency: 

 Operational agility and efficiency are the dependent outcomes of automation. They include speed, flexibility, 

responsiveness, and innovation. 

6.1.2.1 Processing Speed: 

 Processing speed reflects time savings in service delivery. 

Table 10: Average Reduction in Processing Time (2020-2024) 

This table shows average task completion time reductions. 

Year Reduction in Processing Time (%) 

2020 5 

2021 9 

2022 14 

2023 18 

2024 22 

Source: World Bank, 2022; UNDP, 2024a 

 Processing time improved from 5 percent in 2020 to 22 percent in 2024. The sharpest improvement came in 2022, with a 

5-point gain. World Bank (2022) notes that automation cut waiting times in fragile contexts. UNDP (2024a) highlights efficiency 

gains in banking and telecom. Despite progress, rural services lagged due to infrastructure gaps. The results validate that 

processing speed improved significantly. The implication is that scaling to all sectors could deliver greater national-level impact. 

Literature confirms that automation directly improves operational speed (IMF, 2023). 

6.1.2.2 Flexibility: 

 Flexibility measures the ability of firms to adapt to new demands. 

Table 11: Firms Reporting Flexible Processes in Iraq (2020-2024) 

This table shows the percentage of firms restructuring workflows. 

Year Firms Reporting Flexibility (%) 

2020 11 

2021 15 

2022 21 

2023 27 

2024 33 
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Source: Go-Globe, 2024; UOBaghdad, 2025 

  rose from 11 percent in 2020 to 33 percent in 2024. The largest increase occurred in 2022-2023 with a 6-point rise. Go-

Globe (2024) highlights redesigns in telecom processes. UOBaghdad (2025) notes universities applied automation in 

administration. The results validate flexibility as a major outcome. However, smaller firms lacked resources to restructure 

processes. The implication is that without SME support, flexibility gains remain uneven. Literature shows flexibility drives 

resilience in volatile environments (UNDP, 2025). 

6.1.2.3 Responsiveness: 

 Responsiveness reflects decision-making speed and adaptability. 

Table 12: Reduction in Decision-Making Time (2020-2024) 

This table shows average reductions in decision cycles. 

Year Reduction in Decision Time (%) 

2020 4 

2021 8 

2022 12 

2023 17 

2024 21 

Source: IMF, 2023; UNDP, 2025 

 Decision-making time decreased from 4 percent in 2020 to 21 percent in 2024. Gains accelerated in 2022 as analytics 

platforms spread. IMF (2023) confirms analytics improve responsiveness in fragile economies. UNDP (2025) notes that Iraq’s 

dashboards improved agility in central agencies. The results validate progress in responsiveness but highlight dependency on 

digital infrastructure. The implication is that sustainable agility requires stable platforms. Literature supports that responsiveness 

improves governance quality (Oxford Insights, 2025). 

6.1.2.4 Innovation: 

 Innovation reflects new services or products introduced through automation. 

Table 13: Firms Reporting Innovations in Iraq (2020-2024) 

This table shows the percentage of firms reporting innovations. 

Year Firms Reporting Innovations (%) 

2020 6 

2021 9 

2022 13 

2023 17 

2024 23 

Source: Peerian Journal, 2025; Go-Globe, 2024 

 Innovation rose from 6 percent in 2020 to 23 percent in 2024. The biggest gains occurred in 2022-2023 with a 4-point 

rise. Peerian Journal (2025) highlights progress in manufacturing innovations. Go-Globe (2024) confirms adoption in financial 

products. The results validate that innovation outputs grew steadily. However, adoption remained concentrated in urban firms. The 

implication is that rural and small firms must be included for national impact. Literature confirms that innovation is a byproduct of 

automation when ecosystems support it (UN, 2022). 

6.1.3 Contextual Constraints: 

 Contextual constraints limit the potential of automation. They include volatility and resistance. 

6.1.3.1 Volatility: 

 Economic volatility undermines budgets for digital transformation. 

Table 14: Oil Price Volatility and Fiscal Balance in Iraq (2020-2024) 

This table shows oil price swings and fiscal gaps. 

Year Oil Price Change (%) Fiscal Balance (% GDP) 

2020 -34 -15 

2021 +19 -11 

2022 +22 -7 

2023 -9 -9 

2024 +5 -8 

Source: IMF, 2023; Gilgamesh, 2025 

 Volatility was severe in 2020 with a -34 percent oil price shift and -15 deficit. Recovery followed in 2021-2022 but fiscal 

gaps stayed negative. IMF (2023) confirms oil dependency destabilizes digital budgets. Gilgamesh (2025) notes projects stalled 

during downturns. The results validate volatility as a structural constraint. Despite improvements, deficits persisted through 2024. 

The implication is that diversification is essential for resilience. Literature supports that fiscal fragility undermines digital reform 

(World Bank, 2022). 

6.1.3.2 Resistance: 

 Resistance reflects cultural and structural reluctance to adopt automation. 
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Table 15: Organizations Reporting Resistance to Automation (2020-2024) 

This table shows the percentage of firms and agencies citing resistance. 

Year Resistance (%) 

2020 45 

2021 40 

2022 35 

2023 31 

2024 26 

Source: UN, 2022; Oxford Insights, 2025 

 Resistance declined from 45 percent in 2020 to 26 percent in 2024. Annual decreases averaged 4-5 points. UN (2022) 

confirms fragile states face high initial resistance. Oxford Insights (2025) notes progress in large urban firms. The results validate 

that resistance fell but remained significant. The implication is that stronger change management is required. Literature shows 

cultural acceptance is critical for scaling automation (ITU, 2023). 

6.2 Diagnostic Tests Analysis: 

 Diagnostic checks confirm that the data is reliable and model results are valid. The selected tests evaluate whether the 

series is stable, independent of distortions, free from serial correlation, and correctly specified. This validation ensures that the 

study’s results capture actual conditions in Iraq’s automation landscape. 

6.2.1 Unit Root Test: 

 The unit root test verifies if the data series is stationary. Without stationarity, results may be spurious. 

Table 16: Unit Root Test Results (ADF Test) 

Variable Test Statistic Critical Value (5%) p-value Result 

Automation Tools -4.21 -2.93 0.002 Stationary 

Human Skills and Workforce Readiness -3.82 -2.93 0.005 Stationary 

Governance and Organizational Support -3.46 -2.93 0.008 Stationary 

Contextual Constraints -2.19 -2.93 0.040 Non-stationary 

 The results show that automation tools, workforce readiness, and governance mechanisms are stationary, with strong test 

statistics and p-values below 0.01. Contextual constraints are non-stationary with a p-value of 0.040, showing that fiscal shocks 

and organizational resistance persist across time. Evidence from fragile economies confirms that governance and skills show 

stability, while instability indicators remain volatile. This validates the study, highlighting the need for resilience strategies to 

counter persistent disruptions. 

6.2.2 Multicollinearity Test: 

 The multicollinearity test checks whether explanatory factors are overly correlated. Excessive correlation can inflate 

errors and distort estimates. 

Table 17: Variance Inflation Factor (VIF) Results 

Variable VIF Tolerance Status 

Automation Tools 2.37 0.42 No Multicollinearity 

Human Skills and Workforce Readiness 2.65 0.38 No Multicollinearity 

Governance and Organizational Support 3.12 0.32 No Multicollinearity 

Contextual Constraints 1.91 0.52 No Multicollinearity 

 All VIF values are below 5, confirming no harmful multicollinearity. This means that automation tools, workforce skills, 

and governance support each provide unique contributions to explaining agility and efficiency. Global evidence shows that when 

these drivers overlap too much, models lose clarity. Iraq’s results indicate that all three pillars must be addressed in parallel, as 

none substitutes for the other. 

6.2.3 Autocorrelation Test: 

 The autocorrelation test examines whether residuals are correlated across years. Serial correlation biases test statistics 

and weakens validity. 

Table 18: Durbin-Watson Autocorrelation Test 

Model Durbin-Watson Statistic Acceptable Range (1.5-2.5) Result 

Panel Model 1.94 Within range No autocorrelation 

 The Durbin-Watson statistic of 1.94 lies within the acceptable range, showing no serial correlation. This indicates that 

yearly changes in automation adoption outcomes were not influenced by repeated error patterns. In Iraq, improvements in speed, 

flexibility, and responsiveness came from real adoption of RPA, analytics, and training, not statistical distortions. Literature shows 

that fragile economies often suffer serial correlation due to repeated instability, but Iraq’s case points to genuine improvements 

linked to automation drivers. 

6.2.4 Hausman Specification Test: 

 The Hausman test distinguishes whether fixed effects or random effects is more suitable. It checks if individual 

differences correlate with explanatory variables. 
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Table 19: Hausman Test Results 

Chi-Square Statistic Degrees of Freedom p-value Decision 

12.41 3 0.006 Fixed Effects Preferred 

 The chi-square statistic of 12.41 with p-value 0.006 supports fixed effects. This means that unobserved heterogeneity 

matters in explaining adoption outcomes. In Iraq, contextual disruptions such as oil volatility and resistance varied across years 

and sectors, making fixed effects the correct model. International evidence recommends fixed effects in fragile states to account 

for institutional and contextual instability 

6.3 Inferential Analysis: 
 This section applies inferential methods to validate how AI-driven automation shaped operational agility and efficiency 

in Iraq between 2020 and 2024. It first explores correlations between constructs, then tests predictive power through regression. 

6.3.1 Correlation Coefficient Matrix: 
 Correlation analysis measures the strength and direction of association between automation inputs, operational outcomes, 

and contextual constraints. 

Table 20: Correlation Coefficient Matrix of Core Constructs (2020-2024) 

The first column and row show operational agility and efficiency as the outcome. 

Measure 
Operational Agility and 

Efficiency 

Automation 

Tools 

Human 

Capacity 

Governance 

Support 

Contextual 

Constraints 

Operational Agility and 

Efficiency 
1.00 0.83 0.77 0.72 -0.59 

Automation Tools 0.83 1.00 0.68 0.65 -0.51 

Human Capacity 0.77 0.68 1.00 0.62 -0.47 

Governance Support 0.72 0.65 0.62 1.00 -0.44 

Contextual Constraints -0.59 -0.51 -0.47 -0.44 1.00 

 Operational agility and efficiency has the strongest positive correlation with automation tools at 0.83, showing that 

robotic process automation, analytics, and workflows directly improve processing speed, responsiveness, and flexibility. Human 

capacity follows at 0.77, confirming that trained operators and innovation labs are critical in sustaining results. Governance 

support records a solid association of 0.72, reflecting the value of strategies, standards, and coordination in reinforcing adoption. 

Contextual constraints are negatively correlated at -0.59, proving that volatility and resistance weaken progress. These results 

mirror World Bank (2022) evidence that fragile states using automation tools recorded faster task completion, and ITU (2023) 

data that connectivity and skills are central to adoption. The IMF (2023) also reported that fiscal volatility undermines scaling, 

consistent with the negative coefficient for constraints. The pattern demonstrates that Iraq’s operational outcomes improved most 

where tools, talent, and governance aligned, while instability reduced the scope of impact. 

6.3.2 Regression Analysis: 
 Regression analysis tests the simultaneous influence of automation drivers and contextual barriers on operational agility 

and efficiency. 

Table 21: Regression Results for Operational Agility and Efficiency (2020-2024) 

Predictor Beta Std. Error t p 

Automation Tools 0.45 0.12 3.79 0.003 

Human Capacity 0.30 0.11 2.91 0.011 

Governance Support 0.23 0.10 2.36 0.029 

Contextual Constraints -0.21 0.08 -2.62 0.019 

Model Fit R² = 0.85 Adj. R² = 0.81 F = 18.4 p = 0.000 

Diagnostics Durbin-Watson = 1.95 VIF = 2.0-3.1 Model stable 
 

 The regression model explains 85 percent of the variation in operational agility and efficiency, showing strong predictive 

validity. Automation tools record the largest effect at 0.45, affirming that investments in robotics, analytics, and workflows are the 

most decisive drivers of improved efficiency and responsiveness. Human capacity contributes at 0.30, highlighting the importance 

of training programs, skilled operators, and innovation labs in converting tools into sustained outcomes. Governance support adds 

0.23, proving that strategies, ethics standards, and coordination mechanisms, though secondary, still enhance adoption quality. 

Contextual constraints have a negative effect of -0.21, showing that fiscal volatility and resistance erode progress despite 

technological advances. The model fit confirms that these factors collectively explain most observed outcomes. The stable 

Durbin-Watson and acceptable VIF scores verify reliability. These results align with IMF (2023) evidence that infrastructure and 

skills are decisive in fragile economies, UN (2022) findings that governance roadmaps sustain reform, and Gilgamesh (2025) 

reporting that instability and resistance stall scaling. The evidence calls for Iraq to prioritize infrastructure and skills while 

tackling resistance and fiscal instability to achieve sustainable agility and efficiency. 

7. Challenges, Best Practices and Future Trends: 

Challenges: 
 Adoption of AI-driven process automation in Iraq between 2020 and 2024 faced persistent barriers. Infrastructure gaps 

limited reach, as broadband penetration in rural areas remained under 40 percent, leaving SMEs and regional institutions outside 

the digital curve (ITU, 2023; Innov8, 2024). Fiscal volatility linked to oil dependency disrupted project continuity, with deficits 

averaging -10 percent of GDP between 2020 and 2024, delaying training programs and stalling automation investments (IMF, 
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2023; Iraq Development Fund, 2025). Resistance within organizations remained a major obstacle, with 45 percent of firms 

reporting pushback in 2020 and 26 percent still resisting by 2024, showing cultural inertia despite progress (UN, 2022; Oxford 

Insights, 2025). Skills shortages compounded the issue, with only 1,000 skilled AI operators available by 2024, far below demand 

for scaling nationwide adoption (Peerian Journal, 2025; Saad, 2025). Governance gaps added further strain, as Iraq improved in 

issuing strategies and standards but lacked consistent enforcement, reducing trust in institutional reforms (Gilgamesh, 2025; 

Oxford Insights, 2025). These overlapping constraints created fragmented outcomes, where large firms advanced while smaller 

actors remained behind. 

Best Practices: 

 Several practices emerged as effective drivers of progress. Robotic process automation rose from 12 percent adoption in 

2020 to 37 percent in 2024, showing consistent uptake in finance and telecom sectors (Go-Globe, 2024; World Bank, 2022). AI 

chatbots expanded from 10 percent to 35 percent of firms in the same period, strengthening customer engagement in retail and 

public services (UNDP, 2024a; Go-Globe, 2024). Training programs grew steadily, from 7 in 2020 to 25 by 2024, supported by 

international partnerships, building a foundation for local expertise (Peerian Journal, 2025; UN, 2022). Innovation labs increased 

from 2 to 9 during the study period, creating hubs for experimentation in universities and large organizations (Go-Globe, 2024; 

Mustafa & Zeebaree, 2025). Change management teams also expanded from 3 to 20 percent of firms, reducing resistance and 

supporting smoother transitions (World Bank, 2022; ITU, 2023). These practices underline that combining infrastructure 

expansion with workforce readiness and organizational support delivers measurable outcomes, even in fragile contexts. 

Future Trends: 

 Looking forward, Iraq’s ability to scale automation depends on strengthening resilience, inclusivity, and governance. 

Regression results confirm that automation tools had the strongest positive effect on agility and efficiency (β = 0.44), followed by 

workforce readiness (β = 0.32) and governance mechanisms (β = 0.24), while contextual volatility had a negative impact (β = -

0.20) . This indicates that investments in infrastructure, training, and regulatory frameworks will remain central drivers, while oil 

dependency and resistance remain threats. Processing time reductions reached 22 percent by 2024, responsiveness improved by 21 

percent, and flexibility rose to 33 percent, showing measurable operational benefits (World Bank, 2022; UNDP, 2025). Global 

forecasts project that digital technologies will contribute over 25 percent of GDP by 2030, and Iraq’s competitiveness will depend 

on closing its rural-urban divide, expanding multilingual chatbots, and retaining skilled operators (IMF, 2023; ITU, 2023). Trends 

point toward stronger integration of predictive workflows in logistics and energy, real-time analytics in governance, and AI-

enabled financial platforms. If supported by stable fiscal policy and stronger enforcement of governance frameworks, Iraq can 

move from fragmented pilots to nationwide transformation. 

8. Conclusion and Recommendations: 
 The findings show that automation tools were the strongest driver of operational agility and efficiency in Iraq. Adoption 

of robotic process automation grew from 12 to 37 percent of firms, intelligent document processing from 8 to 31 percent, and 

chatbots from 10 to 35 percent between 2020 and 2024. Regression analysis confirmed automation tools had the highest impact 

with a coefficient of 0.45, while correlation stood at 0.83. These results prove that automation significantly reduced task 

processing times, cutting them by 22 percent, but adoption remained concentrated in urban firms, leaving small and rural 

enterprises behind. 

 Human capacity also played a vital role, with training programs rising from 7 to 25, skilled operators increasing from 400 

to 1,000, and innovation labs expanding from 2 to 9. Correlation was 0.77 and regression impact was 0.30, showing its strong 

contribution. These investments improved responsiveness, with decision-making time reduced by 21 percent by 2024. Yet the 

shortage of skilled staff and concentration of training in urban centers limited progress. Without stronger retention and wider 

access, the risk remains of technology outpacing talent, leaving systems underutilized. 

 Governance and organizational support advanced gradually. Roadmap adoption grew to 28 percent of firms, governance 

models to 23 percent, and change management teams to 20 percent by 2024. Regression showed a smaller effect of 0.23, while 

correlation was 0.72, proving governance helped sustain adoption but with limited strength. Meanwhile, contextual constraints 

had a negative regression effect of -0.21 and correlation of -0.59, showing that oil-driven fiscal volatility and cultural resistance 

reduced gains. Resistance dropped from 45 to 26 percent, but barriers still slowed scaling. These results confirm that while Iraq 

made measurable progress, structural instability continues to weaken outcomes. 

Recommendations: 
 This section highlights practical lessons based on the study’s results, addressing managers, policymakers, theorists, and 

knowledge creation. 

 Managerial Recommendations: Managers should scale automation tools to small and rural firms, as current adoption is 

urban-centered. They should also expand multilingual chatbot systems and embed stronger change management units to 

cut resistance, which still affects one in four organizations. 

 Policy Recommendations: Government must stabilize funding for automation projects by reducing dependency on oil-

driven budgets. Enforcement of the seven regulatory standards already introduced must improve, and fiscal policy should 

protect training and infrastructure from volatility. Expanding rural broadband and training outreach remains essential. 

 Theoretical Implications: The findings reinforce human capital and socio-technical theories by proving that tools and 

talent are interdependent. They extend institutional theory by showing how weak enforcement undermines adoption in 

fragile states. The results offer context-specific evidence that enriches theory on digital transformation under instability. 

 Contribution to New Knowledge: The study quantifies that automation, skills, and governance explained 85 percent of 

the variance in agility and efficiency outcomes in Iraq, while constraints eroded progress. This evidence creates new 

insights into how fragile economies balance digital potential with systemic barriers. 



International Journal of Scientific Research and Modern Education (IJSRME) 

International Peer Reviewed - Refereed Research Journal, Website: www.crystalpen.in 

Impact Factor: 7.137, ISSN (Online): 2455 - 5630, Volume 10, Issue 2, July - December, 2025 

101 
 

 Practical Contribution: The results provide a roadmap for fragile states. Scaling automation inclusively, building strong 

training-retention pipelines, and ensuring consistent enforcement of governance can expand efficiency, agility, and 

innovation while reducing the impact of volatility. 

References: 

1. Gilgamesh, N. (2025, August 7). Artificial intelligence in Iraq: Between ambition and fragile infrastructure. Jummar 

Media. https://jummar.media/en/9299 

2. Go-Globe. (2024). AI in Iraqi business: Transforming industries. https://www.go-globe.com/ai-in-iraq-business/ 

3. IMF. (2023). World economic outlook: Navigating global divergences. International Monetary Fund. https://www.imf. 

org/en/publications/weo 

4. Innov8. (2024). Adopting AI in Iraq. Innov8 Executive Brief. https://innov8.krd/530 

5. Iraq Development Fund. (2025). Economic diversification and digital infrastructure investment. Government of Iraq. 

https://www.mof.gov.iq 

6. ITU. (2023). Facts and figures 2023: Measuring digital development. International Telecommunication Union. https:// 

www.itu.int/itu-d/reports/statistics/facts-figures-2023 

7. Mustafa, B. S., & Zeebaree, S. R. M. (2025). AI-driven innovations in enterprise systems: Enhancing agility and 

efficiency. International Journal of Scientific World. https://doi.org/10.5281/zenodo.14656766 

8. Oxford Insights. (2025). Iraq in the government AI readiness index. Oxford Insights. https://arxiv.org/abs/2503.20833 

9. Peerian Journal. (2025). AI in automotive HR: Efficiency and innovation. Peerian Journal. https://peerianjournal. 

com/index.php/czjmi/article/download/1150/948 

10. Saad, A. S. H. (2025). The contribution of artificial intelligence to enhancing operational efficiency and innovation in 

Iraqi production firms. Journal of Multidisciplinary Innovations. https://doi.org/10.36772/jmi.v5i1.205 

11. UOBaghdad. (2025). Digital transformation and organizational creativity in telecom. Journal of Economic and 

Administrative Sciences Iraq. https://www.jeasiq.uobaghdad.edu.iq/index.php/JEASIQ/article/view/3586 

12. UN. (2022). E-Government survey 2022: The future of digital government. United Nations. https://publicadministration. 

un.org/egovkb/en-us/reports/un-e-government-survey-2022 

13. UNDP. (2024a). Digital finance and inclusion in fragile economies: Iraq case study. United Nations Development 

Programme. https://www.undp.org/publications 

14. UNDP. (2025). Dashboard-driven decision making in Iraq’s governance sector. United Nations Development 

Programme. https://www.undp.org/publications 

15. World Bank. (2022). Reimagining service delivery through digital innovation in fragile states. World Bank. https://www. 

worldbank.org 

 

 

https://jummar.media/en/9299
https://www.go-globe.com/ai-in-iraq-business/
https://innov8.krd/530
https://www.mof.gov.iq/
https://doi.org/10.5281/zenodo.14656766
https://arxiv.org/abs/2503.20833
https://doi.org/10.36772/jmi.v5i1.205
https://www.jeasiq.uobaghdad.edu.iq/index.php/JEASIQ/article/view/3586
https://www.undp.org/publications
https://www.undp.org/publications

