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ABSTRACT 

The COVID-19 pandemic imposed unprecedented operational disruptions on 

small and medium-sized enterprises (SMEs), with youth-led businesses emerging as 

one of the most vulnerable segments due to limited capital reserves, constrained 

digital infrastructure, and dependence on in-person transactions. Lockdowns, 

mobility restrictions, and shifts in consumer demand patterns accelerated the 

imperative for digital transformation, positioning artificial intelligence (AI) as a 

strategic enabler of business continuity, market adaptation, and resilience. This 

study investigates the role of AI-enabled tools—specifically customer interaction 

systems, predictive analytics, social media marketing automation, eCommerce 

enablement, and personalization—in supporting the survival and competitive 

positioning of youth-led SMEs during the pandemic. Findings reveal that AI-driven 

customer interaction tools maintained service continuity and reduced 

operational costs by up to 40%, with youth-led SMEs exhibiting greater 

adaptability in deploying low-code AI due to higher digital fluency. Cross-regional 

comparisons underscore disparities in adoption depth, shaped by infrastructural 

readiness, data quality, AI literacy, and regulatory frameworks. While developed 

economies leveraged advanced digital ecosystems for comprehensive AI 

integration, SMEs in developing regions often adopted modular, low-code 

solutions to circumvent skill and infrastructure constraints. The study also identifies 

persistent ethical and governance challenges—such as algorithmic bias, privacy 

risks, and uneven access—that were deprioritized in favor of immediate 

operational survival. These findings contribute to the growing body of literature on 

AI-enabled SME resilience by highlighting the unique absorptive capacities of 

youth-led enterprises, the synergistic effects of integrating multiple AI applications, 

and the contextual factors mediating adoption outcomes. The paper concludes 

by proposing a conceptual framework for future research, emphasizing the need 

for longitudinal, cross-sectoral, and policy-oriented studies to examine AI’s long-

term impact on SME competitiveness in post-crisis economies.. 
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INTRODUCTION 

Small and medium-sized enterprises (SMEs), particularly those spearheaded by young entrepreneurs, 

emerged as one of the most vulnerable business groups during the unprecedented disruption 

caused by the COVID-19 pandemic (Drydakis, 2022). As the virus spread rapidly across national 

borders, governments implemented stringent lockdown measures, travel restrictions, and social 

distancing mandates aimed at curbing transmission. While these public health measures were 

necessary to safeguard lives, they inadvertently brought about profound economic repercussions, 

especially for SMEs whose operations were highly dependent on physical customer interactions and 

localized markets (Eze & Chinedu-Eze, 2018). The sudden cessation of face-to-face transactions, 

coupled with disruptions in domestic and international supply chains, drastically altered the business 

landscape. Consumption patterns shifted almost overnight, as consumer priorities realigned toward 

essential goods, home-based services, and digital commerce. For many SMEs, this abrupt change 

translated into steep declines in revenue, severe limitations in workforce availability due to health-

related absences or mobility restrictions, and substantial operational bottlenecks in production, 

procurement, and distribution networks. In this volatile and uncertain environment, the imperative 

for rapid adaptation became paramount. Digital technologies, and particularly artificial intelligence 

(AI), emerged as critical enablers of organizational survival, continuity, and resilience (Garbellano & 

Da Veiga, 2019). Unlike previous periods of technological adoption, where SMEs often exhibited 

gradual integration due to cost, infrastructure, or skill barriers, the pandemic acted as a catalyst that 

accelerated digital transformation across sectors. AI-powered solutions including machine learning 

algorithms capable of uncovering patterns in fluctuating market data, conversational agents such 

as chatbots and virtual assistants capable of maintaining 24/7 customer service, predictive analytics 

tools that could forecast shifts in consumer demand, and recommendation engines that 

personalized marketing and sales efforts offered SMEs affordable, scalable, and adaptive 

mechanisms for coping with market volatility (Ghobakhloo & Ching, 2019). These tools not only 

automated repetitive and labor-intensive tasks, reducing the dependency on in-person operations, 

but also enhanced the precision and efficiency of digital marketing strategies. Moreover, AI-driven 

decision-support systems provided SMEs with near real-time insights into consumer behavior, 

enabling informed, data-driven responses to dynamic market conditions and mitigating the 

uncertainty that characterized the pandemic period (Ghobakhloo & Ching, 2019; Juergensen et al., 

2020). In essence, AI became more than a technological upgrade—it evolved into a strategic lifeline 

that empowered resource-constrained SMEs to navigate crisis conditions, sustain customer 

engagement, and preserve operational functionality in the face of unparalleled disruption. 

The COVID-19 pandemic clearly revealed the extreme weaknesses of Small and Medium Enterprises 

(SMEs), particularly those based in developing countries, where a lack of digital infrastructure, poor 

crisis preparedness, and low market adaptability resulted in significant business disruptions and the 

loss of captured value (Klein & Todesco, 2021). Small businesses targeted traditional practices and 

face-to-face customer interaction and were disproportionately affected. A lot were forced to close 

or scale back without the tools or know-how to quickly pivot too digital. Even with the proliferation 

of AI solutions to facilitate marketing automation, customer data management, inventory 

management, and service delivery, there has been a sluggish pace of adoption among most SMEs. 

The major issue is not only access to AI, but also the digital skills gap faced by SME owners and their 

staff. Moreover, even though the young generation is more digitally savvy, the potential of SME 

resilience through AI-generated digital marketing and innovations has not been fully tapped, and 

this could be leveraged to inform post-pandemic recovery solutions (Kumar & Kalse, 2021). It is thus 

highly urgent to investigate how AI can be efficiently harnessed to mitigate future pandemic 

disruptions in the SME sector. In addition, insufficient is known about how youth engagement may 

contribute to facilitating AI uptake, particularly in resource-constrained contexts. Without the 

strategic embedding of AI solutions and the digital transformation of SMEs driven by young people, 

the sector will continue to be placed at high risk in the event of future public health crises or a similar 

global disruption (Li et al., 2017). To fill this gap, we are exploring how AI-powered online marketing 

solutions and Youth Participation can be combined to influence SME resilience, becoming the 

framework for minimizing future pandemic losses while enabling sustainable SME growth. 
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Figure 1: AI-Enabled Adaptation for Crisis Resilience in SMEs 

 
 

Youth owned SMEs utilized AI-enabled platforms for creating and managing e-business stores, 

customizing user experiences and promoting online presence through targeted advertisements 

(Papadopoulos et al., 2020). While these businesses have shown to be flexible and digitalize, they 

were also confronted with limitations such as infrastructure paucity, data privacy issues and the lack 

of formal AI tools training (Perez et al., 2019). Although most existing literature covers AI in general 

and the significance of SME in shaping, there is little studies on how AI paved the road for young 

entrepreneurs to prevent the losses during-pandemic and bring forward techno-sustainability by 

online marketing. This research is an important addition to the nascent literature on the nexus of AI, 

pandemic resilience and small and medium enterprises (SMEs). The study contributes with a new 

dimension to the framework for the mitigation of economic losses of future pandemics: the role of 

AI-based online marketing strategies and the participation of younger individuals. Most previous 

studies have tended to concentrate on the larger corporations or health systems, with the current 

study emphasizing the predisposing and enabling environmental factors in the SME sector (which 

comprises the mainstay of many developing countries' economy).  

One of the key contributions of this research is its focus on how AI capabilities such as automated 

content creation, customer analysis and chatbots can drive business continuity through digital 

engagement (Pedauga et al., 2021). Moreover, the research expands the horizon about the 

importance of IT-literate youth in the accomplishment and administering AI-based marketing 

approaches, producing a viable ecosystem towards innovation. It also makes empirical contribution 

by providing evidence-based findings and case studies that verify the success of ai interventions in 

the SME context. It has policy implications for the policymakers, entrepreneurs, youth development 

organizations proposing targeted AI literacy programs and digital infrastructure investments. From 

weaving technological, economic, and social perspectives, this research not only connects 

theoretical dots but also offers some practical advice on inherent actions when designing 

pandemic-resilient business models (Perez et al., 2019). It paves the way for further research on the 

topic of AI support for crisis response and inclusive digital entrepreneurship for SMEs to remain 

successful at times of uncertainty. The specific objectives of this study are: 

i. To explore AI’s role in strengthening SME resilience against pandemics and uncover how AI-

based online marketing tools help them sustain operations during health crises. 

ii. To evaluate the role of AI technologies in minimizing economic loss and operational 

disruption to SMEs from future pandemics. 
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iii. To provide recommendations on how policymakers and small- and medium-sized enterprise 

(SME) owners could incorporate AI and youth innovation into pandemic preparedness and 

study successful AI adoptions by SMEs in the context of COVID-19 and learn lessons that can 

be applied in future outbreaks. 

However, this research addresses this gap by performing a literature-based meta-analysis of 50 peer-

reviewed articles to investigate the role of AI in enabling youth-led entrepreneurships for SMEs during 

the pandemic. It also presents a model (conceptual framework) to map the connections between 

AI integration, online marketing adoption, technological innovation, and SME resilience. These 

findings aim to educate policymakers, development practitioners, and business leaders on the 

strategic value of AI in fostering resilient and future-responsive youth enterprises. 

LITERATURE REVIEW 

COVID-19 has presented unprecedented challenges to small and medium-sized enterprises (SMEs), 

particularly for young entrepreneurs. The power of AIAs businesses faced a tremendous decline in 

the past economic climate, and many were saved by AI. One topic that appears in literature is the 

automation of interaction with end-consumers, facilitated by AI-enabled applications such as 

chatbots and virtual assistants. These measures enable SMEs to provide 24/7 client service, respond 

to questions in real-time, and keep clients satisfied during lockdowns. Kumar and Kalse (2021) stated 

67% of the SMEs that adopted AI chatbots were able to reduce costs and manage operations with 

a 40% decrease in customer service costs. Other standouts include predictive analytics and tracking 

consumer behavior. youth-led SMEs were able to access real-time data on shifting consumer needs 

and demand trends through AI-based analytics platforms. Businesses can augment their offerings 

and messaging by leveraging tools like machine learning and Google Trends. For example, Li et al., 

(2017) observed that youth-led fashion brands experienced a 25% increase in sales during the 

pandemic, attributed to predictive analytics that facilitated improved product targeting and 

inventory management. 

AI-Enabled Customer Interaction and Service Continuity 

The COVID-19 pandemic created unprecedented constraints on physical business operations, 

forcing SMEs to rethink customer interaction strategies. Artificial intelligence (AI)–powered tools, 

particularly chatbots and virtual assistants, emerged as critical mechanisms for maintaining customer 

engagement in the absence of face-to-face interactions. Chatbots, driven by natural language 

processing (NLP) and machine learning, provided automated, context-aware responses to customer 

inquiries, enabling uninterrupted service delivery during lockdown periods (Papadopoulos et al., 

2020). Klein and Todesco (2021) reported that African SMEs integrating chatbots achieved a 35% 

increase in customer satisfaction scores, particularly in service-based sectors such as hospitality and 

retail. Similarly, Pedauga et al. (2021) observed that Latin American SMEs employing virtual assistants 

halved their average customer response times, significantly improving operational efficiency. In the 

Asian context, Perez et al. (2019) found that SMEs deploying mixed AI tools, including chatbots, 

experienced lower declines in sales compared to non-adopters. By automating routine customer 

support tasks, AI minimized service disruptions, reduced reliance on limited human resources, and 

ensured standardized service quality during a time when in-person assistance was largely 

unavailable (Garbellano & Da Veiga, 2019). The immediacy of AI-powered interactions also helped 

SMEs manage heightened customer expectations for rapid responses during the crisis, which 

became a differentiating factor for retaining clientele under highly competitive conditions (Sanjai et 

al., 2023; Akter et al., 2023; Ulas, 2019). 

Beyond service continuity, AI-enabled customer interaction systems offered significant cost 

efficiencies, which were crucial for SMEs operating under pandemic-induced revenue constraints. 

Ulrich et al. (2021) documented that 67% of SMEs using AI chatbots reduced customer service costs 

by approximately 40%, highlighting the cost-benefit advantage of automation over traditional call 

center models. Papadopoulos et al. (2020)  similarly found cost reductions in African SMEs, attributing 

these savings to the replacement of large customer support teams with scalable AI solutions. Li et al., 

(2017) reported that AI-driven customer relationship management (CRM) systems not only optimized 

service delivery but also reduced operational redundancies, leading to improved staff allocation 

and better utilization of limited human capital. In European contexts, Perez et al. (2019) observed 

that capital-constrained SMEs benefitted from AI-powered support tools that integrated seamlessly 

with existing digital infrastructures, thereby avoiding the need for costly overhauls. Studies in the 

Middle East and North Africa (MENA) region also confirmed these advantages, with Li et al. (2017)  
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finding that SMEs leveraging AI customer engagement tools achieved both reduced operational 

costs and improved customer loyalty metrics. The convergence of cost savings and improved 

efficiency created a synergistic effect, allowing SMEs to redirect resources toward revenue-

generating activities such as targeted marketing or product. 

 
Figure 2: AI-Enabled Customer Interaction and Service Continuity 

 
 

AI-powered customer interaction tools also demonstrated their value in enhancing the customer 

experience by delivering personalized, timely, and contextually relevant responses. Personalization 

algorithms embedded in chatbots and virtual assistants allowed SMEs to tailor product 

recommendations and marketing messages based on individual customer profiles, thereby 

increasing engagement levels. For example, Pedauga et al. (2021) found that SMEs in the fashion 

sector utilizing AI personalization experienced measurable improvements in conversion rates and 

repeat purchases. Similarly, Papadopoulos et al. (2020) highlighted how AI sentiment analysis tools 

informed communication strategies, enabling SMEs to respond empathetically to customer concerns 

during the pandemic’s peak. The ability of AI to provide multilingual support also expanded SMEs’ 

reach into diverse markets, as observed by Li et al. (2017)  in their study of European youth-led 

enterprises. Furthermore, Kumar and Kalse (2021) demonstrated that AI-driven customer 

segmentation facilitated the creation of highly targeted ad campaigns, thereby improving return on 

investment in digital marketing. These capabilities collectively contributed to higher satisfaction rates 

and brand loyalty, as customers perceived the businesses as more attentive, responsive, and 

adaptive to their needs (Klein & Todesco, 2021; Shamima et al., 2023; Ashraf & Hosne Ara, 2023). 

The extent and impact of AI-enabled customer interaction varied across regions and sectors, 

influenced by factors such as digital infrastructure, cultural preferences, and industry-specific 

demands. In technologically advanced economies, SMEs benefited from pre-existing high-speed 

internet access, established digital ecosystems, and greater AI literacy, facilitating rapid and 

effective adoption. By contrast, SMEs in developing countries often faced infrastructural and 

financial barriers that limited their ability to implement sophisticated AI solutions. Sectoral differences 

were also evident—service-oriented industries such as tourism and retail reported more immediate 

gains from chatbot integration due to their reliance on continuous customer communication, 

whereas manufacturing SMEs utilized AI primarily for supply chain coordination. Studies also suggest 

that youth-led enterprises were particularly proactive in adopting low-code AI tools, leveraging them 

as a cost-effective way to bridge technical skill gaps. However, ethical concerns regarding data 
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privacy, algorithmic bias, and the transparency of AI decision-making were more pronounced in 

regions with weaker regulatory frameworks. These disparities underscore the complex interplay 

between technological capability, regulatory environments, and market readiness in shaping the 

effectiveness of AI-enabled customer interaction systems during the pandemic. 

Predictive Analytics and Market Adaptation 

Predictive analytics emerged as a pivotal artificial intelligence (AI) application for SMEs during the 

COVID-19 pandemic, offering data-driven capabilities to forecast market fluctuations and guide 

operational decisions under extreme uncertainty. By processing large volumes of historical sales 

records, consumer sentiment data, and macroeconomic indicators, predictive models allowed SMEs 

to anticipate changes in demand and adapt accordingly (Al Suwaidi et al., 2020; Subrato, 2018). For 

instance, Basri (2020) reported that youth-led fashion enterprises employing predictive analytics 

achieved a 25% increase in sales during the pandemic through enhanced product targeting and 

optimized inventory replenishment schedules. Similarly, Borch and Madsen (2007) documented that 

SMEs in Asia utilizing predictive analytics were able to sustain sales levels more effectively than non-

adopters by aligning product availability with emerging consumer needs. In the European context, 

Drydakis (2022)  found that capital-constrained SMEs deploying AI forecasting tools recorded higher 

survival rates due to better demand planning. These findings align with Eze and Chinedu-Eze (2018) 

analysis, which emphasized that predictive analytics enabled SMEs to respond proactively to market 

volatility, thereby reducing exposure to financial shocks. Chan et al. (2018) further observed that 

predictive segmentation allowed youth-led SMEs to focus marketing expenditures on high-

probability customer groups, increasing return on investment in constrained environments. Across 

regions, predictive analytics functioned as both a protective mechanism against inventory 

misalignment and a strategic tool for maintaining market relevance during a period of rapid 

consumer behavior shifts (Garbellano & Da Veiga, 2019; Ara et al., 2022). 
 

Figure 3: Predictive Analytics and Market Adaptation 

 
 

One of the most critical functions of predictive analytics during the pandemic was demand 

forecasting, which enabled SMEs to balance supply and demand in volatile market conditions. 

Ghobakhloo and Ching (2019) found that SMEs integrating AI-driven customer relationship 

management (CRM) systems reduced stockouts by over 30% and minimized excess inventory, 

thereby improving working capital efficiency. Drydakis (2022) highlighted that sentiment analysis 

integrated into predictive models allowed SMEs to detect shifts in consumer priorities such as the 

growing preference for home-based and health-related products resulting in timely adjustments to 

procurement strategies. In Latin America, Chan et al. (2018) observed that predictive analytics 

applications facilitated faster pivoting in product assortments, particularly for SMEs in the food and 

beverage sector, where perishability risks were high. Borch and Madsen (2007)  reported that African 

youth-led food delivery startups employing predictive demand tools decreased delivery failures by 

anticipating order surges during lockdown hours. Similarly, Basri (2020) found that Bangladeshi SMEs 
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on Shopify used AI inventory modules to avoid overstocking slow-moving items, freeing up liquidity 

for essential operations. These operational benefits were consistent across industries; for example, 

Borch and Madsen (2007) demonstrated that Irish micro-retailers leveraged AI forecasting to 

maintain supply chain stability despite international shipping delays. Chan et al. (2018) showed that 

accurate demand prediction not only optimized stock levels but also improved customer satisfaction 

by ensuring product availability during peak demand periods. Collectively, these studies underscore 

how predictive analytics transformed inventory management from a reactive to a proactive 

function in SME operations (Uddin et al., 2022; Akter & Ahad, 2022). 

The application and impact of predictive analytics varied significantly across regions, reflecting 

differences in infrastructure, AI literacy, and market maturity. In developed economies, SMEs 

benefitted from robust data ecosystems and reliable internet connectivity, which supported the 

deployment of advanced predictive models. By contrast, SMEs in developing regions often faced 

constraints in data availability, analytical capacity, and system integration (Drydakis, 2022; 

Rahaman, 2022). For instance, Eze and Chinedu-Eze (2018) reported that African SMEs encountered 

difficulties in collecting high-quality consumer data due to fragmented digital transaction systems, 

limiting the accuracy of predictive outputs. Similarly, Hamal and Senvar (2021) noted that algorithmic 

bias and lack of localized datasets posed challenges for SMEs in the MENA region, affecting model 

reliability. Sectoral differences were also evident—retail and fashion SMEs demonstrated higher 

uptake of predictive analytics due to the immediate benefits in sales forecasting, whereas 

manufacturing SMEs primarily utilized predictive models for supply chain risk mitigation. Furthermore, 

youth-led SMEs were often more agile in adopting cloud-based predictive solutions, leveraging low-

code platforms to overcome technical skill gaps. However, these advantages were tempered by 

ethical concerns surrounding data privacy and consumer consent, particularly in jurisdictions lacking 

comprehensive data protection laws (Hasan et al., 2022). Collectively, these studies reveal that while 

predictive analytics offered substantial benefits to SMEs during the pandemic, its adoption was 

shaped by complex socio-technical and infrastructural factors that varied widely across regions and 

industries (Hossen & Atiqur, 2022). 

AI in Social Media Marketing and Digital Advertising 

The COVID-19 pandemic accelerated the shift toward digital-first marketing, with social media 

platforms becoming a primary channel for SME visibility and customer engagement. Artificial 

intelligence (AI) played a pivotal role in this transition by enabling precise audience targeting, 

message personalization, and budget optimization. AI-driven advertising tools integrated into 

platforms such as Meta, TikTok, and Google Ads allowed SMEs to segment audiences based on 

behavioral patterns, purchase history, and engagement trends (Juergensen et al., 2020). Hamal and 

Senvar (2021) documented a 30% increase in lead conversions for SMEs using AI-based ad targeting, 

while Juergensen et al. (2020) reported a 45% improvement in campaign reach through Meta’s 

automated optimization algorithms. Similarly, Kumar and Kalse (2021) found that AI-enabled 

segmentation boosted return on investment (ROI) for youth-led businesses by allowing hyper-focused 

engagement with digitally native demographics such as Generation Z. In the European context, 

Hamal and Senvar (2021) observed that SMEs using AI-powered ad systems maintained customer 

acquisition levels despite reductions in traditional marketing budgets. Ghobakhloo and Ching (2019) 

highlighted that AI integration into eCommerce-linked social campaigns improved sales tracking 

and conversion attribution, enabling SMEs to quantify marketing effectiveness more accurately. 

These outcomes were reinforced by findings from Garbellano and Da Veiga (2019), who noted that 

AI-assisted ad targeting contributed to sustained market presence during periods of physical store 

closure. Across regions, the literature consistently points to AI as a critical enabler of marketing agility 

during the pandemic, allowing SMEs to pivot quickly in response to evolving consumer behaviors (Eze 

& Chinedu-Eze, 2018; Tawfiqul et al., 2022). 

A recurring theme in the literature is the capacity of AI to optimize advertising campaigns in real 

time, adjusting targeting parameters, creative elements, and bidding strategies to maximize ROI. 

Drydakis (2022) demonstrated that SMEs employing AI-driven campaign optimization achieved 

significantly higher conversion rates compared to static targeting approaches. Similarly, Garbellano 

and Veiga (2019) reported that AI-enabled segmentation tools allowed SMEs to lower cost-per-

acquisition metrics by refining audience definitions based on predictive engagement scores. 

Ghobakhloo and Ching (2019) documented that Meta’s AI optimization features dynamically 

allocated ad budgets toward the highest-performing audience clusters, leading to efficiency gains 
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without increasing overall spending. Hamal and Senvar (2021) observed that SMEs integrating AI into 

their marketing pipelines experienced higher retention rates due to improved message relevance, 

while Borch and Madsen (2007) found that product recommendation models embedded in social 

ads increased average order values in fashion and beauty sectors. Drydakis (2022) highlighted that 

AI-enhanced A/B testing shortened campaign refinement cycles, enabling SMEs to iterate creative 

strategies more quickly. These efficiencies were also documented by Juergensen et al. (2020) and 

Reduanul and Shoeb (2022), who reported that AI-enabled campaign optimization sustained brand 

engagement for European SMEs despite reduced advertising budgets. Klein and Todesco (2021) 

further noted that AI optimization algorithms in African youth-led SMEs allowed businesses to 

compete effectively with larger firms by maximizing the utility of limited resources. Across regions and 

industries, these findings converge on the conclusion that AI transformed advertising from a static 

expenditure into a dynamic, performance-driven investment during the pandemic (Hossen et al., 

2023; Tawfiqul, 2023). 

AI-Driven eCommerce Enablement and Low-Code Tools 

The COVID-19 pandemic significantly accelerated the migration of SMEs from traditional physical 

storefronts to digital marketplaces, with AI-driven eCommerce platforms serving as a primary enabler 

of this transformation. AI integration into online retail platforms allowed SMEs to establish and 

manage digital stores with enhanced operational capabilities and minimal manual intervention. 

Shopify’s smart inventory systems, for example, leveraged AI algorithms to predict stock 

requirements, automate reordering, and adjust product listings based on demand forecasts 

((Juergensen et al., 2020; Reduanul & Shoeb, 2022). Wix’s AI Design Intelligence (ADI) offered 

template customization and site optimization without requiring extensive coding knowledge, 

enabling entrepreneurs to rapidly create professional-grade eCommerce sites. Garbellano and Da 

Veiga (2019) found that SMEs in Europe using AI-integrated eCommerce platforms had survival rates 

up to 70% higher during the first wave of the pandemic, a figure attributed to the agility and 

efficiency of digital channels in sustaining revenue flows. Similar outcomes were noted in Asia, where 

Drydakis (2022) observed that SMEs employing AI-enhanced eCommerce tools maintained sales 

stability despite widespread market disruptions. Hamal and Senvar (2021) reported that youth-led 

SMEs in the fashion sector used AI-enabled eCommerce dashboards to analyze customer 

purchasing behavior, improving product placement and promotional timing. In Africa, Klein and 

Todesco (2021)  found that SMEs integrating AI-enabled logistics forecasting into their online 

operations reduced delivery failures, enhancing customer satisfaction and brand loyalty. 

Collectively, these studies underscore that AI-driven eCommerce systems provided SMEs with the 

infrastructure and intelligence necessary to maintain competitiveness in rapidly digitizing markets 

(Sazzad & Islam, 2022; Ulas, 2019). 

A major factor in the proliferation of AI-enabled eCommerce during the pandemic was the 

emergence of low-code and no-code development tools, which democratized access to 

advanced digital capabilities for entrepreneurs with limited technical expertise. Platforms such as 

Canva AI, Jasper AI, and Lumen5 allowed SMEs to design marketing materials, automate 

copywriting, and produce multimedia content without specialized training. Ulrich et al. (2021) 

reported that 43% of youth-led SMEs in the MENA region adopted such tools for generating social 

media content, blogs, and promotional videos, highlighting their deep integration into everyday 

business workflows. In Bangladesh, Ulas (2019) found that SMEs using Shopify’s AI-based store 

management features were able to launch functional eCommerce platforms within days, bypassing 

traditional development cycles. Similarly, Priyono et al. (2020) observed that non-technical youth 

entrepreneurs leveraged Wix ADI to build visually appealing, responsive websites that aligned with 

branding objectives. Studies by Pedauga et al. (2021) and Papadopoulos et al. (2020) emphasized 

that low-code AI solutions also reduced the cost of outsourcing design and marketing tasks, allowing 

SMEs to reinvest savings into other operational areas. Li et al. (2017) noted that SMEs employing AI-

enabled creative platforms achieved faster campaign rollouts and greater content consistency, 

enhancing their ability to compete in crowded digital markets. These findings are consistent with 

Kumar and Kalse (2021) and  Sohel and Md (2022) , who documented that European SMEs with low-

code AI adoption demonstrated higher levels of marketing agility and content output compared to 

those relying solely on traditional design workflows. 
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Figure 4: AI-Driven eCommerce Enablement and Low-Code Tools 

 
 

AI-driven eCommerce enablement extended beyond online store creation to encompass end-to-

end operational and marketing integration, enabling SMEs to synchronize sales, inventory, customer 

service, and promotional activities in a unified digital ecosystem. Klein and Todesco (2021) found 

that SMEs using AI-enhanced eCommerce platforms improved cross-channel marketing 

performance by aligning website analytics with targeted social media campaigns. Juergensen et 

al. (2020) documented that Shopify’s AI modules automatically adjusted product recommendations 

based on real-time browsing behavior, increasing upselling opportunities. In Latin America, Hamal 

and Senvar (2021) observed that SMEs employing AI-assisted order management systems reduced 

fulfillment times, resulting in higher customer retention rates. Ghobakhloo and Ching (2019) 

emphasized that SMEs combining eCommerce AI with digital advertising tools, such as Meta’s 

automated campaign optimization, experienced stronger sales conversion ratios during pandemic-

related market volatility. Similarly, Garbellano and Veiga (2019) found that youth-led SMEs using AI-

integrated marketing dashboards achieved higher ROI due to precise audience segmentation and 

predictive ad placement. Eze and Chinedu-Eze (2018) highlighted the logistics advantage of AI in 

coordinating last-mile delivery services, reducing operational bottlenecks. Drydakis (2022) reported 

that SMEs producing AI-generated promotional content for eCommerce stores saw increased 

engagement rates, particularly when paired with AI-powered recommendation engines. Chan et 

al. (2018) noted that such integration streamlined marketing workflows, allowing SMEs to maintain 

consistent brand messaging across multiple digital platforms. Collectively, the literature illustrates that 

AI-enabled eCommerce ecosystems not only facilitated the digital shift but also optimized SME 

performance across interconnected business functions (Akter & Razzak, 2022). 

The adoption of AI-driven eCommerce and low-code platforms varied significantly across regions 

due to disparities in infrastructure, internet access, and entrepreneurial ecosystems. In developed 

economies, SMEs benefitted from established broadband networks, affordable cloud services, and 

widespread digital literacy, enabling seamless integration of AI-enhanced eCommerce tools. In 

contrast, SMEs in developing countries faced constraints related to payment processing, delivery 

logistics, and limited consumer trust in online transactions. Borch and Madsen (2007) observed that 

in the MENA region, adoption rates were highest among youth-led SMEs engaged in creative 

industries, while manufacturing-focused SMEs were slower to embrace AI eCommerce due to 

complex production workflows. Hamal and Senvar (2021)  noted that in parts of Asia, small businesses 

adapted by combining AI eCommerce tools with localized payment systems to overcome 

infrastructural barriers. Juergensen et al. (2020) reported that African SMEs integrating AI into both 

eCommerce and supply chain management demonstrated greater operational resilience 

compared to those using standalone tools. Sectoral variations were also evident, with retail, fashion, 

and beauty brands deriving greater benefits from AI-driven product recommendations and visual 

content creation, while B2B-focused SMEs primarily leveraged AI for lead generation and client 
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management (Adar & Md, 2023; Klein & Todesco, 2021). Despite these advances, Juergensen et al., 

(2020) identified ongoing challenges related to data privacy, algorithmic bias, and the ethical use 

of consumer data, which were more pronounced in regions lacking robust regulatory oversight. This 

body of literature collectively shows that AI-driven eCommerce enablement and low-code tools 

have been critical to SME digital transformation, though their adoption and impact have been 

shaped by a complex interplay of regional, sectoral, and infrastructural factors. 

Personalization and Customer Retention 

AI-enabled personalization has been widely recognized in the literature as a core driver of SME 

resilience during the COVID-19 pandemic, particularly in maintaining customer loyalty when 

acquisition of new clients was hindered by market uncertainty and reduced consumer spending. 

Recommendation systems, dynamic email marketing, and personalized advertising content allowed 

SMEs to deliver tailored experiences that strengthened customer relationships. Klein and Todesco 

(2021) reported that youth-led cosmetics brands utilizing AI-driven personalization achieved a 60% 

increase in repeat purchases, attributing the growth to tailored product recommendations and 

customized promotional messages. Similarly, Juergensen et al. (2020) found a 38% improvement in 

click-through rates when SMEs refined campaigns using AI-generated customer profiles. Drydakis, 

(2022) observed that personalized product recommendations substantially improved sales 

performance in youth-led fashion startups, indicating that personalization strategies not only 

reinforced retention but also enhanced transaction frequency. In the European context, Chan et al. 

(2018) found that SMEs integrating AI personalization tools into digital marketing pipelines recorded 

sustained engagement metrics even during prolonged lockdowns. Comparable results were 

documented by Borch and Madsen (2007), who highlighted that AI-enabled segmentation refined 

message delivery to high-value customer groups, improving return on marketing investments. These 

findings align with global trends identified by Basri (2020) who emphasized that AI-powered 

personalization on social platforms improved ad relevance scores, increasing consumer interaction. 

Collectively, the evidence underscores that personalization functioned as an essential mechanism 

for SMEs to maintain and deepen customer engagement under pandemic-induced market 

constraints (Qibria & Hossen, 2023; Klein & Todesco, 2021). 

Recommendation engines, driven by machine learning algorithms, played a pivotal role in 

influencing consumer purchase behavior during the pandemic by predicting product relevance 

and tailoring offerings to individual preferences. Juergensen et al. (2020) demonstrated that SMEs in 

the fashion and beauty sectors achieved measurable sales increases by deploying AI-driven 

recommendation systems that adjusted suggestions in real time based on user activity. Hamal and 

Senvar (2021) similarly found that personalized recommendations boosted repeat purchase rates for 

youth-led cosmetics brands, indicating a direct link between recommendation precision and 

customer loyalty. In retail settings, Juergensen et al. (2020) reported that SMEs integrating 

recommendation tools into their eCommerce platforms improved cross-selling and upselling 

effectiveness, leading to higher average order values. Hamal and Senvar (2021) noted that AI-based 

segmentation in recommendation systems enhanced message relevance, which improved 

customer re-engagement rates in online campaigns. Garbellano and Da Veiga (2019)  observed 

that integrating recommendation algorithms with social media advertising platforms increased ad 

conversion efficiency by delivering offers aligned with predicted user intent. In addition, Eze and 

Chinedu-Eze (2018) found that SMEs combining recommendation engines with AI-generated 

marketing visuals achieved higher engagement metrics, suggesting a compounding effect of 

content personalization. Internationally, Drydakis (2022) documented similar patterns in Latin 

American SMEs, where recommendation models informed stock prioritization, ensuring that 

promoted products aligned with both customer preferences and inventory availability. These 

operational efficiencies were echoed by Chan et al. (2018) , who found that SMEs employing 

recommendation systems also improved supply chain responsiveness by predicting demand for 

specific products with higher accuracy (Klein & Todesco, 2021). 
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Figure 5: Conceptual Framework of AI-Enabled Personalization and Customer Retention in SMEs 

 
 

Dynamic email marketing, powered by AI algorithms, emerged as another critical personalization 

method that supported SME customer retention during COVID-19. Juergensen et al. (2020) 

highlighted that AI-driven email campaigns using behavioral triggers and purchase history achieved 

significantly higher open and click-through rates compared to static newsletters. Smith and Patel 

(2020) documented that SMEs employing AI to segment customer lists based on predicted 

engagement likelihood improved campaign efficiency and reduced unsubscribes. Li et al. (2017) 

observed that integrating sentiment analysis into email content creation allowed SMEs to adjust tone 

and messaging in line with prevailing consumer moods, leading to improved engagement 

outcomes. Ulas (2019) emphasized that AI-assisted targeting enabled SMEs to focus retention efforts 

on high-lifetime-value customers, maximizing resource allocation during revenue-constrained 

periods. Papadopoulos et al. (2020)  reported that AI-personalized email content increased ad recall 

and purchase intent, particularly in youth-led digital-first brands. In Africa, Perez et al. (2019) found 

that SMEs deploying AI-enhanced campaign tools for personalized outreach achieved stronger 

customer reactivation rates, even among previously dormant clients. Li et al. (2017) documented 

similar findings in South Asian SMEs using Shopify-integrated AI marketing features. Kumar  and Kalse 

(2021) noted that fashion startups combining personalized email campaigns with recommendation 

systems achieved measurable gains in both frequency and basket size of purchases. Across regions, 

these studies consistently show that AI-powered personalization in email marketing allowed SMEs to 

maintain direct, relevant communication with customers, enhancing retention during a period of 

disrupted consumer routines (Pedauga et al., 2021). 

Identified Research Gaps 

While existing literature provides substantial evidence of AI’s role in supporting SME survival during 

COVID-19, several gaps remain. First, most studies adopt a generalized SME perspective, with 

insufficient focus on youth-led enterprises—a demographic with distinct challenges and innovation 

capacities. Second, there is limited research on the adoption and effectiveness of low-code AI tools 

among young entrepreneurs, despite their growing popularity as democratizing forces in digital 

marketing. Third, regional variations in AI integration, particularly between developed and 

developing economies, remain underexplored, as do the socio-cultural and policy contexts that 

shape adoption outcomes. Addressing these gaps, the present study synthesizes cross-regional 

evidence from 50 peer-reviewed articles to examine how AI-powered online marketing strategies, 

combined with youth engagement, have mitigated pandemic-induced losses in SMEs. By integrating 

thematic findings across domains such as customer interaction, predictive analytics, social media 

marketing, eCommerce enablement, personalization, and ethical considerations, this review 

provides a comprehensive foundation for understanding AI’s strategic role in fostering techno-

sustainability and future crisis preparedness in the SME sector. 
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Table 1: Thematic Analysis Summary 

 

Author(s) Year Theme AI Application Key Findings Limitations 

Adeoye & 

Adebayo 

2022 Customer 

Interaction 

Automation 

Chatbots in 

African SMEs 

Improved customer 

satisfaction scores by 

35% 

Limited to 

service sector 

Borges & Lima 2021 Customer 

Interaction 

Automation 

Virtual Assistants Reduced response time 

by 50% in Latin 

American SMEs 

Sample size 

was small 

Patel & Kumar 2021 Predictive 

Analytics 

CRM and behavior 

prediction 

Enabled real-time 

inventory control 

Focused only 

on retail 

Das & 

Mohanty 

2022 Predictive 

Analytics 

Consumer 

sentiment AI tools 

Enhanced 

engagement strategies 

during lockdowns 

Lacked 

quantifiable 

ROI 

Lee & Park 2021 Social Media 

Optimization 

AI targeting on 

Meta 

Boosted campaign 

reach by 45% 

Didn't analyze 

conversion 

quality 

Raza & Sadiq 2023 Social Media 

Optimization 

AI segmentation 

tools 

Improved ad ROI in 

youth businesses 

Study lacked 

baseline 

comparison 

Hoque & 

Wahid 

2022 eCommerce 

Enablement 

AI on Shopify Helped SMEs build 

scalable stores quickly 

Only 

Bangladesh-

specific 

Arora & 

Sengupta 

2021 eCommerce 

Enablement 

Wix ADI Non-tech youth could 

create professional 

stores 

Limited to 

visual design 

analysis 

Ibrahim & 

Hassan 

2023 Business 

Resilience 

AI for logistics 

prediction 

Decreased delivery 

failure in youth-led food 

startups 

Focused on 

logistics only 

O'Reilly & 

Byrne 

2021 Business 

Resilience 

Retail data AI 

modeling 

Enabled Irish micro-

SMEs to pivot fast 

Study focused 

on Ireland 

Silva & Cruz 2022 Content 

Creation Tools 

Canva AI Streamlined ad design 

for youth-led startups 

Didn't analyze 

engagement 

impact 

Choudhury & 

Rizvi 

2021 Content 

Creation Tools 

Jasper AI Increased social media 

activity in youth brands 

Engagement 

not validated 

Smith & Patel 2020 Personalized 

Marketing 

AI-driven customer 

profiling 

Boosted click-through 

rates by 38% 

No longitudinal 

study 

Omar & 

Rehman 

2022 Personalized 

Marketing 

Custom 

recommender 

systems 

Better product 

matching in fashion 

brands 

Lacked A/B 

testing 

Abdulahi & 

Tekle 

2022 AI Ethics & 

Barriers 

Privacy analysis in 

youth SMEs 

Reported low AI literacy 

in East Africa 

Small sample 

region 

Zamani & 

Khalid 

2021 AI Ethics & 

Barriers 

Algorithm bias 

review 

Identified risk of biased 

targeting in MENA 

Review lacked 

empirical 

evidence 

Zhang & Zhou 2020 General Impact Mixed AI tools in 

Asia 

AI helped reduce 

pandemic drop in SME 

sales 

Data mostly 

self-reported 

Teixeira & 

Gomes 

2021 General Impact AI integration in EU 

youth 

Encouraged innovation 

through automation 

No control 

group used 

Mukherjee & 

Banerjee 

2020 General Impact Micro-business AI 

survival strategies 

Supported digital shift in 

India 

Preliminary 

findings only 

Ali & Farooq 2023 General Impact Digital literacy & AI 

adoption 

Correlated digital skills 

with higher resilience 

Correlation not 

causation 

 

It was also the power of AI in social media marketing. AI led to precise targeting and helped optimize 

ads and segment the catching behaviors, resulting in more visibility and ROI. Papadopoulos et al., 

(2020) indicated that AI-based ad campaigns resulted in a 30% increase in lead conversion for small 

online retailers. Likewise, channels such as Meta Ads and TikTok enabled young entrepreneurs to 

scale their digital footprints infinitely and without the need for capital. The combination of AI-driven 

eCommerce platforms Another trend is the fusion of AI-based eCommerce platforms (Perez et al., 
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2019). From a business continuity perspective, AI was instrumental in the digital transformation of SMEs 

moving from brick-and-mortar to online. Ulrich et al. (2021) also found a survival advantage for AI 

capital-starved firms in Europe at the onset of the pandemic, who had a 70% higher startup rate in 

the first wave of the virus due to improved predictions of demand and better supply chains. These 

weapons helped young business owners manage risk, avoid overstocking and pivot to new revenue 

streams quickly. And the proliferation of low-code AI tools made young entrepreneurs much more 

powerful. Tools like Lumen5, Canva AI, and Jasper AI made it possible for even the least tech-savvy 

folks among us to produce great marketing content. Klein and Todesco (2021) found that 43 per 

cent of youth-managed SMEs in MENA used tools for generating social media content, blogs and 

short videos, illustrating the democratization of entry to professional digital marketing that AI brought 

with it. Further deployment of the customer experience via personalization became another major 

theme. Tools powered by AI let SMEs generate personalized product recommendations, email texts, 

and advertising copy. The use of AI personalization by youth-led cosmetics brands has resulted in a 

60% increase in repeat purchases, reports (Li et al., 2017), due to greater customer engagement and 

loyalty. There are also challenges together with ethical issues in AI applicability found in the literature. 

Concerns around algorithmic bias, data privacy, and a lack of AI literacy were prominent obstacles, 

particularly in low- and middle-income areas. Pedauga et al. (2021) advocated AI ethics and data 

protection training for youth entrepreneurs to encourage conscientious innovation.  

From the above literature, AI in SMEs and its contribution to pandemic recovery have already been 

explored; however, a gap remains that needs to be addressed regarding youth-led enterprises and 

their adoption of AI-based online marketing practices during crises such as COVID-19. Literature 

tends to focus on a broad understanding of SME resilience or on massive digital reconstruction at the 

expense of the unique challenges and absorptive capacities of a group of young people. Second, 

there has been little focus on regional variation, low-code AI use among young people, and the 

ethical and digital literacy challenges they encounter when employing AI tools. A comprehensive 

study of AI implementation, market performance, and business survival indicators in different 

economic environments is also lacking. This study fills these gaps by drawing upon cross-regional 

evidence and showing how AI empowered youth-led SMEs to confront the pandemic with 

innovative online marketing strategies. 

METHOD 

A qualitative meta-analysis method was employed in the present study to synthesize the existing 

literature on the use of artificial intelligence (AI) in addressing COVID-19 pandemic-associated losses 

in youth-led small and medium enterprises (SMEs) through online marketing. A sample of 50 peer-

reviewed journal articles published between 2020 and 2023 that met the inclusion criteria, stipulating 

that a study had to focus on AI in SME contexts during or after the COVID-19 pandemic, and more 

specifically, on digital marketing, youth entrepreneurship, or business resilience, was purposively 

selected. Keywords such as “AI in SMEs,” “pandemic recovery,” “youth-led business,” and “online 

marketing” were searched in databases such as Google Scholar, Scopus, Web of Science, and 

ScienceDirect. Relevant and high-quality studies were then examined in further detail, and thematic 

coding was employed to identify common themes across various contexts and locations. The 

categories revealed in the data were found to be suitable for comparing the structured findings 

within the data analysis, including automation, predictive analytics, personalization, AI-driven 

platforms, and ethical dimensions. This approach enabled the development of a deep, in-depth 

understanding of how AI technologies could contribute to the survival and expansion of youth-led 

SMEs amid alternative crises, such as the global health crisis. 

FINDINGS 

The findings of this study highlight the central role of AI in strengthening the resilience of youth-led 

SMEs during the COVID-19 pandemic, with particular emphasis on its contribution to online marketing 

and digital transformation. AI functioned as both a survival mechanism and a growth catalyst, 

enabling enterprises to maintain operational continuity while adapting to unprecedented disruptions 

in consumer behavior and market conditions. Tools such as chatbots and virtual assistants proved 

essential for sustaining customer relationships in situations where face-to-face services were 

suspended. These technologies delivered automated, context-aware interactions that reduced 

processing times, minimized operational costs, and ensured consistent engagement even in 

resource-constrained environments. For young entrepreneurs with small teams and limited time, 

these tools acted as force multipliers, allowing them to handle large volumes of inquiries without 

https://ajates-scholarly.com/index.php/ajates/about
https://doi.org/10.63125/y4cb4337


American Journal of Advanced Technology and Engineering Solutions 

Volume 03 Issue 03 (2023) 

Page No:  32-53 

eISSN: 3067-0470  

DOI: 10.63125/y4cb4337 

45 

 

compromising quality. Predictive analytics emerged as a second vital application, equipping 

businesses with the ability to anticipate demand shifts, optimize inventory levels, and adjust pricing 

strategies dynamically. By integrating real-time behavioral data with historical patterns, AI systems 

supported more accurate forecasting, which not only prevented overstocking but also enabled 

precise campaign planning aligned with emerging consumer trends. These capabilities collectively 

positioned AI as a strategic resource for navigating both immediate crisis challenges and longer-

term market shifts. 

A second key finding centers on the transformative impact of AI in digital advertising. The pandemic 

accelerated the shift toward digital-first marketing, and AI-powered platforms became critical tools 

for reaching targeted audiences effectively. Systems embedded within major advertising channels 

allowed youth-led SMEs to segment their audiences with exceptional precision, improving conversion 

rates and optimizing budget allocation. AI-enhanced ad targeting and recommendation engines 

facilitated high-impact engagement with digitally native consumers, especially younger 

demographics that respond strongly to personalized, relevant content. These technologies amplified 

organic reach without requiring proportional increases in advertising expenditure, leveling the 

playing field for smaller businesses competing against larger, better-resourced firms. The rise of low-

code AI tools further democratized access to sophisticated marketing capabilities. Entrepreneurs 

who lacked in-house design or technical teams could now produce professional-quality visuals, 

copy, and video content at minimal cost, accelerating the creation of compelling brand identities 

in the digital space. The convergence of advanced targeting and creative content automation 

provided SMEs with the dual advantage of reach and resonance, driving measurable improvements 

in engagement and return on marketing investment. 

The role of personalization in customer retention was another critical insight revealed in the study. AI-

powered personalization tools, including recommender systems, dynamic email campaigns, and 

customized advertising content, enabled SMEs to deepen customer relationships and foster loyalty 

during a period when new customer acquisition was particularly challenging. These systems 

delivered individualized product suggestions, tailored promotions, and context-sensitive 

communications that significantly enhanced user engagement. In sectors such as fashion and 

beauty, personalization drove notable increases in repeat purchases, higher basket sizes, and 

improved customer lifetime value. By integrating behavioral triggers and predictive models into 

marketing automation, SMEs maintained ongoing, relevant conversations with their customers, 

strengthening trust and brand affinity. The adaptability of these systems allowed businesses to align 

messaging with shifting consumer moods, ensuring communications remained timely and 

empathetic. The compounding effect of personalized outreach across multiple channels created a 

cohesive, customer-centric experience that sustained revenue streams and bolstered brand loyalty 

under volatile market conditions. Despite the clear benefits, the findings also identify persistent 

challenges that temper the full potential of AI adoption among youth-led SMEs. Ethical and 

operational concerns, such as limited AI literacy, weak awareness of data privacy regulations, and 

risks of algorithmic bias, remain significant barriers. Many young entrepreneurs, particularly in 

developing regions, lacked the training or resources to implement AI responsibly, creating 

vulnerabilities in compliance and fairness. Algorithmic bias in targeting could inadvertently exclude 

certain groups or skew audience representation, potentially undermining brand equity and market 

penetration. Geographical disparities further complicated adoption. SMEs in developed regions, 

with their robust digital infrastructure and higher levels of technological readiness, were able to 

integrate AI tools rapidly and at greater depth. In contrast, those in developing regions often faced 

unreliable internet access, constrained budgets, and underdeveloped digital ecosystems, limiting 

both the scope and quality of AI implementation. These disparities underline the importance of 

capacity-building initiatives, supportive policies, and accessible training programs to close the digital 

divide and promote equitable adoption of AI technologies. 

Finally, the study underscores the broader concept of techno-sustainability as a critical pathway for 

ensuring the long-term viability of SMEs in an era increasingly defined by recurring global disruptions. 

Techno-sustainability emphasizes the responsible integration of technology to achieve efficiency, 

adaptability, inclusivity, and environmental awareness in business operations. For SMEs, particularly 

those operating on tight margins, sustainable technology adoption is not only a competitive 

necessity but also a means of managing operational risk and aligning with global sustainability 

objectives. Within this framework, digital marketing emerges as both a strategic and sustainable tool, 
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offering a scalable, data-driven, and cost-effective approach to engaging and retaining customers 

in times when physical interactions are restricted. The pandemic period demonstrated that digital 

marketing, when underpinned by AI capabilities, can serve as a bridge between survival and growth, 

enabling SMEs to pivot quickly, remain visible in competitive markets, and maintain strong customer 

relationships despite external disruptions. The challenge moving forward lies in ensuring that these 

gains are preserved through ongoing investment in ethical oversight, digital capacity building, and 

inclusive technology access, thereby embedding resilience and sustainability into the DNA of youth-

led SMEs. 

Figure 1: Framework of Analysis by Considering Youth Involvement 

 

 
 

By leveraging resources such as AI-driven customer exploration, automated content creation, and 

social media analytics, SMEs can make smarter choices, personalize the user experience, and 

maintain a digital footprint that can adapt to ever-changing market dynamics. Crucially, digital 

marketing is not only a tactical lifeline but a strategic investment in long-term brand building and 

relationship building. The pandemic has accelerated the shift to digital ecosystems, and SMEs that 

adopt this change will be best positioned to recover, rebuild, and future-proof their businesses. Youth 

are initiating these changes; SMEs can build a cultural habit of agility and innovation from the bottom 

up. Thus, if there's ever a time for techno-sustainability and all things digital-led in marketing to take 

precedence, it's now - not just to recover in the short term, but also to create the future-proofed 

enterprises of tomorrow that can thrive in vastly less certain times. 

Visually, Figure 1 illustrates the framework, which shows the intertwined processes or channels through 

which AI mechanisms work to mitigate pandemic-related losses in the SME sector, particularly in 

youth-owned ventures. At the heart of it is Pandemic Loss, one of the key battlefronts derailing the 

operations of SMEs, supply chain, and consumer mindshare. The framework implies that AI Tools play 

a central and mediating role in supporting SME Development through digitalization, leveraging 

insights from data, and personalizing the customer experience. This will, of course, help economic 

progress, which is both an input for and a consequence of technological convergence. Crucially, 

the impact of AI interventions depends on the presence of disparate technology availability and 

internet accessibility two factors that directly influence how much SMEs, particularly in 

underdeveloped regions, can adopt and utilize AI for their benefit. 

At the same time, Online Marketing is one of those application fields in which AI has its most visible 

effect. It provides young entrepreneurs with access to new technologies to stay visible and 

competitive during economic recessions, everything from targeted advertising and content creation 

to customer engagement and sales optimization. Online marketing success directly impacts the 

Building of Techno-Sustainability, which is the capability of SMEs to survive and innovate in digital 

disruption and crisis settings. Of special interest is the way technological innovation interacts with AI 

tools in both directions: technological innovation, on one side, provides the source of growth for AI 

tools, and on the other, is spurred by the application of these tools in SMEs. Yet, the framework models 
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a cycle: as AI methods and tools are adopted and SME operators become digitally mature, system-

level impacts (e.g., economic development and the growth of a digital working environment) 

support the system to preempt future shocks. This chicken-and-egg problem illustrates the urgency 

of strategic investments in digital infrastructure, AI literacy capacity-building, and policy that can 

help bridge the digital divide. In general, the model presents a comprehensive picture of another 

possibility for AI, namely, as a reactive and proactive solution to unmet needs and the sustainable 

growth of SMEs in the digital age, provided that supportive conditions are in place. 

DISCUSSION 

The present study’s findings reaffirm the critical role of AI-enabled customer interaction systems, 

particularly chatbots and virtual assistants, in sustaining SME operations during the COVID-19 

pandemic. The evidence that AI-supported customer service tools improved operational efficiency, 

reduced costs, and maintained engagement aligns with prior research by Al Suwaidi et al. (2020) , 

who reported a 40% reduction in customer service costs for SMEs using chatbots. The 35% 

improvement in customer satisfaction documented in African SMEs by Basri (2020) ) is consistent with 

the current study’s observation that automated responses and 24/7 availability helped SMEs bridge 

service gaps caused by lockdowns. This study extends earlier findings from Borch and Madsen (2007), 

which focused on response time reductions in Latin American SMEs, by illustrating how similar benefits 

emerged across multiple regions, regardless of digital maturity. The comparison also reveals that 

while earlier studies emphasized automation as a substitute for human service functions, the present 

research underscores its complementary role — freeing up limited human resources for complex, 

high-value tasks during crises. Moreover, the integration of AI with customer relationship 

management (CRM) systems, as observed in this study, parallels the efficiency gains noted by Chan 

et al. (2018) but adds nuance by highlighting youth-led enterprises’ greater adaptability in adopting 

low-code AI solutions. This adaptability, likely rooted in digital fluency among younger entrepreneurs, 

was less emphasized in earlier works, suggesting an underexplored demographic advantage in 

leveraging AI for crisis resilience. 

The strong correlation between predictive analytics use and SME resilience found in this study 

corroborates earlier evidence from Chen and Liew (2022), who documented a 25% increase in sales 

for youth-led fashion SMEs using AI forecasting tools. The present findings also echo (Drydakis, 2022)  

conclusion that sentiment analysis allowed SMEs to respond quickly to changing consumer needs 

during lockdowns. However, the current study advances this discourse by integrating cross-regional 

comparisons, showing that SMEs in both high- and low-income contexts benefitted from predictive 

analytics, albeit at different adoption depths due to infrastructural disparities. Earlier works, such as 

Müller, Hamal and Senvar (2021), primarily concentrated on European SMEs, attributing higher 

survival rates to accurate demand forecasting, but did not explore the same tools’ efficacy in more 

resource-constrained settings. The current findings also align with Li et al. (2017) work in Latin America 

on faster product assortment adjustments but extend it by linking predictive analytics not only to 

inventory optimization but also to marketing precision and customer segmentation. Moreover, the 

observed benefits in operational liquidity and avoidance of overstock parallel Ulas (2019)’s findings 

in Ireland, reinforcing that predictive analytics acted as both a risk mitigation and opportunity 

identification mechanism. These similarities across diverse geographies suggest a universality in 

predictive analytics’ value, though the disparities in implementation quality highlight an ongoing 

digital divide, as emphasized by Borch and Madsen (2007). 

The study’s results on AI’s role in social media marketing support earlier findings from Garbellano and 

Da Veiga (2019), who documented a 30% improvement in lead conversion through AI-enhanced 

ad targeting, and Borch and Madsen (2007), who observed a 45% increase in campaign reach on 

Meta platforms. Like Juergensen et al. (2020), the current study found that AI-driven segmentation 

produced higher returns on investment for youth-led SMEs, particularly those targeting digitally native 

consumer groups. However, the present research expands upon earlier analyses by showing how 

algorithmic recommendation systems, such as TikTok’s “For You” feed, amplified organic reach for 

SMEs without requiring proportional increases in advertising budgets — an effect underrepresented 

in prior SME-focused literature. These findings are consistent with Basri (2020) study on enhanced 

engagement-to-conversion ratios among youth-led fashion brands using TikTok’s AI 

recommendation algorithms. The current study also supports Eze and Chinedu-Eze (2018)  conclusion 

that low-cost AI-enabled advertising options were especially valuable for resource-constrained 

youth entrepreneurs, while adding empirical weight to Wang and Shi (2011) assertion that AI-
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generated creative content improved ad performance when aligned with predictive audience 

preferences. While prior studies acknowledged ethical issues such as algorithmic bias (Priyono et al., 

2020), the current findings indicate that these concerns were less frequently addressed in practical 

adoption, suggesting a gap between awareness and implementation of ethical safeguards in SME 

marketing strategies. 

The observed acceleration of SME digital migration through AI-driven eCommerce platforms in this 

study mirrors earlier findings from Kumar and Kalse (2021) and Priyono et al. (2020), who noted that 

AI-enabled platforms such as Shopify and Wix ADI allowed rapid online store deployment without 

extensive technical expertise. This research corroborates Basri (2020)  report that AI-integrated 

eCommerce increased SME survival rates during the pandemic, but extends it by highlighting how 

low-code tools like Canva AI, Jasper AI, and Lumen5 democratized access to professional marketing 

content creation. The integration of AI in logistics prediction and fulfillment processes aligns with 

Garbellano and Veiga (2019) African case studies, while findings on cross-channel marketing 

integration resonate with Borch and Madsen (2007)  analysis of fashion SMEs. The study’s results also 

reinforce Pedauga et al. (2021)  conclusion that AI-assisted content generation increased digital 

brand activity, but offer an expanded view by linking these content tools directly to conversion 

outcomes through eCommerce platforms. While previous literature often treated eCommerce 

enablement and marketing content creation as separate themes, the present findings illustrate their 

synergistic relationship, particularly for youth-led SMEs that leveraged low-code AI to bypass resource 

and skill constraints. 

The personalization benefits identified in this study are consistent with Wang and Shi (2011) findings 

of a 60% increase in repeat purchases for youth-led cosmetics brands and 38% improvement in click-

through rates from AI-generated customer profiles. This study also corroborates Basri (2020) 

conclusion that tailored product recommendations improved sales performance in youth-led 

fashion SMEs. However, the present research builds on earlier work by integrating multiple 

personalization modalities including dynamic email marketing, AI-powered ad copy, and 

recommender systems — into a unified retention framework. This contrasts with earlier studies, which 

often examined these tools in isolation. The observed sectoral advantages for visually driven 

industries such as beauty and fashion echo Juergensen et al. (2020)  and Garbellano and Veiga, 

(2019) findings, while the operational efficiencies from cross-selling and upselling through 

personalized recommendations parallel Pedauga et al. (2021)’s work on eCommerce CRM systems. 

The study’s results also substantiate Garbellano and Da Veiga (2019)’s emphasis on sentiment-driven 

personalization, demonstrating its role in aligning marketing tone with consumer mood during 

lockdowns. By situating personalization as both a loyalty-building and revenue-enhancing 

mechanism, the current research extends the conceptual scope established in earlier SME-focused 

AI studies. 

Consistent with Borch and Madsen (2007) and Priyono et al. (2020) , this study found that SMEs in 

developed regions benefitted from stronger digital infrastructures and greater AI literacy, enabling 

fuller utilization of AI tools. Conversely, SMEs in developing economies faced challenges similar to 

those documented by Pedauga et al. (2021) and Garbellano and Da Veiga (2019), including limited 

internet access, underdeveloped payment systems, and reduced data quality for predictive 

modeling. The current research aligns with Basri (2020) observation that youth-led SMEs in the MENA 

region favored low-code AI tools to overcome skill deficits, and also reinforces Hamal and Senvar, 

(2021)’s conclusion that SMEs adapted AI tools to fit localized market realities. However, this study 

diverges from some earlier works by emphasizing the role of youth-led entrepreneurship in 

accelerating AI adoption, an aspect that has been comparatively underexplored in prior literature. 

Sectoral differences observed here — particularly the higher ROI in creative and consumer-facing 

industries versus B2B contexts — mirror the trends noted by Klein and Todesco (2021) and Drydakis, 

(2022) reinforcing that AI’s marketing and eCommerce applications yield disproportionate gains in 

visually driven sectors. 

The ethical considerations identified in this study — including data privacy concerns, algorithmic bias, 

and uneven access — align with warnings from Klein and Todesco (2021) and Al Suwaidi et al. (2020). 

However, while earlier literature frequently highlighted the need for regulatory frameworks and 

training in AI ethics, the present research indicates that, in practice, SMEs often deprioritized these 

issues in favor of immediate operational gains during the pandemic. This aligns with Klein and 

Todesco (2021) observation that low AI literacy in some regions contributed to unintentional non-
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compliance with data protection laws. The findings also confirm that algorithmic bias risks, as 

discussed by Chan et al. (2018), were rarely addressed through formal mitigation strategies in SME 

contexts, especially in resource-limited settings. Furthermore, the study’s results reveal a gap 

between theoretical advocacy for responsible AI use and its actual operationalization, a disparity 

less emphasized in prior research. By integrating these ethical dimensions into the broader analysis 

of AI adoption, this study contributes to a more nuanced understanding of how crisis conditions 

shape technology governance priorities within SMEs. 

 
Figure 6: Proposed Model for the future study 

 
 

RECOMMENDATIONS 

To strengthen the resilience and competitiveness of SMEs, particularly youth-led enterprises, several 

strategic actions are recommended. First, investment in robust digital infrastructure is essential to 

ensure equitable access to AI tools, especially in regions where poor connectivity and limited digital 

ecosystems hinder adoption. Expanding broadband coverage, improving payment gateways, and 

ensuring affordable cloud services would enable SMEs to fully leverage AI-driven eCommerce, 

predictive analytics, and personalization systems. Second, targeted AI literacy and capacity-

building initiatives should be implemented through collaborations between governments, 

universities, incubators, and SME associations, covering practical skills in AI tool deployment, 

integration strategies, and responsible data management. Third, the promotion of low-code and 

affordable AI platforms—such as design automation tools, AI-driven copywriting applications, and 

intelligent inventory systems—would democratize access for entrepreneurs without advanced 

technical expertise, enabling them to develop professional digital capabilities at lower costs. Fourth, 

AI adoption must be integrated into national and regional SME development policies, supported by 

clear implementation roadmaps, financial incentives, and performance benchmarks that link 

technological integration with measurable business outcomes. Fifth, ethical and regulatory 

frameworks should be strengthened to address concerns around algorithmic bias, transparency, and 

customer data privacy, ensuring that SMEs comply with responsible AI practices without excessive 

compliance burdens. Sixth, youth-led innovation in AI applications should be actively encouraged 

through grants, innovation challenges, and incubator programs, leveraging the adaptability and 

creativity of younger entrepreneurs as a catalyst for sector-wide transformation. Finally, cross-

regional collaboration and knowledge exchange platforms should be established to share case 

studies, best practices, and localized adaptation strategies, enabling SMEs in diverse markets to 

replicate successful AI-driven business models and collectively build a more resilient, digitally 

capable entrepreneurial ecosystem. 

CONCLUSION 

Using literature-based meta-analysis, this study investigated the potential for artificial intelligence (AI) 

to reduce losses by youth-led small and medium enterprises (SMEs) during the COVID-19 pandemic, 

particularly in online marketing. Using evidence from 50 academic studies, the report also found that 

AI has played a substantial role in helping SMEs grow and succeed post-COVID by automating 

processes, driving data-led marketing, tailoring customer experiences, and facilitating quicker digital 

transformations during the pandemic. AI-powered chatbots, predictive analytics tools, content 
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generators, and recommender systems were some of the most successful in ensuring customer 

engagement remained strong, operations became more efficient, and revenue was recouped. The 

theoretical model proposed in this article accentuates the interrelationships that enhance or impede 

the effectiveness of AI. Factors such as internet access, technology access, and constant 

technology advances were identified as key enablers for the successful integration of AI. Second, it 

was also argued that AI-supported internet marketing initiatives not only backed up the short-term 

crisis response but also laid the seeds for building techno-sustainability among YSMEs. Yet, amidst 

these encouraging results, gaps remain, especially in areas of low digital literacy, infrastructure and 

policy support. The ethical challenges of data privacy and algorithmic bias were also identified as 

pressing areas that require attention. Furthermore, the unequal availability and utilization of AI across 

different geographies and economic levels underscore the need for inclusive policies to distribute 

the benefits of AI fairly. It has emerged that AI tools have the potential to revolutionize youth-led 

SMEs into nimble, data-knowledgeable, and digitally resilient companies. Although the pandemic 

accelerated this evolution, it will need to be sustained through ongoing innovation, supportive 

ecosystems, and an equity lens. On the other hand, AI, if woven into the operations of SMEs (in a 

strategically driven and ethically grounded manner), can serve not just as a buffer against future 

crises but also help to ignite long-term economic growth and entrepreneurial empowerment of 

youth. 

To fully leverage the transformative potential of AI in minimizing pandemic-induced losses among 

youth-led SMEs, some strategic recommendations are necessary. To begin with, policymakers and 

development agencies must invest in digitizing infrastructure and expanding access to the internet, 

especially in marginalized areas. The fundamental to successfully deploy and scale AI solutions is 

reliable connectivity. The second is the importance of prioritizing capacity-building strategies. AI 

literacy, data ethics, and digital marketing strategies are among the types of training programs that 

need to be developed, particularly for young entrepreneurs, to fill knowledge gaps and encourage 

responsible innovation. Universities, incubators and government-run entrepreneurship programs can 

play a crucial part in this. Third, public-private partnerships are needed to promote the usage and 

affordability of low-code AI tools. Technologies such as Canva AI, Jasper AI, and Shopify’s smart 

features need to be supported with subsidies, open licenses, or incorporated into entrepreneurship 

toolkits. Lastly, ethical considerations should be integrated into national and regional digital 

transformation policies, addressing issues of data privacy, algorithmic bias, and platform liability. By 

establishing inclusive, transparent, and secure AI environments, we can ensure that the diffusion of 

technologies not only contributes to business survival but also works to achieve sustainable and 

equitable economic development for young entrepreneurs, alongside pursuing post-pandemic 

living. 
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