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Abstract 

This systematic review examines the diverse and transformative role of artificial 

intelligence (AI) in strengthening economic resilience amid pandemic-induced 

lockdowns, with a particular focus on its deployment in public governance 

systems, crisis mitigation protocols, and digital service architectures. Guided by 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) framework, the review analyzed 175 peer-reviewed journal articles, 

institutional white papers, and technical documentation published between 

2000 and 2025. The literature was drawn from interdisciplinary domains, 

including economics, public policy, data science, and computational systems 

engineering. Core areas of investigation encompassed AI applications in 

predictive economic modeling, real-time emergency resource allocation, 

digital identity-driven welfare targeting, labor market reconfiguration, smart 

taxation and fiscal governance, and supply chain continuity management. The 

findings indicate that AI-enabled predictive analytics facilitated the early 

detection of economic disruptions such as inflation surges, sectoral downturns, 

and unemployment spikes, thus empowering governments to undertake 

preemptive budget adjustments and sector-specific relief planning. 

Algorithmic targeting systems, particularly those utilizing supervised learning 

and digital identity verification, demonstrated substantial gains in delivering 

emergency cash transfers, food aid, and subsidies with improved precision and 

efficiency. AI-supported labor market platforms helped reduce job-matching 

latency, enabled skill-based employment redirection, and provided digital 

vocational guidance in the face of widespread labor displacement. 

Furthermore, Geo-AI technologies and dynamic inventory models played a 

crucial role in optimizing logistical routes, managing cold chain integrity, and 

reallocating medical and food supplies based on epidemiological trends and 

real-time geospatial constraints. While technical efficacy was widely 

acknowledged, the review also highlights persistent governance challenges, 

including algorithmic bias, data privacy concerns, transparency gaps, and 

limited ethical oversight. Overall, the evidence underscores AI’s growing 

potential as a policy instrument for crisis-responsive economic planning and the 

imperative for robust regulatory frameworks to safeguard fairness and 

accountability in its deployment. 
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INTRODUCTION 

Economic resilience refers to the capacity of an economy to absorb, recover from, and adapt to 

adverse shocks while maintaining core functions, structures, and employment levels (Sabatino, 2019). 

This concept emerged prominently within disaster risk literature and has evolved into a 

multidimensional framework encompassing financial stability, institutional responsiveness, supply 

chain continuity, and labor market agility. In the wake of the COVID-19 pandemic, economic 

resilience gained renewed international focus, particularly in the context of health emergencies that 

provoke global disruptions. The pandemic exposed severe vulnerabilities in labor-intensive sectors, 

consumer demand structures, and government fiscal mechanisms, reinforcing the need for systemic 

preparedness (Noy & Yonson, 2018). Countries with diversified economies and robust digital 

infrastructures showed stronger adaptive capacity, illustrating the critical role of systemic design in 

resilience-building. Globally, organizations like the World Bank and the International Monetary Fund 

(IMF) have underscored the importance of embedding resilience metrics into national planning 

frameworks. Particularly, small and medium enterprises (SMEs) were disproportionately affected, 

revealing gaps in institutional cushioning mechanisms and emphasizing the need for dynamic, AI-

supported mitigation strategies (Iacobucci & Perugini, 2021). Thus, understanding economic 

resilience in international policy discourse involves examining structural heterogeneity, technological 

integration, and cross-border dependencies. Furthermore, economic resilience is not static but 

reflects the dynamic interplay of institutions, innovation capacity, labor force adaptability, and state 

responsiveness to fiscal shocks (Sutton & Arku, 2022). Against this backdrop, AI emerges as a pivotal 

lever for fortifying national and transnational economic systems, with the capacity to predict risks, 

reallocate resources in real-time, and augment policy responsiveness (Di Pietro et al., 2021). 

 
Figure 1: AI-Driven Economic Resilience Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Artificial intelligence (AI), broadly defined as the computational simulation of human intelligence 

processes such as learning, reasoning, and self-correction, has been increasingly employed in risk 

prediction, supply chain analytics, and crisis resource management. During the COVID-19 

pandemic, AI systems were deployed globally to track viral spread, forecast economic downturns, 

and automate policy simulations (Bristow & Healy, 2018). The integration of machine learning models 

in public health and economic domains demonstrated the utility of AI in synthesizing multisectoral 

data streams to support real-time decision-making. AI has been successfully applied to predict 

unemployment spikes (Rai et al., 2021), identify vulnerable populations (Angulo et al., 2018), and 

model fiscal stimulus impacts on macroeconomic indicators. Moreover, AI-supported early warning 

systems have enhanced disaster responsiveness by providing predictive analytics on supply 

disruptions, inflation trends, and consumer behavior patterns. The World Economic Forum (2021) 

recognized AI as a cornerstone technology in creating digitally resilient economies, particularly for 
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nations exposed to systemic vulnerabilities such as informal labor dominance or export dependency. 

Studies on AI-supported governance mechanisms show that algorithmic forecasting improves policy 

agility and reduces decision-making latency during emergencies (Zhou & Chen, 2025). This 

capability is crucial in pandemic scenarios where delayed responses can cascade into long-term 

economic instability. Furthermore, the scalability of AI applications from national to municipal levels 

enhances inter-jurisdictional coordination in crisis management, ensuring more equitable resource 

distribution. The intersection of AI and economic resilience thus represents a frontier for 

interdisciplinary research and systems engineering, particularly within the context of biosecurity 

events (Kakderi & Tasopoulou, 2017). 

Pandemic-induced lockdowns, especially those resulting from the COVID-19 outbreak, led to 

unprecedented disruptions in global economic systems, with GDP contractions exceeding 10% in 

some economies and unemployment levels reaching historic highs. Key sectors such as tourism, retail, 

aviation, and manufacturing were either halted or drastically scaled down, while labor mobility and 

logistics infrastructure were severely constrained (Modica & Reggiani, 2015). Lockdowns 

disproportionately affected informal economies, where social protection is minimal and digital 

integration is limited, leading to income volatility and food insecurity. Globally, over 2 billion people 

experienced direct income shocks during the first six months of the pandemic, according to the 

International Labour Organization. Supply chain fragmentation was another dominant theme, with 

production delays in China cascading into inventory deficits in North America and Europe . 

Moreover, lockdowns also tested the resilience of public fiscal systems, prompting emergency cash 

transfers, wage subsidies, and business relief packages many of which strained national budgets and 

elevated public debt (Martin et al., 2016). Meanwhile, economic inequality widened, as digital-

native firms capitalized on remote models while analog-based enterprises collapsed. The fragility of 

economic systems under lockdown pressure revealed a deep need for proactive, intelligence-driven 

intervention strategies that can pre-empt economic tailspins. These realities reinforce the imperative 

for AI-driven economic systems that can offer rapid diagnostics, resilience mapping, and targeted 

recovery pathways in future lockdown scenarios (Iyer-Raniga & Vahanvati, 2021). 

Pandemic lockdowns amplified pre-existing socioeconomic inequalities both within and between 

countries. Urban-rural divides, technological access gaps, and differential exposure to occupational 

hazards translated into asymmetric economic burdens. Workers in low-skill, high-contact industries 

often women, migrants, or racial minorities faced higher rates of job displacement and lacked digital 

infrastructure to transition to remote work (Serfilippi & Ramnath, 2018). In developing economies, 

limited social protection and healthcare access rendered vast populations vulnerable to income 

shocks and catastrophic expenditure. Moreover, the pandemic’s effects were not uniformly 

distributed across firms; large multinationals leveraged economies of scale and digital systems, while 

SMEs particularly those in the informal sector lacked buffers and collapsed in large numbers (Di Pietro 

et al., 2021). These disparities emphasize the need for AI-driven systems capable of disaggregating 

risk exposure and tailoring economic resilience interventions to demographic, regional, and sectoral 

contexts. Advanced data analytics can help identify "hidden poor" populations or small firms at 

imminent risk, enabling policymakers to deploy shock absorbers such as microgrants, food aid, or tax 

deferrals with precision (Pascariu et al., 2021). For example, AI-driven models have already been 

used to predict eviction risks in low-income neighborhoods and direct rent assistance preemptively. 

As such, embedding fairness-aware algorithms into economic resilience frameworks ensures that the 

most vulnerable are not overlooked in blanket policy schemes (Alessi et al., 2020). 

Digital infrastructure plays a central role in enabling AI systems to function optimally in economic 

resilience strategies (Henfridsson & Bygstad, 2013). Countries with robust digital ecosystems including 

high internet penetration, interoperable databases, and digital identification frameworks were able 

to implement dynamic lockdown policies, deliver aid swiftly, and maintain administrative continuity 

(Tan et al., 2020). For instance, South Korea’s digital integration enabled the government to track 

mobility patterns, assess economic vulnerabilities, and distribute relief without physical contact. 

Conversely, in countries with fragmented or analog infrastructure, policy responses were delayed or 

misdirected, often failing to reach intended beneficiaries (Tan et al., 2020). Smart governance 

defined as the use of digital tools and AI to support responsive, transparent, and data-driven 

decision-making is thus a cornerstone of economic stability during biosecurity emergencies. AI-

enabled platforms can automate eligibility assessment for relief programs, flag inefficiencies in fiscal 

deployment, and ensure compliance through real-time monitoring. In addition, integration of health 
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data, business registries, and labor market information into centralized AI systems enhances cross-

sectoral coordination a prerequisite for effective lockdown management (Sabatino, 2019). These 

findings underscore that digital preparedness is not merely about hardware but about creating 

interoperable, intelligent systems capable of responsive economic governance. 

 
Figure 2: AI-Powered Recovery in Lockdowns 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One of the most critical areas where AI has demonstrated its utility during pandemic lockdowns is in 

supply chain analytics. Disruptions to global logistics networks, raw material flows, and retail supply 

chains created shortages and inflationary pressures, emphasizing the need for predictive tools that 

can model stress points in real-time (Connelly et al., 2017). AI-driven platforms have been employed 

to assess inventory risks, forecast demand surges, and identify alternative suppliers based on 

geospatial and real-time logistics data. For example, machine learning models helped e-commerce 

platforms anticipate demand for essential goods, enabling timely redistribution across warehouses. 

In healthcare supply chains, AI tools were used to monitor PPE inventories and predict procurement 

gaps under different lockdown scenarios. Predictive analytics also facilitated last-mile delivery 

planning under movement restrictions, reducing service interruptions (Tóth et al., 2022). Thus, 

embedding AI into supply chain frameworks transforms static logistics systems into adaptive networks 

capable of responding to external shocks. Governments and international agencies have begun 

investing in AI-powered dashboards that provide real-time updates on supply chain resilience 

indicators a move that strengthens the predictive governance of essential services during lockdowns 

(Du et al., 2023). While AI’s technical capabilities are well recognized, its deployment in economic 

resilience systems requires careful attention to ethical, regulatory, and institutional parameters. Issues 

of data privacy, algorithmic bias, and lack of transparency can undermine public trust and entrench 

inequalities if not proactively managed. Regulatory oversight is essential to ensure that AI systems 

used in economic decision-making are transparent, accountable, and inclusive. The European 

Commission’s proposed AI Act and UNESCO’s AI ethics recommendations mark significant steps in 

global efforts to create rights-based AI governance frameworks (Gherhes et al., 2018). For economic 

resilience applications, this means designing algorithms that are explainable, auditable, and subject 

to institutional review. Additionally, institutional capacity-building is critical; many governments lack 

the technical infrastructure and human capital needed to deploy and oversee AI systems at scale. 

Partnerships between public agencies, academic institutions, and private sector firms can bridge 
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these gaps, enabling ethical innovation in AI-powered economic resilience strategies (Cappelli et 

al., 2021). By framing AI deployment through the lens of public interest, human rights, and system 

accountability, economic stability efforts during future lockdowns can be both technologically 

robust and socially legitimate (Rocchetta & Mina, 2019). This study aims to systematically assess the 

role of artificial intelligence (AI) in enhancing economic resilience during pandemic-induced 

lockdowns by identifying, analyzing, and synthesizing empirical evidence on AI-enabled 

interventions across fiscal management, labor market continuity, supply chain logistics, and 

emergency welfare distribution. The primary objective is to evaluate how AI tools—such as predictive 

analytics, algorithmic targeting, and geospatial intelligence—have contributed to mitigating 

systemic economic shocks, especially in contexts of institutional fragility and digital disparity. In doing 

so, the review not only highlights successful case studies of AI-driven stabilization but also exposes 

critical gaps in accountability, inclusion, and scalability. The overarching goal is to provide a 

knowledge foundation for policymakers, technologists, and development agencies to design AI-

integrated economic resilience strategies that are adaptive, equitable, and ethically sound in future 

crisis scenarios. 

LITERATURE REVIEW 

The unprecedented socioeconomic disruptions caused by global pandemics, most notably COVID-

19, have prompted a significant expansion of interdisciplinary research into economic resilience (Yu 

et al., 2021). Literature across domains such as public policy, artificial intelligence (AI), crisis 

governance, and healthcare economics converges around a critical consensus: traditional 

economic systems are ill-prepared to withstand and adapt to prolonged lockdowns without 

significant digital augmentation (Aquino et al., 2022). Consequently, a growing body of scholarship 

has examined the role of AI as both a technological enabler and a systemic integrator for building 

robust, anticipatory, and adaptive economic systems (Delardas et al., 2022). This literature review 

synthesizes empirical, theoretical, and technical studies to critically assess the foundations, 

mechanisms, and implications of AI-driven economic resilience systems, particularly in the context 

of pandemic-induced lockdowns (Mahajan, 2021). The review is structured around four thematic 

axes: (1) the conceptual evolution and metrics of economic resilience, (2) the operational and 

strategic deployment of AI in public sector and economic planning, (3) applications of AI in real-

time crisis forecasting, fiscal intervention, and supply chain continuity, and (4) ethical and 

infrastructural prerequisites for AI scalability in resource-constrained settings (Yao et al., 2024). 

Through this synthesis, the review aims to delineate the academic terrain supporting AI’s 

transformative potential in enhancing national and transnational economic stability during 

pandemics (Richardson, 2024). Special attention is given to high-impact domains such as labor 

market interventions, fiscal targeting, pandemic policy agility, and equity-centered digital 

governance (Torche et al., 2024). By aligning AI deployment with resilience theory and empirical 

lockdown case studies, this review also highlights the methodological convergences shaping next-

generation resilience frameworks (Diffenbaugh et al., 2020). 

Economic Resilience 

Economic resilience has undergone significant definitional evolution, moving from the concept of 

static robustness emphasizing structural strength and resistance to shocks to dynamic adaptability, 

which centers on an economy’s capacity to absorb disturbances and reorganize effectively. Early 

literature viewed resilience as the ability of an economy to return to equilibrium after a disturbance, 

often drawing from engineering analogies (Capoani et al., 2025). This static interpretation 

emphasized recovery time and the maintenance of economic output, yet it did not adequately 

account for systemic transformation or institutional learning. Subsequently, a more dynamic and 

evolutionary view emerged, with Martin and Sunley (2015) proposing that true resilience entails not 

only recovery but also reorientation and innovation following economic shocks. This shift was partly 

driven by the realization that economic systems face complex, compound shocks that require more 

than mere endurance; they demand transformation and adaptation. For instance, Melnyk et al. 

(2023) emphasize that regions showing greater entrepreneurial diversity and innovation capacity 

tend to adapt more successfully during economic crises. Recent studies during the COVID-19 

pandemic reaffirmed that adaptability such as the ability to shift labor and capital across sectors or 

to pivot to digital service models was far more predictive of sustained economic performance than 

structural robustness alone. These adaptive responses also include policy flexibility and institutional 

agility, as seen in how nations like South Korea and Singapore used digital infrastructures for rapid 
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fiscal response and labor redeployment (Abdullah Al et al., 2022). In this context, economic resilience 

is increasingly conceptualized as a socio-technical phenomenon, dependent not only on economic 

inputs but also on governance structures, innovation systems, and institutional learning processes. 

The definitional expansion has thus moved beyond linear recovery timelines and now embraces 

iterative feedback loops, scenario-based planning, and systemic agility as core elements of 

economic resilience frameworks (Hynes et al., 2022; Subrato, 2018). 

 
Figure 3: The Evolution of Economic Resilience 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring economic resilience remains a contested and evolving task, with scholars advancing 

both quantitative and qualitative indicators to capture the multidimensional nature of resilience 

across macroeconomic and microeconomic levels (Jahan et al., 2022). At the macro level, key 

indicators include GDP volatility, fiscal space, inflation control, and current account stability during 

and after crises. However, these metrics often mask sectoral or regional vulnerabilities and do not 

fully capture adaptive behaviors. Therefore, newer models incorporate employment elasticity, 

innovation indices, and institutional capacity scores to gauge a country's ability to respond to shocks 

effectively (Ara et al., 2022). Composite indexes that include financial market depth, digital 

infrastructure penetration, and health system resilience as part of national economic resilience 

diagnostics (Khan et al., 2022). Microeconomic resilience, in contrast, focuses on firm- and 

household-level responses to disruption. Metrics here include business continuity rates, credit access, 

diversification of supply chains, and the capacity to transition to digital operations (Rahaman, 2022; 

Noy & Yonson, 2018). Small and medium-sized enterprises (SMEs) serve as a critical unit of analysis 

given their vulnerability and centrality to most economies. Studies during COVID-19 revealed that 

firms with higher digital maturity, flexible workforce arrangements, and stronger cash reserves 

displayed greater micro-resilience. At the household level, resilience indicators often include income 

diversification, social protection access, and mobility patterns, with Soufi et al. (2022) showing that 

targeted cash transfer programs significantly increased resilience among informal workers during 

lockdowns. Resilience indices have also integrated ecological and social components to provide 

holistic diagnostics, recognizing that economic resilience is embedded within broader systems. 

Recent scholarship stresses the need for dynamic indicators that can be updated in real-time 

through AI-driven dashboards, although concerns remain about standardization and cross-country 

comparability. Overall, the literature points toward a blended measurement strategy combining 

quantitative thresholds with qualitative assessments of institutional readiness and innovation 

capacity (Cropley & Cropley, 2017; Masud, 2022). 

Understanding economic resilience also necessitates identifying the vulnerability profiles of various 

sectors, particularly labor markets, trade systems, and financial institutions. The COVID-19 crisis vividly 

exposed how shocks propagate through interlinked systems, with labor-intensive and informal sectors 
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bearing disproportionate brunt (Hossen & Atiqur, 2022; Soufi et al., 2022). Studies revealed that 

workers in retail, hospitality, and transportation were more likely to experience income loss and job 

displacement due to reduced demand and mobility restrictions. Informal economies, often 

comprising over 60% of employment in developing countries, lacked institutional buffers, 

underscoring their fragility under lockdown pressures (Sazzad & Islam, 2022). Trade systems also 

emerged as critical stress points. Global supply chains were severely disrupted by factory shutdowns, 

export restrictions, and port congestions, leading to cascading effects in manufacturing and service 

sectors. Export-dependent economies, particularly those reliant on a narrow set of commodities or 

markets, showed lower resilience, as demonstrated in empirical studies from Southeast Asia and sub-

Saharan Africa (Martin & Sunley, 2020; Shaiful et al., 2022). Meanwhile, financial systems faced 

liquidity crises, credit downgrades, and inflationary pressures. The role of central banks in stabilizing 

monetary flows and ensuring credit availability became pivotal, particularly through quantitative 

easing, interest rate cuts, and emergency lending. To map these vulnerabilities, scholars have utilized 

input-output models, sectoral elasticity analysis, and systemic risk modeling. For example, 

Bruneckiene et al. (2019) developed AI-based frameworks to identify supply chain fragilities in real 

time, while Salignac et al. (2019) used neural networks to assess credit default risks during pandemic 

periods. The convergence of economic modeling and machine learning offers promising avenues 

for granular, cross-sectoral vulnerability mapping. Such integrative analyses highlight that resilience-

building must be multisectoral, accounting for the intersectionality of labor precarity, trade 

dependencies, and financial fragility (Iacobucci & Perugini, 2021; Akter & Razzak, 2022). 

Institutional strength and governance quality are increasingly recognized as foundational to 

economic resilience (Brakman, 2017; Qibria & Hossen, 2023). Effective institutions can mediate shock 

absorption by ensuring the timely implementation of fiscal policies, safeguarding market stability, 

and promoting inclusive recovery. Governance structures that facilitate adaptive policy 

mechanisms, such as decentralized decision-making and real-time data use, are particularly critical 

during systemic crises like pandemics (Alessi et al., 2020; Maniruzzaman et al., 2023). Countries with 

well-coordinated public health systems, transparent communication channels, and integrated 

digital platforms demonstrated greater resilience during the COVID-19 pandemic, according to 

comparative studies across Europe and Asia. Institutional trust also plays a key role. Public adherence 

to lockdown measures, uptake of financial aid, and participation in digital health platforms are 

influenced by perceived legitimacy and transparency of government actions. Ansah et al. (2019) 

found that smart governance models leveraging AI can improve decision-making efficiency, 

provided that ethical safeguards and participatory structures are maintained. Institutions also affect 

regulatory agility; the ability to repurpose budgets, modify labor laws, and support small enterprises 

depends heavily on bureaucratic competence and political consensus (Bristow & Healy, 2018; 

Masud, Mohammad, & Hosne Ara, 2023). International organizations have increasingly emphasized 

institutional indicators such as government effectiveness, regulatory quality, and corruption control 

in resilience assessments. These metrics align with findings by Sabatino (2016), who argue that 

governance innovation, including digital identity integration and fiscal data harmonization, 

enhances responsiveness. In contrast, fragile states with fragmented institutions suffered from 

delayed aid delivery, misallocation of relief, and limited data transparency (Masud, Mohammad, & 

Sazzad, 2023; Sedita et al., 2017). The literature thus positions institutions not merely as implementation 

vehicles but as dynamic actors that shape the speed, equity, and coherence of economic response 

mechanisms (Conz & Magnani, 2020; Hossen et al., 2023). 

Functional Classifications of AI in Public Economic Systems 

Artificial intelligence (AI) in the context of public economic systems refers to the deployment of 

intelligent computational models capable of simulating cognitive tasks such as prediction, 

classification, optimization, and autonomous learning to enhance administrative, fiscal, and crisis 

response functions (Ariful et al., 2023; Poonia et al., 2024).  In public administration literature, AI is 

classified based on its functional applications, including rule-based systems, supervised learning 

models, unsupervised clustering, deep learning architectures, and reinforcement learning agents. 

AI’s utility in economic governance spans across automation of service delivery, predictive analytics 

for policy impact, and algorithmic decision-making in public finance and labor management. AI in 

public economic systems into three operational domains: (1) diagnostic systems for forecasting 

economic trends, (2) prescriptive systems for evaluating policy alternatives, and (3) adaptive systems 

for real-time learning from citizen and market behaviors. These classifications are echoed by  
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Shamima et al. (2023), who highlight AI’s integration into smart governance frameworks through 

public dashboards, automated benefit distribution, and digital tax management (Silva, 2024; Alam 

et al., 2023). AI systems such as neural networks, decision trees, and gradient boosting algorithms are 

increasingly used to model complex economic relationships and policy outcomes (Giuggioli & 

Pellegrini, 2023; Rajesh, 2023). Within fiscal ecosystems, AI algorithms classify spending behavior, 

optimize procurement, and assess credit risks, particularly in high-volume transactional environments. 

Governments in Estonia, Singapore, and the UAE have institutionalized AI departments that operate 

within economic ministries to streamline these processes. Classificatory schemes also extend to 

ethical and accountability frameworks, as seen in the European Commission’s AI taxonomy that 

separates “high-risk” and “low-risk” applications depending on their impact on public decision-

making. In the context of pandemic-induced lockdowns, these classifications gain critical 

importance, as governments rely on AI to manage real-time information flows, automate stimulus 

distribution, and simulate alternative economic strategies under uncertainty (Loukis et al., 2020; 

Rajesh et al., 2023). The definitional clarity and domain-specific classification of AI thus serve as a 

foundational lens for its integration into crisis-responsive economic infrastructures. 
 

Figure 4: Classification of AI Applications 

 
 

The historical trajectory of AI in public sector risk management reflects an evolving interplay between 

technological capability and administrative necessity. Initial uses of AI in governance during the 

1990s were limited to rule-based expert systems for tax audits and fraud detection (Imandojemu et 

al., 2025; Ashraf & Ara, 2023). These early applications operated on rigid logic structures without 

adaptive learning capabilities, offering efficiency but limited flexibility. The advent of big data and 

machine learning in the mid-2000s marked a paradigm shift, allowing governments to process large-

scale economic and behavioral datasets to mitigate risk across domains such as public health, 

taxation, and disaster relief (Dubey et al., 2021; Roksana, 2023). For example, after the 2008 financial 

crisis, AI tools were developed to monitor systemic financial risk through real-time transaction tracking 

and automated stress testing. These systems provided early warning signals that complemented 

traditional macroprudential surveillance techniques (Sanjai et al., 2023; Yigitcanlar et al., 2020). 

During natural disasters and epidemiological outbreaks, AI began to support predictive planning 

and scenario analysis. Governments in Japan and the U.S. adopted AI-driven geospatial tools to 

anticipate flood risk and coordinate emergency logistics. In the 2014 Ebola outbreak, AI was applied 

for infection mapping and resource optimization in West Africa, laying the groundwork for later 
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models deployed during the COVID-19 pandemic (Dubey et al., 2022; Tonmoy & Arifur, 2023). 

COVID-19 catalyzed a massive expansion in AI use, particularly in lockdown management, stimulus 

planning, and supply chain monitoring. Governments in South Korea, Taiwan, and Israel integrated 

AI with mobile platforms to trace contacts, monitor isolation compliance, and predict regional 

economic disruptions (Tonoy & Khan, 2023). Concurrently, AI models supported the dynamic 

targeting of financial assistance, as seen in India’s Aadhaar-linked relief distribution and Brazil’s 

emergency aid allocation system. The literature thus documents a progressive sophistication in AI’s 

public risk management role—from static analysis to adaptive, cross-sectoral crisis governance 

systems (Goralski & Tan, 2020; Zahir et al., 2023). 

Machine learning (ML), a subset of AI that enables systems to learn patterns from data without 

explicit programming, has become central to economic forecasting and shock modeling, 

particularly during crisis episodes like pandemics (Razzak et al., 2024; Andeobu et al., 2022). 

Traditional econometric models often assume linearity and stationarity, making them ill-suited for 

handling high-dimensional, nonlinear, and real-time economic disruptions. In contrast, ML algorithms 

such as support vector machines (SVM), random forests, and long short-term memory (LSTM) 

networks can capture nonlinear dependencies, regime shifts, and temporal heterogeneities in 

economic data (Alam et al., 2024; Belhadi, Mani, et al., 2024). These capabilities have been applied 

to forecast unemployment rates, inflation volatility, SME insolvencies, and consumer confidence 

under pandemic scenarios. Several studies have demonstrated the superiority of ML models in 

forecasting short-term GDP movements compared to traditional models, particularly when trained 

on unconventional datasets such as credit card transactions, mobile mobility data, and social media 

sentiment (Khan & Aleem Al Razee, 2024). For instance, Drydakis  (2022) used gradient boosting 

algorithms to model fiscal stimulus efficacy across sectors, while Leone et al. (2021) built deep 

learning models to estimate regional economic distress in China during the first wave of COVID-19. 

In labor markets, ML has been used to assess job displacement probabilities, sectoral recovery 

timelines, and policy trade-offs under lockdown conditions. Real-time forecasting platforms such as 

Now-Casting and Google’s COVID-19 Community Mobility Reports integrated ML to continuously 

recalibrate economic predictions as conditions evolved. Moreover, ensemble models combining 

multiple ML algorithms have enhanced accuracy in modeling pandemic shock spillovers across 

trade, finance, and healthcare sectors. These models also support adaptive policymaking, allowing 

governments to simulate counterfactual interventions and stress-test fiscal capacity under 

alternative lockdown durations (Saha, 2024; Vasile & Manta, 2025). Consequently, ML has emerged 

not only as a forecasting tool but also as a policymaking engine that aligns predictive analytics with 

real-time crisis responsiveness. 

Natural Language Processing (NLP), a branch of AI focused on enabling machines to interpret and 

generate human language, has become a critical instrument in enhancing real-time economic 

governance through sentiment analysis and policy feedback systems (Khan, 2025; Teixeira et al., 

2025). During crisis periods such as pandemic lockdowns, NLP applications have been utilized to 

monitor public sentiment, misinformation trends, and citizen responses to government interventions 

(Masud et al., 2025; Ojong, 2025). Sentiment analysis, in particular, involves extracting emotional 

valence from large-scale text data—including social media, news articles, and policy forums—to 

assess collective anxiety, optimism, or dissent. Governments have increasingly turned to NLP models 

to analyze Twitter, Facebook, and Weibo posts to gauge real-time public reactions to lockdown 

policies, economic stimulus packages, and reopening strategies (Kumar & Ratten, 2025; Md et al., 

2025). For instance, studies from Spain and Italy showed that sentiment scores derived from social 

media accurately predicted local compliance levels and hospital demand trends. NLP also supports 

media analytics, enabling officials to assess whether public messaging aligns with public 

understanding and whether policy goals are being effectively communicated. In India, platforms 

like MyGov integrated NLP to sort and prioritize citizen grievances during lockdowns, enabling 

adaptive targeting of resources and clarification of misinformation. Advanced NLP techniques such 

as topic modeling, named entity recognition, and transformer-based architectures (e.g., BERT, GPT) 

have significantly improved semantic understanding of policy-related discourse (Kareem et al., 2025; 

Sazzad, 2025a). These models allow for continuous public feedback integration into fiscal and 

regulatory strategies, creating iterative loops of learning and responsiveness (Kar et al., 2022; Sazzad, 

2025). Ethical safeguards such as anonymization and data consent remain vital, but the empirical 

literature supports NLP as a scalable, real-time governance augmentation tool during systemic crises 
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(Mariani et al., 2023; Akter, 2025). In sum, NLP and sentiment analysis have expanded the capacity 

of governments to integrate bottom-up signals into top-down policy, bridging the gap between 

citizen needs and economic resilience frameworks (Xu et al., 2024). 

Pandemic Lockdowns and Global Economic Infrastructures 

Pandemic lockdowns triggered profound disruptions in labor markets, especially among informal 

workers and vulnerable economic sectors. Multiple studies on COVID-19's economic aftermath 

revealed severe and immediate shocks to employment, income flows, and household consumption 

patterns. Giansante et al. (2023) found that sectors reliant on face-to-face interactions—retail, 

hospitality, and transportation—experienced the most acute job losses. These disruptions 

disproportionately affected low-income workers, women, and minority populations, who were 

overrepresented in high-contact occupations. The informal economy, accounting for over 60% of 

global employment, was particularly exposed due to its lack of formal labor protections and social 

safety nets. In countries like India, Bangladesh, and Nigeria, informal laborers faced immediate 

income loss during lockdown phases, with no recourse to unemployment benefits or savings (Ndiili, 

2020; Zahir, Rajesh, Arifur, et al., 2025). 
  

Figure 5: Exogenous Drivers of Economic Fragility 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Household consumption also declined sharply, driven by both income uncertainty and physical 

restrictions. Yu et al. (2021) showed that consumer spending in the U.S. dropped significantly, 

especially among high-income households, leading to cascading effects on demand for small 

businesses. In developing countries, food insecurity and rent default surged as incomes evaporated 

and consumption contracted. These shocks to employment and consumption not only reduced 

aggregate demand but also revealed the fragility of fiscal policies not tailored to informal segments 

(Scholz et al., 2022; Zahir, Rajesh, Tonmoy, et al., 2025). Economic pathways of impact often followed 

a domino logic: job loss led to lower consumption, causing firm closures, which in turn deepened 

unemployment. This cyclical collapse highlights the absence of built-in stabilization mechanisms, 

particularly for the bottom segments of the labor market. Moreover, the heterogeneity of impacts 

across sectors and demographics underscores the inadequacy of one-size-fits-all economic 
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recovery plans (Ibn-Mohammed et al., 2021). These findings converge on the conclusion that 

economic fragility during pandemics is magnified through labor market informality and consumption 

volatility, demanding adaptive and inclusive policy architectures. 

The fiscal and monetary responses to pandemic lockdowns were swift but revealed significant 

structural limitations in many national economies. Countries across income levels implemented 

stimulus packages, wage subsidies, and cash transfers to cushion economic shocks. However, these 

interventions often strained public finances, especially in economies already grappling with high 

debt or weak revenue systems (Hynes et al., 2020). For example, advanced economies like Germany 

and the U.S. were able to deploy stimulus packages exceeding 10% of GDP, while low-income 

countries struggled to mobilize even 2% (Malik, 2022). This disparity illustrates the deep fiscal 

asymmetries that shape economic resilience. while many governments implemented emergency 

aid, delays and inefficiencies—especially in middle- and low-income countries—undermined their 

effectiveness. Central banks played a crucial role in mitigating liquidity shocks through interest rate 

cuts, quantitative easing, and credit support mechanisms. Yet, as noted by Chirisa et al. (2020), 

prolonged monetary expansion without targeted fiscal reform risked fueling asset inflation and 

exacerbating inequality. In many countries, fiscal interventions faced logistical hurdles, such as poor 

digital infrastructure or incomplete databases for identifying eligible recipients (Ajmal et al., 2021). 

Furthermore, competition for limited fiscal space led to underinvestment in essential services like 

education and healthcare during the crisis. A recurring theme across case studies was the 

misalignment between monetary interventions and social protection goals—while liquidity improved 

for banks, support for households and small businesses remained patchy. Debt sustainability also 

emerged as a critical issue. Several countries, including Argentina and Zambia, faced increased 

debt service burdens post-lockdown, raising concerns about fiscal collapse (Yu et al., 2021). 

Consequently, the literature calls for enhanced fiscal coordination, debt restructuring frameworks, 

and digital infrastructure for targeted disbursements (Ozili, 2021). These findings underscore that while 

emergency monetary and fiscal tools were necessary, they also revealed deep-rooted weaknesses 

in public expenditure systems, limiting their scope for equitable economic stabilization. 

The economic resilience of regions during lockdowns was significantly influenced by their degree of 

digital integration. Digital inequality—defined by disparities in internet access, digital literacy, and 

platform infrastructure—emerged as a critical fault line that shaped both economic continuity and 

institutional responsiveness. Remote work, e-commerce, digital banking, and online learning 

became vital continuity mechanisms; however, access to these services was far from equitable. In 

low-income and rural areas, limited connectivity and device shortages excluded large segments of 

the population from labor markets and education systems (Qureshi, 2021). Studies by Kimura et al., 

(2020) showed that digital labor was disproportionately concentrated among urban, high-skilled 

workers, reinforcing pre-existing economic divides. Regional disparities in digital capacity also 

affected policy execution. Governments in digitally advanced regions, such as Estonia, Singapore, 

and South Korea, used AI-enabled platforms to monitor mobility, deliver aid, and optimize testing 

strategies. In contrast, regions lacking integrated data systems faced delays in disbursement, 

vaccine rollout, and economic relief targeting. These gaps were most pronounced in sub-Saharan 

Africa and parts of South Asia, where informal sector dominance and digital illiteracy compounded 

access challenges. The exclusion of digitally disconnected populations from state interventions not 

only undermined economic security but also eroded institutional trust. Digital fragility also extended 

to businesses. SMEs without e-commerce capabilities or digital payment systems were more likely to 

close permanently during lockdowns, according to studies in Nigeria, Indonesia, and Brazil . E-

payment penetration, mobile money use, and cloud-based inventory systems emerged as key 

predictors of enterprise resilience (Khan et al., 2023). These findings suggest that digital infrastructure 

must be treated as a core pillar of economic resilience, not merely a technological accessory. The 

literature firmly establishes that digital inequality is both a cause and a consequence of structural 

economic fragility during systemic shocks. 

Comparative analysis of major pandemics—including COVID-19, the 2002–2003 SARS outbreak, and 

the 2014–2016 Ebola crisis—offers valuable insights into the varying degrees of economic fragility and 

institutional preparedness across regions. While the scale of disruption during COVID-19 was 

unprecedented, many economic vulnerabilities had previously surfaced during SARS and Ebola 

outbreaks. For instance, the SARS epidemic significantly impacted East Asian economies, especially 

in sectors such as tourism, retail, and transport (Tsanis et al., 2025). Yet, due to its shorter duration and 
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limited geographic spread, the long-term economic effects were more localized. However, SARS 

catalyzed the digitization of public health surveillance in countries like Singapore, laying the 

groundwork for their superior lockdown response during COVID-19. The Ebola crisis, by contrast, 

predominantly affected fragile states in West Africa, where institutional and economic capacity to 

respond was severely limited. Studies on Liberia, Sierra Leone, and Guinea revealed economic 

contraction due to labor withdrawal, mobility restrictions, and collapse of informal markets 

(Cheshmehzangi, 2022). These outcomes mirror the disproportionate impact COVID-19 had on low-

income and structurally vulnerable regions. However, Ebola's localized nature allowed for rapid 

international containment, which was not feasible during COVID-19 due to its global reach and 

interconnected supply chains. What distinguishes COVID-19 is its multi-sectoral shock structure—

affecting health, labor, trade, education, and governance simultaneously. Its prolonged duration 

further strained public finances, institutional trust, and international cooperation (Widayat et al., 

2020). Studies comparing these pandemics consistently highlight that economic fragility stems not 

only from the biological properties of the pathogen but from institutional inertia, fiscal constraints, 

and policy misalignment. Lessons from these crises underscore the importance of anticipatory 

governance, diversified economic systems, and digitally enabled service delivery in mitigating 

systemic collapse (Bezhovski, 2016). Unlike SARS or Ebola, COVID-19 exposed the global economy's 

embedded fragilities, demanding a comprehensive rethinking of how economic infrastructures are 

designed and maintained under conditions of uncertainty. 

AI-Driven Solutions for Lockdown-Specific Economic Stabilization 

Predictive analytics has emerged as a powerful AI-driven strategy for anticipating economic 

contagion during systemic crises such as pandemic lockdowns. Using data mining, machine 

learning, and statistical modeling, predictive analytics enables governments to forecast economic 

shocks, simulate policy impacts, and identify cascading disruptions across sectors. During COVID-19, 

governments and multilateral agencies used predictive models to monitor economic indicators in 

near real-time such as employment, consumer demand, SME closures, and supply chain bottlenecks 

to inform rapid interventions. For instance, Langton et al. (2021) documented how India’s Ministry of 

Finance used AI-generated forecasts of district-level unemployment risk to preposition financial relief 

and food subsidies, reducing latency in emergency response. Predictive analytics has proven 

particularly useful in modeling economic contagion the phenomenon where disruptions in one 

economic domain spread into others, creating systemic risk. ML models such as random forests and 

neural networks were used to map co-movements in industrial production, trade volumes, and tax 

receipts during lockdowns (Crawford, 2022). These models often outperformed traditional 

econometric methods, particularly in high-frequency forecasting. Moreover, early detection systems 

supported by AI enabled more dynamic policy formulation by flagging regions or sectors at risk of 

economic collapse well before conventional data systems could respond. Global institutions like the 

IMF and World Bank have also invested in predictive dashboards powered by AI to support low- and 

middle-income countries with limited internal modeling capacity. These tools integrated 

epidemiological trends with economic indicators to forecast inflation, employment shifts, and fiscal 

gaps (Dezanetti et al., 2022). The empirical literature consistently affirms that predictive analytics not 

only enhances crisis preparedness but also strengthens the precision and timeliness of economic 

stabilization policies, making it a vital AI-enabled solution during pandemic lockdowns. 

The deployment of AI algorithms to improve targeting accuracy in emergency cash transfer and 

subsidy programs has become a cornerstone of economic stabilization during pandemics. 

Lockdowns revealed both the urgency of direct support and the limitations of conventional targeting 

systems, especially in countries with large informal economies or incomplete registries. AI systems 

using supervised learning and decision tree models were employed to process multidimensional 

data including mobile phone records, social media behavior, satellite imagery, and transaction 

histories to identify vulnerable populations in real time (Tapo et al., 2024). For instance, in Togo, an AI 

platform developed by GiveDirectly and the government used mobile metadata and ML algorithms 

to allocate cash to informal workers with no formal income records, significantly reducing exclusion 

and leakage. Algorithmic targeting also supports dynamic eligibility assessment by continuously 

updating risk profiles based on behavior and contextual variables, as opposed to static means-

testing. In Brazil, AI-enhanced audits of beneficiary databases helped remove duplicates and 

prioritize new applicants under the COVID-19 emergency grant program. Similarly, India leveraged 

Aadhaar-linked AI systems to cross-check identity, bank accounts, and income indicators, achieving 
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greater targeting precision despite operational scale. While concerns about privacy, transparency, 

and fairness persist (Allioui & Mourdi, 2023), the literature underscores that algorithmic targeting when 

ethically designed enhances coverage efficiency, minimizes fraud, and expedites aid delivery 

during crises. Studies by Koanda (2025) report that AI-optimized subsidy systems yielded better cost-

effectiveness and user satisfaction compared to manual targeting. Thus, algorithmic targeting offers 

not only technical precision but institutional agility, aligning limited fiscal resources with populations 

most at risk in a rapidly changing economic landscape. 

 
Figure 6: Affected Populations During Lockdowns 

 
 

AI-based labor market matching systems have become critical in mitigating the employment 

dislocation caused by pandemic lockdowns. As sectoral shutdowns forced millions into 

unemployment or underemployment, governments and labor platforms increasingly relied on AI 

algorithms to match displaced workers with temporary or remote jobs, training programs, or public 

works opportunities (Kapustina et al., 2024). These systems used classification models, 

recommendation engines, and natural language processing to analyze worker profiles, job 

requirements, and labor demand patterns in real time. Platforms such as LinkedIn and Glassdoor 

integrated AI tools to flag emerging labor demand trends and recommend reskilling pathways 

based on user data. Public employment agencies in Germany, Canada, and Singapore deployed 

machine learning tools to reallocate workers from declining sectors like hospitality and retail to 

growth sectors such as healthcare, logistics, and digital services. In India, the e-Shram database used 

AI to map informal laborers' skillsets to state-led employment schemes (Waal et al., 2024). These 

systems improved placement rates and reduced information asymmetry between employers and 

jobseekers, especially where traditional employment services were overwhelmed. AI systems also 

supported predictive modeling of labor market trajectories, allowing governments to forecast 

occupation-level recovery timelines and wage pressures (Obrenovic et al., 2020). This enabled more 

targeted training investments and migration policy adjustments. Nevertheless, critics caution that 

algorithmic bias in resume screening or skill inference can disadvantage marginalized populations if 

not monitored. The balance between efficiency and equity remains a recurrent theme. Still, the 

consensus in the literature is that AI-based labor market solutions significantly enhance the 

responsiveness and reach of employment services during crisis-induced labor shocks (Obrenovic et 

al., 2020). 

https://rast-journal.org/index.php/RAST/index
https://doi.org/10.63125/adyfcg48


Review of Applied Science and Technology 

Volume 04, Issue 02 (2025) 

Page No:  01 – 32 

Doi: 10.63125/adyfcg48 

14 

 

AI-Driven Supply Chain Resilience 

Disruption forecasting in supply chains, particularly for critical goods, has become a key priority for 

policymakers and private actors seeking to enhance economic resilience during lockdowns. The 

COVID-19 pandemic exposed severe vulnerabilities in global logistics networks, especially for 

essential commodities such as food, pharmaceuticals, and personal protective equipment. 

Traditional supply chain models proved insufficient under pandemic conditions due to static 

assumptions and limited predictive capacity (Modgil et al., 2022). In response, AI-driven supply chain 

intelligence systems emerged as effective tools for disruption forecasting, capable of processing 

real-time data on transportation flows, supplier risk, and inventory levels.  

 
Figure 7: Opportunities for AI-Driven Supply Chain Resilience 

 
 

Machine learning (ML) and reinforcement learning (RL) models have been employed to predict 

bottlenecks and simulate alternative routing strategies in global and regional supply networks. 

Studies by Truby (2020) demonstrate that neural network-based models effectively predicted delays 

in maritime freight and domestic delivery networks under lockdown scenarios. Such forecasts 

enabled both governments and large logistics firms to redirect resources proactively and minimize 

service interruptions. AI-enhanced visibility platforms like Elementum and ClearMetal used streaming 

data analytics to monitor container availability and port congestion, offering early warnings for 

disruption mitigation. In addition to transportation risk, AI models have been applied to assess supplier 

solvency and production continuity by analyzing financial stress signals and regional 

epidemiological data. Predictive analytics, when integrated into supply chain control towers, 

supports stress testing and contingency planning across multiple tiers (Gupta et al., 2021). These 

capabilities are crucial for safeguarding the availability of critical goods during systemic shocks. 

Overall, the literature confirms that AI-powered disruption forecasting systems enhance strategic 

agility and reduce economic losses during logistics crises. 

Dynamic inventory allocation and demand forecasting have become central components of AI-

supported supply chain continuity planning. During pandemic lockdowns, volatility in consumer 

behavior, production halts, and transportation constraints disrupted traditional forecasting systems, 

which relied heavily on historical trends and seasonality (Boone et al., 2025). AI tools, particularly ML 
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algorithms and deep learning models, offer real-time adaptability and predictive power in 

managing fluctuating inventory requirements and regional demand shifts. These tools were widely 

adopted by major retailers, logistics firms, and governments to ensure continuity of essential goods. 

Convolutional neural networks (CNNs), gradient boosting machines, and autoregressive integrated 

moving average (ARIMA) models augmented with AI were employed to forecast demand across 

categories such as food, medicine, and household essentials (Štreimikienė et al., 2025). Companies 

like Walmart and Amazon integrated AI platforms to dynamically reallocate stock based on 

changing demand patterns during regional lockdowns. Government agencies in countries like South 

Korea and Germany also used AI tools to anticipate shortages of PPE and allocate inventories to 

high-risk healthcare zones. A significant innovation was the use of probabilistic forecasting models 

that adjusted demand projections based on weather, policy restrictions, mobility data, and social 

media sentiment (Kazancoglu et al., 2023). These AI models helped eliminate overstocking and 

understocking, reducing waste and increasing responsiveness. AI systems also facilitated multi-

echelon inventory optimization by managing real-time replenishment across distribution centers and 

retail points. Several case studies highlight how dynamic inventory systems helped avoid stockouts 

of critical supplies like ventilators and oxygen cylinders. As such, the deployment of AI in inventory 

and demand forecasting not only improved operational efficiency but also safeguarded public 

health and market stability during lockdowns (Carayannis et al., 2025). 

Geo-AI, which integrates geospatial data with artificial intelligence algorithms, has played a 

transformative role in managing lockdown logistics and optimizing supply chain routes. Real-time 

mobility analysis became indispensable as pandemic restrictions altered transportation corridors, 

curfews disrupted delivery windows, and population flows shifted drastically. Geo-AI applications 

used satellite imagery, traffic sensors, GPS signals, and mobile phone data to map logistics viability 

and adjust delivery networks accordingly (Ronchini et al., 2024). Governments in Singapore, Taiwan, 

and Israel applied Geo-AI models to reroute medical supplies based on updated information on 

road closures, infection hotspots, and warehouse congestion. Similarly, global logistics companies 

like DHL and UPS integrated spatial data analytics with predictive route optimization to reduce fuel 

consumption and ensure last-mile delivery continuity (Ugbebor, 2024). Geo-AI models such as spatial 

regression and spatiotemporal clustering allowed real-time adjustment of delivery schedules to 

account for local regulations and mobility restrictions. Several studies highlight how Geo-AI 

enhanced responsiveness during food and medicine distribution campaigns in urban and rural 

zones, particularly in Africa and Latin America where infrastructure was weak and mapping data 

incomplete. In India, Geo-AI systems supported e-commerce logistics by mapping red, orange, and 

green COVID-19 zones, helping companies like Flipkart prioritize safe delivery zones and navigate 

compliance frameworks (Jacobsen et al., 2025). Moreover, integration of geospatial dashboards in 

public policy interfaces allowed real-time monitoring of supply chain choke points and cross-border 

shipment risks. Geo-AI not only supported logistics optimization but also contributed to 

epidemiological modeling and socio-economic risk mapping, making it a multidimensional tool in 

lockdown resilience strategies (Liu & Liu, 2025). The literature strongly supports its continued role in 

enabling dynamic, location-sensitive decision-making under complex and shifting conditions 

(Schaberreiter et al., 2023). 

Healthcare supply chains were severely tested during the COVID-19 pandemic, with global 

shortages of ventilators, personal protective equipment (PPE), oxygen cylinders, and vaccines 

highlighting the critical need for AI-supported management systems. AI applications were used 

extensively in cold chain management, inventory prediction, and logistics coordination to maintain 

the integrity of medical supplies under challenging conditions (Röhrs et al., 2025). In India, AI-based 

platforms like CoWIN tracked real-time vaccine stock, location-wise consumption, and temperature 

control data across thousands of vaccination centers. The system used machine learning algorithms 

to predict demand surges and automate replenishment logistics, ensuring minimal spoilage and 

distribution delays. In the United States, hospitals partnered with tech companies to deploy AI tools 

for PPE usage forecasting and ventilator distribution, drawing on historical consumption patterns, 

patient admission trends, and infection projections (Belhadi, Kamble, et al., 2024). IBM and Microsoft 

collaborated with governments to model optimal allocation of scarce medical resources, 

integrating hospital data with external demand forecasts. Similar AI applications were used in Kenya 

and South Africa to monitor vaccine storage conditions through IoT-enabled cold chain devices, 

transmitting alerts for temperature breaches and enabling timely interventions (Fowler et al., 2023). 
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Predictive AI models were also deployed to prioritize resource distribution to high-risk regions based 

on case spikes, mobility patterns, and local healthcare capacity. These systems were often paired 

with blockchain for authentication and traceability, enhancing transparency in high-stakes 

environments (Sorooshian et al., 2022). The literature documents that AI interventions improved both 

delivery speed and compliance with cold chain protocols, significantly reducing vaccine spoilage 

rates and stockouts in multiple countries (Guida et al., 2023). Empirical case studies consistently 

underscore that AI-enhanced healthcare supply chains outperformed manual systems in scalability, 

accuracy, and resilience during lockdowns. As such, they provide a replicable model for 

strengthening critical medical logistics under extreme operational stress (Bouquet et al., 2024). 

Governance of AI in Economic Resilience 

As AI-driven systems increasingly inform the allocation of emergency resources, the issue of 

algorithmic fairness has become a central concern in economic resilience research. Fairness in 

algorithmic systems refers to the principle that AI tools should not reproduce or exacerbate existing 

social inequalities when deployed for public policy or welfare delivery. During pandemic lockdowns, 

AI was used to prioritize populations for emergency cash transfers, food aid, and medical supply 

distribution, raising concerns about whether these systems equitably addressed the needs of 

marginalized communities (Pashang & Weber, 2023). Empirical evidence suggests that algorithmic 

biases often stem from skewed training data, incomplete demographic representation, and 

historical inequalities embedded in administrative records. In India’s COVID-19 response, Aadhaar-

linked welfare algorithms occasionally excluded women and migrant laborers due to 

documentation mismatches, despite their heightened vulnerability. Similarly, in the United States, 

algorithmic triage tools for ventilator access were found to disadvantage Black patients based on 

biased health risk scoring models (Vatamanu & Tofan, 2025). Theoretical frameworks such as 

procedural fairness and distributive justice have been proposed to guide algorithmic design in crisis 

contexts. Several scholars argue that fairness should not be limited to output parity but must include 

transparency in model logic, inclusion in training data, and appeal mechanisms for affected 

individuals. Auditing practices like model documentation (datasheets for datasets, model cards) 

and third-party fairness assessments have gained traction as tools for ensuring equitable AI 

deployment (Praet et al., 2025). Nonetheless, the literature highlights that technical fixes alone are 

insufficient without institutional reforms and participatory governance models that include input from 

historically disadvantaged groups. Ensuring algorithmic fairness in crisis resource allocation is 

therefore both a technical and moral imperative, requiring continuous scrutiny across the entire AI 

policy lifecycle (Shalaby, 2024). 

 
Figure 8: Framework for Ethical and Accountable AI in Economic Resilience 

 
 

The rapid expansion of AI-driven emergency systems during pandemic lockdowns has intensified 

debates around digital identity, privacy, and informed consent. Many governments employed 

digital ID systems to link citizens to health data, bank accounts, and social welfare programs, 

creating new opportunities for inclusion but also significant risks of exclusion and surveillance (Zolkafli 
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et al., 2024). In India, the Aadhaar biometric system was used to verify eligibility for emergency food 

and cash assistance, but studies found that technical failures, biometric mismatches, and lack of 

consent protocols led to widespread denial of benefits among vulnerable populations. Similar issues 

emerged in Kenya and Nigeria, where incomplete or inaccurate ID databases undermined the 

reach and legitimacy of digital relief programs (Avadhuta, 2020). Scholars have raised concerns that 

emergency-driven expansions of surveillance and data collection may outlast crises, eroding 

democratic safeguards and individual autonomy. The use of location tracking, facial recognition, 

and digital contact tracing though effective in managing virus spread often lacked clear sunset 

clauses or user opt-out options. Legal scholars stress that emergency AI systems must uphold the 

principles of necessity, proportionality, and purpose limitation as outlined in international human 

rights frameworks (Maceika et al., 2024). Consent, in particular, must be informed, revocable, and 

grounded in real choice, not coercion or dependency on welfare access. Technical strategies such 

as privacy-preserving machine learning, federated learning, and differential privacy offer pathways 

to reduce exposure of sensitive data. However, these tools require strong institutional and legal 

infrastructure to be effective (Zhao et al., 2025). The literature calls for the integration of privacy 

impact assessments, public consultation processes, and oversight bodies to ensure that digital 

identity and consent practices are equitable, rights-based, and resilient to misuse. 

Transparency and accountability in AI-guided fiscal decision-making are essential for maintaining 

public trust and ensuring that economic interventions during crises are justifiable and effective. AI 

systems now support a wide range of fiscal functions such as revenue forecasting, fraud detection, 

subsidy disbursement, and budget optimization especially during high-pressure contexts like 

pandemic lockdowns (Allam et al., 2023). However, the opacity of many machine learning models, 

often referred to as “black box” algorithms, raises questions about explainability, traceability, and 

responsibility when these systems influence fiscal policy decisions. Scholars argue that transparency 

must extend beyond open-source code to include documentation of training data, model 

assumptions, validation protocols, and decision-making thresholds (Raman et al., 2025). For example, 

in Brazil and Mexico, algorithmically optimized welfare systems were found to misclassify thousands 

of households, but lack of transparency in the models used prevented timely audits and redress. The 

absence of clear lines of accountability whether technical developers, public administrators, or third-

party vendors has created ambiguity in governance and legal liability (Bambauer et al., 2021). 

Governments and international bodies have proposed frameworks for algorithmic accountability, 

such as the European Commission’s AI Act, which mandates human oversight for high-risk systems. 

Additionally, public sector innovation guidelines now emphasize the need for algorithmic impact 

assessments (AIAs) before implementation. Initiatives such as the Montreal Declaration and OECD’s 

AI Principles stress public sector transparency as a pillar of trustworthy AI (Seto & Dharmapala, 2019). 

However, real-world implementation remains inconsistent, with substantial gaps between normative 

guidelines and operational practice. The literature recommends embedding transparency 

mechanisms such as explainable AI (XAI), participatory audit trails, and grievance redress platforms 

within AI systems used for fiscal governance. These tools are essential for upholding accountability 

and democratic legitimacy in an era of automated public finance (Peuter et al., 2022). 

METHOD 

This study adopted the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines to ensure methodological transparency, replicability, and comprehensive 

coverage of relevant literature. The PRISMA framework facilitated a structured and rigorous review 

process by providing a four-phase model: identification, screening, eligibility, and inclusion. The 

research team conducted an extensive literature search across five multidisciplinary databases—

Scopus, Web of Science, IEEE Xplore, PubMed, and ScienceDirect—targeting peer-reviewed journal 

articles, government white papers, and institutional reports published between 2000 and 2025. The 

search strategy employed Boolean logic and keyword combinations such as "artificial intelligence," 

"economic resilience," "lockdown policy," "AI in public sector," "algorithmic targeting," "smart 

taxation," and "pandemic supply chain disruption." Additional grey literature was identified through 

targeted searches of repositories like arXiv, SSRN, and Google Scholar to capture emerging or 

preprint research with significant practical relevance. After removing duplicate records, a two-stage 

screening process was conducted by independent reviewers. In the first stage, titles and abstracts 

were screened for relevance to the study's focus on AI-driven economic resilience during health 

crises. The second stage involved full-text evaluation based on predefined inclusion criteria, 
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including the use of AI technologies in the context of public finance, social protection, supply chain 

continuity, or governance under lockdown or pandemic conditions. Exclusion criteria encompassed 

non-English publications, editorials, studies not focused on public sector or policy-level interventions, 

and articles lacking methodological transparency. A total of 175 studies were deemed eligible after 

full-text review, and data were extracted using a standardized coding sheet that captured 

publication metadata, research objectives, AI model type, deployment context, key findings, and 

identified limitations. Discrepancies during selection and data extraction were resolved through 

consensus or third-party adjudication to enhance inter-rater reliability. The extracted studies were 

thematically synthesized using narrative synthesis and inductive coding. Patterns were grouped 

under thematic categories such as AI-enabled cash transfer systems, predictive economic 

forecasting, algorithmic fairness, public accountability mechanisms, and geo-AI for logistical 

management. Where applicable, the quality of evidence was appraised using the Mixed Methods 

Appraisal Tool (MMAT) to accommodate both qualitative and quantitative studies. This systematic, 

layered approach ensured that the review captured a wide range of interdisciplinary perspectives 

on how AI has been operationalized to support economic stability during pandemic lockdowns, 

offering robust foundations for policy innovation and technical implementation in future resilience 

planning. 
Figure 9: PRISMA-Guided Methodological Framework 

 
FINDINGS 

One of the most prominent findings from the review was the extensive focus on the use of predictive 

analytics in managing economic disruptions during pandemic lockdowns. Out of the 175 studies 

included in this review, 63 papers (36%) specifically concentrated on the deployment of machine 

learning models, neural networks, and ensemble algorithms for early warning systems that forecasted 

unemployment trends, inflation risks, and sectoral vulnerabilities. These studies were among the most 

cited in the dataset, with an average of 145 citations per article, reflecting their centrality in the AI-

for-resilience discourse. Most predictive models demonstrated significant accuracy in forecasting 

short- to medium-term economic disruptions, especially when using real-time datasets such as credit 

card transactions, social media sentiment, and geolocation data. The findings also revealed that 
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predictive AI was instrumental in enabling governments to anticipate budget shortfalls and sector-

specific downturns, allowing proactive resource allocation. Importantly, these systems were shown 

to outperform traditional econometric forecasting models, particularly in dynamic and uncertain 

environments. In practice, this translated to governments being able to mitigate financial and supply 

chain shocks more effectively. These studies collectively highlight those predictive analytics, when 

properly integrated into governance systems, can serve as a strategic tool for enhancing economic 

preparedness, especially in resource-constrained environments. Additionally, the strong citation 

counts (exceeding 9,000 combined) indicate a high level of academic and institutional 

engagement with predictive forecasting methods in the context of economic resilience. 

 
Figure 10: Overall findings for this study 

 
 

Another key finding was the widespread use of algorithmic targeting systems to enhance the 

precision and speed of emergency relief distribution. A total of 48 studies (27%) examined how AI 

tools were used to identify beneficiaries of cash transfers, food assistance, and health subsidies during 

lockdown periods. These studies had a collective citation count exceeding 6,800, averaging 141 

citations per study. The implementation of supervised machine learning, decision tree analysis, and 

identity-linked digital profiling was found to reduce redundancy in aid databases, detect fraud, and 

enable faster disbursement of limited fiscal resources. In several cases, AI systems helped reach 

previously excluded populations, particularly informal workers, who lacked formal employment 

records. However, these same studies also highlighted recurring ethical concerns regarding exclusion 

errors, opaque model logic, and lack of redress mechanisms for those wrongly denied benefits. 

Despite these concerns, quantitative findings reported in over 30 studies indicated that algorithmic 

targeting reduced delivery times by up to 40% and improved cost-efficiency ratios across national 

aid programs. Moreover, in low-resource settings, digital targeting mechanisms were vital in scaling 

emergency aid to millions within days. Still, 19 of the 48 studies emphasized that fairness audits, public 

consultation, and data ethics frameworks were often absent or inadequately implemented. These 

findings suggest that while algorithmic targeting significantly enhanced economic stabilization 

efforts during crises, its ethical governance remains uneven and requires institutional standardization. 

The high citation rate associated with these articles reflects both their technical importance and the 

ongoing debate around the balance between efficiency and equity in algorithmic interventions. 

Labor market continuity during lockdowns emerged as a significant area where AI applications 

demonstrated tangible socioeconomic impact. Of the reviewed literature, 39 studies (22%) explored 

the implementation of AI-enabled labor matching systems, job portals, and vocational training 

platforms designed to assist displaced workers. These articles collectively garnered over 5,100 

citations, averaging 131 citations per study, signaling robust academic interest. Findings from these 

studies revealed that algorithmic labor platforms using recommender systems, skill mapping, and 
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demand-supply matching mechanisms helped accelerate job placement in sectors such as logistics, 

health services, and e-commerce. Notably, many of these platforms integrated AI models that not 

only connected workers to available opportunities but also recommended upskilling pathways 

based on labor market forecasts. In 21 studies, such platforms reduced job-matching timelines by an 

average of 35% and improved placement rates by at least 25% compared to non-AI interventions. 

Some national employment agencies, especially in digitally advanced economies, integrated these 

tools into their unemployment insurance and public works programs. However, 14 of the 39 studies 

reported limitations related to algorithmic bias, particularly in matching low-income or female 

workers to stable employment. Additionally, there were concerns over the digital divide preventing 

vulnerable groups from fully accessing AI-driven job matching services. Despite these barriers, the 

overall effectiveness of AI in improving labor market resilience during systemic economic shocks was 

consistently emphasized. These findings demonstrate that AI technologies not only supported 

employment continuity but also enabled better alignment between labor market supply and shifting 

demand during a highly volatile period. The high citation counts and diversity of implementation 

contexts covered in these studies further underscore the significance of AI-enhanced labor market 

tools in economic resilience strategies during lockdowns. 

A fourth major finding pertained to the role of AI in maintaining supply chain continuity, especially 

for critical goods and medical supplies. From the reviewed literature, 44 studies (25%) addressed AI 

applications in logistics, inventory control, and geospatial analytics to mitigate lockdown-related 

supply chain disruptions. Collectively, these studies were cited over 7,300 times, with an average of 

166 citations per article the highest among all reviewed clusters. Findings indicated that AI-supported 

demand forecasting, route optimization, and warehouse management systems significantly 

improved operational efficiency in both public and private sector logistics. Geo-AI models were used 

to predict bottlenecks, prioritize deliveries, and respond dynamically to regional restrictions. In 

particular, the integration of spatial-temporal data with AI allowed for real-time tracking of essential 

goods and recalibration of delivery networks based on epidemiological data and curfew schedules. 

More than 60% of these studies documented substantial improvements in inventory accuracy, with 

AI tools reducing forecast errors by 30–50% compared to traditional systems. Cold chain 

management for vaccine distribution received notable attention, with 12 studies highlighting the use 

of AI-enabled sensors and predictive analytics to monitor and maintain temperature integrity across 

delivery routes. Additionally, 17 studies emphasized the role of AI in cross-border logistics 

management, where real-time customs data and shipping flows were analyzed to anticipate delays 

and reroute shipments. While the majority of findings were positive, some studies noted challenges 

in interoperability between AI platforms and legacy systems, particularly in low-income countries. 

Nonetheless, the evidence overwhelmingly supports the conclusion that AI-based supply chain 

intelligence played a pivotal role in ensuring continuity and equity in the distribution of essential 

goods during prolonged lockdowns. The large volume of citations reflects the operational relevance 

and empirical strength of these findings across multiple sectors and global regions. 

While the technical deployment of AI in economic resilience efforts was broadly successful, a critical 

finding across 52 studies (30%) was the lack of robust governance and ethical oversight. These articles 

collectively amassed over 6,200 citations, averaging approximately 119 citations each, highlighting 

strong scholarly attention. The studies evaluated various dimensions of AI governance ranging from 

algorithmic transparency, auditability, and data privacy to institutional accountability and rights-

based design. Across the sample, there was consistent acknowledgment that ethical frameworks 

were either underdeveloped or not systematically applied during rapid AI implementation under 

crisis conditions. Of the reviewed articles, 34 reported insufficient legal infrastructure for managing 

algorithmic decisions in public policy settings, while 29 emphasized weak public participation 

mechanisms in the development of AI systems used in social welfare, taxation, and labor 

governance. Privacy concerns were raised in 23 studies, particularly regarding the use of biometric 

IDs, location data, and behavior tracking without informed consent. Only 16 studies referenced the 

use of algorithmic impact assessments (AIAs) prior to deployment. Even in high-income countries, 

regulatory ambiguity and fragmented institutional responsibilities created barriers to the ethical 

oversight of AI tools. Moreover, ethical lapses disproportionately affected marginalized populations 

women, minorities, and undocumented individuals who faced higher rates of exclusion from AI-

mediated services. Despite these shortcomings, 19 studies did document promising practices, such 

as ethics-by-design approaches, independent audit protocols, and the use of explainable AI models 
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in fiscal systems. Overall, this body of literature reveals a significant governance gap between 

technical deployment and ethical regulation. The findings underscore the urgent need for 

enforceable standards, cross-sectoral governance frameworks, and capacity-building initiatives to 

ensure that the transformative potential of AI is not achieved at the cost of fairness and human rights. 

The high citation numbers further affirm the growing demand for robust governance mechanisms as 

AI becomes increasingly embedded in economic policymaking. 

DISCUSSION 

The findings of this review confirm the increasing reliability and prominence of predictive analytics in 

early detection of economic disruptions, echoing earlier theoretical propositions and empirical 

validations. Studies during the COVID-19 pandemic demonstrated that machine learning and neural 

networks outperformed traditional econometric models in capturing real-time volatility and 

identifying economic contagion pathways (Sheng et al., 2021). This review strengthens that 

conclusion by analyzing 63 studies that consistently applied AI to anticipate sectoral downturns, 

labor shocks, and consumer demand collapse. Compared to earlier crises such as the 2008 financial 

collapse where predictive models were limited by sparse datasets and static algorithms, the 

integration of high-frequency datasets in recent work marks a shift in modeling capability and 

temporal responsiveness. The application of streaming data, such as mobile transactions and social 

media analytics, has allowed governments and institutions to respond more swiftly and accurately 

than during SARS or Ebola outbreaks, where AI deployment was minimal. The reviewed studies 

extend the operational utility of AI beyond theoretical promise by demonstrating its field-level 

adaptability in policy dashboards, regional forecasting tools, and sector-specific early warning 

systems. These applications align with and expand on the work of Munir et al. (2022), who argued 

that integrating AI into crisis economics infrastructure fundamentally reshapes the timeline of policy 

responsiveness. Thus, the findings advance earlier literature by demonstrating not only the predictive 

superiority of AI but also its practical role in shaping proactive, rather than reactive, economic 

governance. 

The role of algorithmic targeting in economic relief during lockdowns builds upon previous literature 

on digital welfare delivery, but this study reveals both its operational successes and ethical tensions 

in a crisis context. Earlier studies, such as by Nikookar et al.(2024), cautioned against the risk of 

systemic exclusion through algorithmically mediated aid, particularly when eligibility criteria were 

opaque or reliant on biased data. This review confirms that concern while simultaneously 

acknowledging the precision and speed benefits achieved through AI targeting. In contrast to 

traditional cash transfer systems used in Ebola-era interventions, AI-enabled systems in countries like 

Figure 11: AI-Enhanced Governance in Crises: Key Insights and Impacts 
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Togo, Brazil, and India allowed disbursement of emergency aid within days, often to millions of 

beneficiaries. The review shows that 48 studies found such systems to reduce delivery time by up to 

40%, which was unprecedented in previous crises. However, this performance came with trade-offs: 

19 studies cited serious concerns about fairness, exclusion errors, and lack of transparency in model 

construction. Compared with earlier frameworks that relied on static registries or geographic proxies 

(Karmaker et al., 2023), these algorithmic systems could adapt eligibility dynamically, yet they often 

lacked mechanisms for appeal or human oversight. These findings support the dual argument 

presented by Assiouras et al. (2022) that AI systems in welfare governance are simultaneously 

empowering and dangerous without accountability frameworks. Therefore, this review expands the 

literature by empirically substantiating the dual role of algorithmic targeting as both an accelerator 

of inclusion and a vector of systemic opacity highlighting the urgent need for ethics protocols to 

accompany technical design (Chand et al., 2022). 

Labor market alignment through AI-enabled job matching systems emerged as a key intervention 

for mitigating the socioeconomic impact of lockdown-induced unemployment. This builds on prior 

work that recognized the promise of AI in workforce development but had not fully explored its crisis 

deployment. This review’s analysis of 39 studies confirms that AI-assisted labor platforms, using skill 

mapping and demand forecasting, enabled governments and private platforms to reallocate 

workers efficiently. Compared to prior efforts during economic downturns such as the 2008 recession 

where labor market interventions were largely manual and reactive (Hohenstein, 2022) the lockdown 

period saw automated systems that accelerated job placement timelines by 25–35%. AI-powered 

matching platforms like Germany's eJob and India's e-Shram are notable advancements over 

previous national employment schemes that lacked AI integration. However, the findings also 

parallel earlier criticisms of algorithmic hiring platforms, such as those documented by Yerpude and 

Singhal (2021), which revealed embedded biases that disadvantaged low-income and minority 

applicants. In this review, 14 of the 39 studies reported similar issues of unequal access and 

misclassification in job recommendation algorithms. Despite these shortcomings, the labor 

realignment capabilities observed in recent literature signify an evolution in workforce governance. 

Unlike earlier digital tools that were supplementary, AI systems now act as primary agents of labor 

mobility and skills adaptation during crises. Therefore, this study both affirms and extends earlier 

research, demonstrating that while AI holds transformative potential for labor stabilization under 

duress, it also inherits the systemic biases of labor market structures unless explicitly addressed through 

inclusive algorithm design (Al Naimi et al., 2021). 

This review confirms and deepens prior claims about the efficacy of AI in maintaining supply chain 

continuity under high-risk conditions, with a particular focus on pandemic lockdowns. Earlier studies, 

such as those by De Lima and Seuring (2023), documented the potential of AI to streamline supply 

chain operations through real-time forecasting, inventory optimization, and route adjustment. The 

current analysis, involving 44 highly cited studies, shows that AI platforms not only optimized 

operations but also prevented system-wide failures in sectors including healthcare, agriculture, and 

retail logistics. This significantly builds upon earlier work by showing that AI’s contributions were not 

limited to cost efficiency but extended to life-critical logistics, particularly in the distribution of PPE 

and vaccines. Compared to the Ebola outbreak, where supply chain management depended 

heavily on manual coordination and paper-based systems (UNDP, 2015), COVID-19 responses 

incorporated AI-enabled dashboards, cold chain monitoring, and predictive shipping tools that 

collectively reduced logistics lags by up to 50%. Furthermore, this review validates claims by Deslatte 

et al., (2025) that multi-echelon inventory control using AI offers resilience that traditional models 

cannot achieve. However, this study also notes limitations in interoperability, especially in low-income 

countries, echoing the infrastructure constraints outlined by Castillo et al. (2025). While previous 

literature theorized AI as a “force multiplier” in logistics, this review offers granular evidence of how 

these tools operated under duress, filling the empirical gaps that earlier modeling-based studies left 

open. The findings thereby reinforce AI’s central role in operational resilience and offer a 

comparative lens that illustrates its superiority over analog systems used in prior health crises. 

Although the technical capacity of AI systems in economic stabilization has grown substantially, this 

review underscores that governance and ethical oversight frameworks have not evolved at a 

comparable pace. The empirical literature analyzed here spanning 52 studies—demonstrates a 

substantial gap in practice. This parallels findings from earlier research by Mahroof et al. (2024), which 

noted that public sector AI adoption often lacks institutional readiness for ethics compliance. The 
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reviewed studies revealed repeated shortcomings in transparency, accountability, and 

participatory oversight. Unlike earlier crises such as SARS or H1N1, where digital governance was 

minimal, the COVID-19 period saw mass adoption of AI without proportional increases in ethical 

protocols. This mismatch confirms the “ethics lag” hypothesis introduced by Einav and Ranzani 

(2020), wherein the velocity of technical innovation outpaces the institutional response. Only a small 

subset of studies 16 out of 52 reported the use of algorithmic impact assessments or public 

engagement strategies during system deployment. This suggests that despite greater public 

awareness, regulatory inertia persists, echoing earlier critiques by Einav and Ranzani (2020) that 

regulation is often reactive rather than anticipatory. The review also found that violations of 

algorithmic fairness, privacy rights, and accountability structures disproportionately affected 

marginalized groups findings consistent with previous investigations into welfare automation by 

Safdar et al. (2020). Thus, while AI systems delivered measurable economic benefits during 

lockdowns, this came at a cost of ethical ambiguity and diminished public trust. This study contributes 

to the literature by evidencing this trade-off empirically, reinforcing the need for co-evolution of 

governance alongside technical advancement. 

Another major theme that emerged from the review was the disparity in AI readiness and impact 

across different economic contexts. This observation supports previous assessments that highlighted 

the uneven distribution of digital infrastructure and institutional capacity for AI deployment globally 

(Walter, 2024). Among the studies reviewed, those based in high-income countries consistently 

reported higher success rates in implementing AI systems for economic resilience due to better 

broadband access, data availability, and trained personnel. Conversely, studies from low- and 

middle-income countries emphasized challenges in model localization, digital ID integration, and 

policy translation, reaffirming concerns raised by Silva et al. (2022) regarding the scalability of AI in 

fragile states. These disparities mirror earlier critiques by Walter (2024) that technological innovation 

without socio-political grounding can reinforce global inequities. For instance, while Estonia, South 

Korea, and Singapore were able to deploy predictive AI tools within days of the first COVID-19 cases, 

countries like Ethiopia, Myanmar, and Haiti experienced months-long delays in digital aid delivery 

and system adaptation. These findings also correlate with Magliocca et al. (2024), who argued that 

infrastructure both physical and digital is a prerequisite for AI effectiveness. However, this review 

extends the conversation by showing how these disparities manifest not only in technical outcomes 

but also in public trust, system legitimacy, and policy uptake. The evidence affirms that AI’s benefits 

are not automatic and that their realization depends heavily on contextual enablers, including 

governance quality, civic infrastructure, and participatory policy processes (Mohammadi & 

Maghsoudi, 2025). 

Finally, the synthesis of studies reviewed points to a growing consensus that AI is not merely a stopgap 

solution during pandemics but a foundational tool for embedding resilience into long-term 

economic planning. Earlier studies, such as those by Holmström (2022), envisioned AI as a strategic 

asset for optimizing economic systems, but lacked empirical evidence to substantiate this claim. The 

175 studies examined in this review provide that validation, illustrating how AI tools moved from 

experimental to mainstream roles in economic policymaking under crisis conditions. AI applications 

in fiscal diagnostics, labor realignment, supply chain continuity, and aid distribution demonstrated 

scalability, adaptability, and impact beyond emergency timelines (Salem et al., 2025). Unlike in 

previous pandemics where digital interventions were limited to health surveillance AI systems now 

influence the core architecture of fiscal planning, employment services, and welfare delivery. This 

operational maturity suggests a new phase in resilience thinking, where AI is not external but intrinsic 

to national economic strategy (Bussacarini, 2024). While earlier literature speculated on AI's potential, 

this review confirms its functional role in shaping adaptive, real-time governance frameworks. The 

study’s comprehensive findings also underscore the importance of integrating ethical, institutional, 

and infrastructural considerations to ensure that AI enhances not undermines economic equity 

(Wang et al., 2024). In this way, the discussion both consolidates and advances the field by 

presenting AI as an embedded, complex, and powerful actor in contemporary economic resilience 

paradigms. 

CONCLUSION 

This systematic review reveals that artificial intelligence (AI) has emerged as a cornerstone in building 

economic resilience during pandemic lockdowns, providing real-time solutions for fiscal 

management, supply chain optimization, labor market continuity, and social protection targeting. 
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The analysis of 175 studies illustrates that AI-driven interventions particularly in predictive analytics, 

algorithmic targeting, dynamic inventory control, and job-matching systems significantly enhanced 

governments’ ability to mitigate systemic disruptions. Predictive models allowed early identification 

of economic contagion, enabling timely fiscal responses and resource allocation. Algorithmic 

targeting systems accelerated emergency cash transfers and subsidy distribution, reaching 

populations that traditional welfare systems often failed to support. Similarly, AI-based labor platforms 

and Geo-AI logistics tools helped reallocate workers and goods under stringent mobility restrictions, 

contributing to economic stability amidst widespread uncertainty. However, the review also 

highlights critical gaps in ethical governance and institutional preparedness. Despite the operational 

success of AI systems, many implementations lacked transparency, oversight, and participatory 

frameworks. Algorithmic biases, exclusion errors, and privacy violations were reported in several 

studies, particularly in settings with weak data regulation or insufficient public accountability. These 

challenges were not merely technical flaws but structural weaknesses, exacerbated by pre-existing 

inequalities and digital divides. Compared to earlier public health emergencies such as SARS and 

Ebola where digital technologies played a minimal role COVID-19 marked an inflection point in the 

integration of AI into national crisis response strategies. Yet, the rapid pace of AI adoption often 

outstripped regulatory reform, underscoring the need for ethical alignment and institutional resilience 

alongside technological innovation. 

Furthermore, the review identifies significant disparities in AI readiness and impact across regions. 

High-income countries with advanced digital infrastructure reaped the most benefits, while low- and 

middle-income countries faced constraints in model localization, data governance, and public trust. 

Despite these challenges, the cumulative findings affirm that AI is not only a short-term solution for 

crisis mitigation but a long-term asset for economic planning. The review underscores that AI can 

contribute meaningfully to equitable and adaptive governance, provided that its integration is 

accompanied by strong ethical frameworks, inclusive digital policies, and investments in institutional 

capacity. In this light, AI stands as both a powerful tool and a profound responsibility in shaping the 

future of economic resilience. 
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