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Abstract
Artificial Intelligence also called as AI is reshaping global tourism by enabling data-driven decision-making, personalized guest experiences, and optimized hotel operations. However, empirical research from low-income economies like in Uganda remains scarce. This study investigates the role of AI adoption in driving revenue growth among hotel and tourism businesses in Uganda using primary data collected from 212 hotels, tour companies, lodges, and travel agencies operating in Kampala, Entebbe, Jinja, Mbarara, and Gulu. A structured survey was administered to business owners, managers, and digital operations staff. Descriptive statistics, correlation tests, and regression analysis were used to assess how AI tools such as chat bots, dynamic pricing algorithms, customer analytics, automated booking systems, and AI-driven marketing influence business performance. Results show that 73% of AI-adopting firms recorded revenue growth, 64% improved customer retention, and 58% reduced operational costs within one year of adoption. Regression findings reveal that AI use predicts a significant and positive effect on annual revenue (p < 0.01), with dynamic pricing and AI-marketing showing the strongest influence. These findings confirm that AI presents strong potential to transform Uganda’s hotel and tourism industry. The study recommends capacity-building programs, national AI tourism strategies, and subsidized digital infrastructure to accelerate adoption among small and medium tourism enterprises.
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1. Introduction
Tourism is one of Uganda’s most important economic sectors, contributing significantly to GDP and employment. The hotel and tourism sector is one of Uganda’s most promising economic engines, contributing significantly to GDP, foreign exchange earnings, and employment.  Hotels, tour operators, travel agencies, and safari lodges play a central role in supporting both domestic and international tourism. As global competition intensifies, businesses in Uganda increasingly require advanced technologies to enhance service quality, improve pricing decisions, and attract customers. Artificial Intelligence is emerging as a transformative force in the tourism and hospitality industry world-wide; enabling personalized marketing, automated service delivery, and data-driven business operations.
The prevailing literature is dominated by conceptual discussions, case studies from developed economies, or small-scale qualitative research from African markets. Very few empirical studies have examined the quantifiable revenue impacts of AI adoption in Ugandan hospitality businesses. Moreover, small and medium enterprises (SMEs), which constitute the majority of Uganda’s tourism operators, face unique constraints like limited capital, low digital skills, infrastructure gaps, and inconsistent policy support. Also perceived risks and uncertainty regarding the return on investment also reduce managers’ willingness to commit resources toward AI adoption, particularly when digital transformation is viewed as complex or risky (Wang and Chen, 2023).These factors make it necessary to generate context-specific evidence on whether AI can be a practical and profitable investment for local tourism operators. 
While AI adoption is rapidly rising across Europe, Asia, and North America, there is limited empirical research from African contexts especially Uganda, on how AI influences business performance. Existing studies focus mainly on digitalization, e-tourism, or general ICT, but few specifically examine the revenue impact of AI tools. Furthermore, most Ugandan hotel and tourism businesses operate under resource constraints such as limited digital skills, high operational costs, and insufficient data management systems. As a result, there is a critical need for evidence-based research exploring how AI adoption can accelerate revenue growth.
This study fills that gap by presenting primary data from a structured survey of 212 hotel and tourism businesses across Kampala, Entebbe, Jinja, and Western Uganda, representing lodges, tour operators, travel agencies, mid-range hotels, and guesthouses. Using descriptive statistics, correlations, and regression modeling, the study examines how different AI tools such as automated booking systems, AI chatbots, dynamic pricing engines, reputation-management analytics, and customer-segmentation software impact revenue indicators including occupancy rate, RevPAR (Revenue per Available Room), average daily rate (ADR), customer retention, and online booking frequency. 
The findings reveal that AI adoption is still at an early stage in the Ugandan hospitality sector, but businesses that use AI, even minimally, demonstrate significantly higher revenue performance compared to those relying on manual operations. The study also identifies barriers, including cost, skills, and inconsistent internet access. This article contributes to theory by contextualizing AI usefulness in an emerging-market tourism ecosystem and adds to practice by offering evidence-based recommendations for hotel managers, tourism entrepreneurs, policymakers, and technology providers.
2. Background and statement of the problem
Uganda positions itself as the “Pearl of Africa,” attracting visitors for wildlife, mountain trekking, cultural heritage, and adventure tourism. Over the last decade, tourism has consistently ranked among the country’s top foreign exchange earners, with the Uganda Tourism Board reporting over US$1.6 billion in annual earnings pre-COVID-19. However, revenue growth for individual businesses remains volatile due to seasonality, operational inefficiencies, high competition, and the rising expectations of international travelers who increasingly rely on digital platforms.
Globally, AI is transforming hotel and tourism operations. Dynamic pricing engines adjust room rates in real time; chatbots provide 24-hour guest support; predictive analytics help businesses understand booking patterns; and sentiment-analysis tools monitor guest satisfaction across online review platforms. These technologies have been empirically shown to increase operational efficiency and customer loyalty in high-adoption economies such as the United States, China, and the EU.
Ugandan tourism businesses, by contrast, remain largely dependent on manual processes. Only a fraction use automated booking engines or data-driven pricing. Customer engagement is predominantly handled through WhatsApp, phone calls, and walk-ins. Although Uganda has recorded an increase in digital payments and mobile internet penetration, the integration of AI into day-to-day business operations is still limited, especially among small and mid-size hotels. The lack of evidence on the actual revenue impact of AI creates uncertainty for managers. Without data demonstrating clear financial benefits, hotel owners are hesitant to invest in AI-based systems. This hesitation slows technological modernization and weakens Uganda’s competitiveness in the regional tourism market. It is notably important in the present scenario of considerable investment made by foreigners in the business sector of Uganda for development of the nation. Thus, the central problem addressed in this study is:
Does AI adoption lead to measurable revenue growth in Ugandan hotel and tourism businesses? And if so, which AI tools contribute the most, and what barriers prevent broader adoption? Henceforth this research aims to generate empirical evidence that can guide strategic decisions and encourage evidence-based adoption of AI in Uganda’s tourism sector.
3. Literature review 
Artificial Intelligence (AI) has emerged as a transformative force in the global tourism and hospitality industry, reshaping service delivery, revenue management, and operational efficiency. With hotels and tour operators increasingly competing in data-driven digital markets, scholarly interest has intensified in understanding how AI adoption affects business performance, particularly in developing economies. Although most empirical research originates from Europe, Asia, and North America, a growing body of literature, some from Africa, explores AI’s implications for SMEs, digital marketing effectiveness, customer engagement, and revenue optimization.
AI in revenue management and pricing optimization
A substantial strand of the literature highlights the critical role of AI in revenue management through dynamic pricing, forecasting, and yield optimization. Guizzardi et al., (2022), found that AI-enabled dynamic pricing significantly increases RevPAR by improving demand forecasting accuracy during post-pandemic market volatility. Similarly, Chen et al., (2023), demonstrated that AI-driven pricing tools enhance hotel profitability by integrating real-time data from local events, competitor pricing, and occupancy trends. These findings align with Li et al., (2021), who observed that hotels adopting automated pricing algorithms outperform those relying on manual pricing strategies. Collectively, these studies confirm that dynamic pricing systems are among the strongest AI predictors of revenue improvement.
AI chatbots, customer service automation and guest experience
Customer-facing AI tools, especially chatbots:- have gained prominence for facilitating faster communication and service personalization. Ruan and Mezei (2022), demonstrated that AI chatbots provide higher satisfaction than human agents for transactional tasks, resulting in improved booking intentions. Ivanov and Webster (2021), similarly found that AI-enabled service automation eliminates waiting time, increases efficiency, and lowers labor costs, especially in mid-scale hotels. Empirical studies in African contexts, such as Namirembe (2024), report that WhatsApp-based chatbots increase booking inquiries and direct reservations among micro-lodges and guesthouses. Overall, evidence shows that AI chatbots strengthen customer engagement while simultaneously reducing operational costs.
AI in customer analytics and personalization
AI-powered personalization has become essential for enhancing customer experiences and increasing conversion rates for business. Vargas-Calderón et al.,, (2021), showed that machine-learning analysis of online reviews accurately identifies guest satisfaction drivers, enabling hotels to correct service weaknesses and tailor offerings. Huang and Rust (2021), observed that AI-driven personalization significantly improves repeated bookings by aligning marketing messages with customer preferences. Studies by Mele et al., (2022), demonstrate that personalized advertising algorithms lead to superior click-through rates and booking conversions, provided privacy expectations are respected. Collectively, the literature demonstrates that customer analytics and AI-based personalization strongly influence revenue growth and customer loyalty for the businesses.
AI marketing and consumer engagement
Digital marketing has been extensively studied in AI contexts. Amara et al., (2022), found that AI-enhanced digital marketing campaigns significantly outperform traditional methods in improving customer acquisition and conversion. Similarly, Sousa et al., (2024), reported that AI-based recommendation engines increase cross-selling of ancillary services, which is crucial for tour operators and small businesses that depend on add-on sales. A study by Nantume et al., (2024), shows that SMEs adopting AI in mobile-money analytics and social media marketing experience higher sales and customer retention.
AI in operations, logistics and cost reduction
Operational optimization is another major theme to be focused in the review of literature. Ivanov and Webster (2021), found that automated check-in systems and AI-enabled housekeeping scheduling reduce labor costs and improve operational efficiency. Ssekandi (2024), demonstrated that AI route-optimization systems significantly reduce fuel consumption and idle vehicle times for transport companies, directly lowering operational costs. Mutoni et al., (2025), reported similar efficiency gains in tourism health services where AI improves triage speed and client flow, suggesting comparable benefits for hotel operations such as guest screening and staff scheduling.
AI in innovation and SME competitiveness
The adoption of AI in SMEs is shaped by skills, digital readiness, and organizational capacity. Adeleye and Eze (2022), found that AI adoption positively correlates with innovation and firm performance in Sub-Saharan African SMEs, although cost and skills shortages remain barriers. The study by Nabirye and Mulondo (2024), confirm that structured mentorship and digital incubation significantly increase the success of AI pilot projects in tourism start-ups. Evidence from Mugerwa et al., (2024), shows that AI adopters among Ugandan microenterprises experience higher revenue growth even after controlling for firm size, suggesting that, AI adoption are a key competitive differentiator. Empirical research specifically focusing on AI and tourism in low-income economies remains limited. However, emerging studies indicate strong potential. For example, Kabuye et al., (2025), found that predictive analytics significantly improve performance among Ugandan SMEs by identifying market trends and customer segments. Amanya (2025) observed that multilingual AI systems help African tourism operators communicate effectively with international clients, a crucial factor for increasing bookings and expanding market reach. These findings strongly suggest that AI can reduce information asymmetry, improve service quality, and enhance competitiveness in Uganda’s hospitality sector.
Barriers to AI Adoption in SMEs 
Despite its potential, AI adoption in African business sector faces several barriers. Cost of technology, lack of digital literacy, inadequate data infrastructure, and unreliable internet connectivity are the most frequently cited challenges (Uwagaba and Omotosho, 2023; GeoPoll and Africa118, 2024). A research by Wang (2025), emphasize the need for context-specific AI strategies in developing economies to avoid algorithmic bias and ensure inclusivity. Furthermore, this research highlights the importance of government support, standardized digital policies, and affordable cloud-based AI solutions for accelerating adoption among small firms.
Consistently researches show that businesses face multiple structural and organizational barriers that limit the adoption of artificial intelligence, particularly in developing economies. High initial investment costs remain the most frequently cited constraint, as many of them lack the financial capacity to purchase, deploy, and maintain advanced AI systems (Adu and Boateng, 2023). In addition to financial limitations, there is often struggle with inadequate digital skills and the absence of trained personnel capable of managing AI tools and interpreting analytical outputs (Dube and Gumbo, 2024). Limited technological infrastructure such as slow internet speed, unreliable electricity, and weak data management systems further constrains effective AI use, especially in African contexts where infrastructure gaps remain significant (Barykin et al., 2022). Moreover, in East African settings, the absence of strong government incentives, supportive policies, and affordable cloud-based AI services poses an additional barrier that slows down adoption among resource constrained small businesses (Munyegera and Nyeko, 2024). Together, these studies highlight that AI adoption is shaped not only by financial readiness but also by digital capability, infrastructure quality, and the enabling environment provided by national policy frameworks.
Synthesis and Literature Gaps
Across global and African empirical studies, AI proves highly effective in enhancing revenue growth, improving customer experiences, raising operational efficiency, and strengthening competitiveness. However, the review reveals several gaps like;
1. Limited empirical evidence from Uganda’s hotel and tourism sector, especially based on primary data.
2. Few studies measure revenue impact directly, despite indirect measures such as satisfaction or efficiency being widely studied.
3. Small and micro tourism enterprises (SMTEs) remain understudied, even though they dominate Uganda’s market structure.
4. Little is known about region-specific barriers such as internet speed, electricity reliability, and cost of AI tools.
Therefore, this study contributes to the literature by providing primary, quantitative evidence from multiple tourism business categories across Uganda, directly measuring how AI affects revenue performance.
4. Data analysis and interpretation 
4.1 Profile of surveyed businesses
For the above mentioned reasons the research was conducted by using primary data where information is collected from the respondents in the tourism industry. Data was collected from 212 hotel and tourism businesses across Kampala, Entebbe, Jinja, Mbarara, and Gulu. Below is the analysis of the responses that summarizes the distribution by business category.
Table 1: Distribution of respondents by business 
	S.No
	Business Category
	Frequency
	Percentage

	1
	Hotels and resorts
	78
	36.8%

	2
	Safari lodges
	34
	16.0%

	3
	Tour and travel companies
	52
	24.5%

	4
	Guest houses
	27
	12.7%

	5
	Tourism service agencies
	21
	9.9%

	
	Total
	212
	100%


Source: Primary data
Table 1 presents the distribution of respondents according to their type of business. Out of the 212 businesses, the largest proportion was hotels and resorts, accounting for 36.8% (78 respondents). This indicates that hotels and resorts formed the core segment of the sample, reflecting their dominant presence in Uganda’s commercial tourism landscape. The second-largest group consisted of tour and travel companies, representing 24.5% (52 respondents). This is significant, as tour operators play a central role in packaging and selling tourism experiences, and their inclusion strengthens the study’s coverage of revenue-generating intermediaries in the tourism value chain. Safari lodges accounted for 16.0% (34 respondents), which is important given Uganda’s reputation for wildlife and nature-based tourism. Their representation ensures that the study captures perspectives from businesses directly linked to national parks and conservation areas. Guest houses made up 12.7% (27 respondents). Although smaller in scale compared to hotels, guest houses are widely used by domestic tourists and budget travelers, adding diversity to the dataset. Lastly, tourism service agencies, such as booking agents, event support firms, or tourism facilitators, contributed 9.9% (21 respondents). Their participation provides insight into supporting services that indirectly contribute to tourism revenue. Overall, the distribution shows that the sample includes a broad mix of tourism-related businesses, ensuring that the findings on artificial intelligence adoption and revenue growth reflect perspectives from across Uganda’s hospitality and tourism ecosystem.
4.2 Level of AI adoption among tourism businesses
AI adoption was measured based on the use of several tools: chatbots, automated booking systems, dynamic pricing, analytics, AI marketing, and fraud detection.
Table 2: AI adoption rates by tool type
	S. No
	AI tool/technology
	Adoption rate (%)

	1
	Chatbots for customer support
	48.6%

	2
	Automated booking systems
	63.2%

	3
	AI-based dynamic pricing
	42.0%

	4
	Customer analytics platforms
	57.1%

	5
	AI-driven digital marketing
	69.3%

	6
	AI fraud detection
	33.9%

	Average adoption rate
	52.3%


Source: Primary data
From the above table it can be summarized that the extent to which tourism businesses in Uganda have adopted different artificial intelligence tools to support their operational and revenue-generation functions. The overall average adoption rate across all tools is 52.3%, indicating a moderate but steadily growing integration of AI within the country’s tourism and hospitality sector. The highest adoption rate was observed for AI-driven digital marketing, used by 69.3% of businesses. This suggests that tourism firms prioritize customer outreach, online visibility, and targeted promotions—areas where AI-enhanced marketing delivers immediate returns in terms of bookings and brand exposure. Automated booking systems ranked second, adopted by 63.2% of respondents. This reflects the increasing need for efficient reservation management, real-time availability updates, and seamless customer experiences. The high adoption rate also highlights growing reliance on digital platforms for managing both domestic and international clients. Customer analytics platforms showed an adoption rate of 57.1%, indicating that more than half of the businesses rely on data-driven insights to understand guest behavior, optimize offerings, and make strategic decisions. This demonstrates a shift towards evidence-based management practices within the sector. Moderate adoption was observed for chatbots, used by 48.6% of businesses. This suggests that nearly half of the firms have integrated automated customer support solutions to handle inquiries and improve response times. However, the adoption level also indicates room for further expansion, particularly among smaller businesses. AI-based dynamic pricing had an adoption rate of 42.0%, showing that fewer firms are using it to automatically adjust prices based on demand fluctuations, seasonality, or customer profiles. Adoption may be limited due to complexity, cost, or lack of technical expertise, especially among small and mid-sized tourism operators. The lowest adoption was recorded for AI fraud detection, at 33.9%. This indicates that security-focused AI tools are still underutilized, possibly because businesses perceive lower levels of digital fraud risk or lack awareness of available solutions.
Overall, the results show that Ugandan tourism businesses are most likely to adopt AI tools that directly support marketing, booking efficiency, and customer engagement, while more advanced or security-oriented AI systems remain less widely used. This pattern highlights both the growing digital maturity of the sector and the need for targeted capacity-building and investment in comprehensive AI solutions.
4.3 Revenue performance among AI users vs. non-users
Table 3: Comparative revenue outcomes
	S. No
	Performance indicator
	AI Users
	Non-Users

	1
	Recorded revenue growth in past year
	73%
	41%

	2
	Improved customer retention
	64%
	29%

	3
	Reduced operational costs
	58%
	22%

	4
	Increased new customer acquisition
	61%
	33%

	5
	Higher occupancy/sales conversion
	67%
	38%


Source: Primary data
The above table presents a comparison of key performance indicators between firms that use artificial intelligence tools and those that do not. The results clearly show that AI adoption is strongly associated with better business performance across all measured indicators within Uganda’s tourism and hospitality sector. The most significant difference is seen in recorded revenue growth where; 73% of AI users reported revenue growth in the past year,
compared to only 41% of non-users. This substantial gap suggests that AI-enabled firms benefit from improved efficiency, enhanced customer engagement, and better market responsiveness, which translate directly into higher revenues. Similarly, customer retention was higher among AI users 64% compared to non-users 29%. When examining operational cost reduction, 58% of AI users reported savings compared to only 22% of non-users. This aligns with the ability of AI to automate repetitive tasks, optimize resource allocation, and minimize human error, thereby lowering costs. In terms of new customer acquisition, AI users again outperformed non-users, with 61% reporting increased acquisition compared to 33%. This is likely due to AI-driven marketing tools, improved online visibility, and automated customer interaction systems such as chatbots, which attract and convert new customers more efficiently. The pattern continues for occupancy and sales conversion rates, where 67% of AI users reported improvement, compared to 38% of Non-Users. This suggests that AI tools such as dynamic pricing, predictive demand analysis, and personalized offers significantly enhance firms’ ability to convert inquiries into bookings. Overall, the findings highlight a consistent trend. This provides strong empirical support for the argument that AI is becoming a key driver of competitiveness and financial success in Uganda’s hotel and tourism industry.
4.4 Descriptive statistics of key variables
Revenue growth was measured on a scale of 1–5, where 1 = very low and 5 = very high.
Table 4: Descriptive statistics
	S. No
	Variable
	Mean
	SD

	1
	AI Adoption Score
	3.42
	0.76

	2
	Revenue Growth Score
	3.67
	0.81

	3
	Customer Retention Score
	3.58
	0.74

	4
	Cost Reduction Score
	3.39
	0.69

	5
	AI Marketing Usage
	3.82
	0.88


Source: Primary data
Table 4 provides the descriptive statistics for the main variables used in the study, including AI adoption levels and various performance outcomes. The mean values suggest a generally moderate-to-high level of AI utilization among tourism businesses and correspondingly positive performance outcomes. The AI adoption score recorded a mean of 3.42 (SD = 0.76), indicating that most businesses use AI tools at a moderate level. This suggests that while AI adoption is progressing, there is still room for broader and deeper integration across the sector. The relatively small standard deviation highlights limited variation, meaning businesses tend to be clustered around similar levels of adoption. The revenue growth score had a mean of 3.67 (SD = 0.81), implying that, on average, tourism businesses experienced moderately high revenue improvements. This aligns with earlier findings showing stronger financial performance among AI adopters. The customer retention score averaged 3.58 (SD = 0.74), suggesting that firms generally perceive AI-enabled customer engagement as effective in maintaining or improving repeat patronage. The value reflects positive client relationships influenced by improved service delivery, personalization, and faster response systems. The cost reduction score registered a mean of 3.39 (SD = 0.69), showing that businesses experienced moderate reductions in operational costs, likely due to automation, optimization tools, and improved workflow efficiency. The relatively narrow SD suggests similar cost-saving patterns across firms. Finally, AI marketing usage recorded the highest mean at 3.82 (SD = 0.88). This indicates strong reliance on AI-driven marketing tools such as targeted advertising, automated campaigns, and analytics-based promotion strategies. The higher mean underscores the central role of digital marketing in driving visibility and customer acquisition in Uganda’s competitive tourism industry. 
4.5 Correlation analysis
Correlation was conducted to test the relationship between AI adoption and revenue performance. The table presents the correlation matrix examining the relationships between AI adoption and key performance indicators among tourism businesses. All correlations are statistically significant at p < 0.01, indicating strong evidence of meaningful associations between the variables.
Table 5: Correlation matrix
	S. No
	Variables
	1
	2
	3
	4

	1
	AI Adoption Score
	1
	
	
	

	2
	Revenue Growth
	0.614**
	1
	
	

	3
	Customer Retention
	0.532**
	0.601**
	1
	

	4
	Cost Reduction
	0.488**
	0.522**
	0.409**
	1


Source: Primary data
Note: p < 0.01 (2-tailed)
The results reveal a strong positive correlation between AI Adoption Score and Revenue Growth (r = 0.614). This implies that higher levels of AI usage, such as automated booking systems, digital marketing tools, analytics platforms, and chatbots are closely associated with increased revenue performance. The strength of this relationship suggests that AI integration plays a major role in driving financial improvements within Uganda’s tourism sector. Similarly, AI adoption shows a strong positive relationship with Customer Retention (r = 0.532). This indicates that businesses that employ AI for personalized communication, loyalty management, and enhanced service delivery tend to retain more customers. The correlation highlights the role of AI in strengthening long-term customer relationships. The relationship between AI adoption and Cost Reduction is moderate but meaningful (r = 0.488). This suggests that while AI contributes to operational efficiency, such as reducing manual workload, minimizing errors, and optimizing resource use, the cost-saving effect is comparatively less pronounced than its impact on revenue generation and customer retention. This may be due to initial implementation costs or varied levels of digital readiness among firms. The interrelationships among performance indicators; revenue growth, customer retention, and cost reduction, are also positive and significant, indicating that improvements in one area tend to support gains in others. Overall, the correlation analysis demonstrates that: AI adoption is positively and significantly associated with higher revenue growth, stronger customer retention, and greater cost efficiency.These findings provide empirical support for the argument that AI plays a transformative role in enhancing the business performance of tourism enterprises in Uganda.
4.6 Regression analysis: effect of AI on revenue
A linear regression model was used to determine whether AI significantly predicts revenue growth. The interpretation explains 37.8% of the variation in revenue growth, a substantial predictive power for a single independent variable. The model is statistically significant (p < 0.001). The standardized beta coefficient (0.615) confirms that AI has a strong positive influence on revenue.
Table 6: Regression summary 
	S. No
	Statistic
	Value

	1
	R²
	0.378

	2
	F-Statistic
	56.71

	3
	p-value
	<0.001

	4
	Standardized Beta (AI)
	0.615


Source: Primary data
The above table presents the results of a linear regression analysis conducted to examine the predictive effect of AI adoption on revenue growth among tourism businesses in Uganda. The results demonstrate a statistically robust and meaningful relationship between the two variables. The model produced an R² value of 0.378, indicating that AI adoption explains 37.8% of the variance in revenue growth. This is a substantial proportion for a single predictor variable in social science and business research, suggesting that AI plays a major role in determining financial outcomes within the sector. The F-statistic of 56.71 with a p-value < 0.001 confirms that the overall regression model is statistically significant. This means the model reliably predicts revenue growth and that the observed relationship is unlikely to be due to chance. The standardized beta coefficient for AI adoption is 0.615, indicating a strong and positive effect of AI on revenue performance. In practical terms, this suggests that as businesses increase their level of AI adoption through tools such as automated booking systems, analytics, chatbots, dynamic pricing, and AI marketing increase their revenue growth significantly. Overall, the regression results reinforce the earlier correlation findings, showing that; AI is a powerful predictor of revenue growth in tourism enterprises, firms that adopt AI at higher levels experience noticeably better financial performance, the strong beta coefficient confirms AI’s central role as a strategic driver of revenue enhancement. These results provide compelling empirical evidence that investing in AI technologies can substantially improve business outcomes in Uganda’s hospitality and tourism sector.
4.7 Most influential AI tools
The additional regression analysis assessed the individual contribution of specific AI tools to revenue performance. The results indicate that several AI technologies significantly enhance revenue outcomes, though their influence varies in strength.
Table 7: Influential tool of AI 
	S. No
	AI Tool
	Beta
	p-value

	1
	AI-driven marketing
	0.422
	<0.01

	2
	Dynamic pricing
	0.373
	<0.01

	3
	Customer analytics
	0.285
	<0.05

	4
	Chatbots
	0.198
	<0.05


Source: Primary data
From the above table it can be observed that the strongest predictor was AI-driven marketing, with a standardized beta coefficient of 0.422 (p < 0.01). This highlights that targeted advertising, personalized promotions, automated campaign management, and AI-enhanced customer segmentation have the most substantial impact on revenue growth. Given the competitive nature of Uganda’s tourism sector, marketing-driven AI tools help businesses reach wider audiences and convert interest into bookings more effectively. The second most influential tool was AI-based dynamic pricing, with a beta of 0.373 (p < 0.01). This suggests that businesses that adjust prices in real time based on demand, seasonality, and customer behavior achieve higher occupancy and sales. Dynamic pricing enables firms to maximize revenue during peak periods and capture price-sensitive customers during low-demand periods. Customer analytics platforms also showed a significant positive effect (β = 0.285, p < 0.05). These systems help businesses better understand customer preferences, forecast trends, and tailor their offerings. By leveraging data-driven insights, firms can make more informed decisions that enhance revenue performance. Lastly, chatbots demonstrated a weaker but still statistically significant impact (β = 0.198, p < 0.05). While chatbots improve communication efficiency and lead conversion, their revenue impact is moderate compared to marketing and pricing tools. Overall, the ranking of revenue-driving AI tools is as follows:
1. AI-driven digital marketing – most influential
2. Dynamic pricing systems – strong revenue enhancer
3. Customer analytics platforms – meaningful contributor
4. Chatbots – supportive but less impactful
These findings emphasize that AI tools directly linked to market visibility, pricing optimization, and data insights generate the highest financial returns. The results also highlight strategic areas where tourism businesses should prioritize AI investment for maximum revenue impact.
4.8 Barriers to AI Adoption
Respondents identified several challenges limiting AI uptake. The analysis of perceived barriers reveals that multiple structural, financial, and organizational challenges continue to constrain the widespread adoption of AI among hotel and tourism businesses in Uganda.
Table 8: Barriers to AI Adoption
	S. No
	Barrier
	Percentage of Agree/Strongly Agree

	1
	High cost of technology
	74%

	2
	Lack of digital skills
	68%

	3
	Limited internet speed
	59%

	4
	Resistance to new technology
	47%

	5
	Lack of government support
	63%

	6
	Uncertainty about ROI
	52%


Source: Primary data
As shown in Table 7, the most frequently cited obstacle is the high cost of technology, with 74% of respondents agreeing or strongly agreeing that AI systems require financial investments that are beyond the reach of many SMEs. This highlights the persistent affordability gap in AI acquisition, implementation, and maintenance, especially for micro and mid-sized hospitality firms operating on thin margins. The second major challenge is the lack of digital skills, reported by 68% of respondents. This reflects the limited availability of trained personnel capable of managing AI tools, interpreting data analytics, and integrating digital platforms into operational workflows. Skill shortages are particularly acute outside major urban centers, where training opportunities are limited. Insufficient government support was identified by 63% of respondents, suggesting that current national policies, subsidies, and digital infrastructure initiatives are not yet adequate to encourage AI adoption at scale. A further 59% cited limited internet speed and connectivity as a barrier. This emphasizes the infrastructural constraints that hinder cloud-based AI tools, real-time analytics, and automated systems that rely on stable internet access. Other notable obstacles include uncertainty about return on investment (52%), indicating skepticism among managers regarding whether AI adoption will generate sufficient financial benefits to justify initial costs. Additionally, 47% of respondents reported resistance to new technology, pointing to organizational culture, change aversion, and fear of job displacement as factors slowing digital transformation. Collectively, these findings demonstrate that while AI offers significant revenue potential, adoption is hindered by a combination of financial constraints, skill limitations, infrastructural challenges, and policy gaps. Addressing these barriers will require targeted interventions such as subsidized technology programs, industry-specific digital skills training, improved broadband infrastructure, and clearer government-led strategies to support AI integration within Uganda’s tourism sector.
5. Findings and Discussion
5.1 Overview of AI adoption in Uganda’s tourism sector
The study revealed that artificial intelligence adoption among Ugandan hotel and tourism businesses is emerging but uneven, with an average adoption rate of 52.3%. AI-driven marketing 69.3% and automated booking systems 63.2% recorded the highest adoption levels, whereas more advanced systems such as dynamic pricing 42.0% and fraud detection 33.9% lag behind. This pattern suggests that tourism enterprises prioritize AI tools that offer immediate visibility, customer engagement, and simplified booking processes functions closely tied to revenue generation. Overall, the descriptive evidence indicates a sector that is transitioning from basic digitalization toward data-informed and partially automated operations, though maturity remains limited by cost, infrastructure, and competency gaps.
5.2 Revenue performance outcomes among AI users and non-users
A major finding of the study is the substantial performance gap between AI users and non-users. As shown in Table 3, 73% of AI-adopting firms reported revenue growth in the previous year, compared to only 41% of non-users. Similar gaps were observed in customer retention 64% vs. 29%, operational cost reduction 58% vs. 22%, and occupancy or sales conversion 67% vs. 38%. These trends demonstrate that AI provides clear competitive advantage across multiple business dimensions. For Uganda, these results provide much-needed empirical evidence that AI adoption directly contributes to improved business performance in a low-income tourism context. Moreover, the magnitude of difference across performance indicators indicates that early adopters are already capturing disproportionate market benefits, suggesting that a widening digital divide may emerge if the adoption remains limited.
5.3 Descriptive measures of performance indicators
Descriptive statistics reinforce the preceding results. The mean revenue growth score stood at 3.67, while customer retention averaged 3.58, both reflecting moderately high performance among surveyed businesses. Cost reduction (mean = 3.39) was slightly lower but still notable, indicating that AI’s efficiency benefits are present but not yet maximized; likely due to partial automation or hybrid manual digital processes still in use. The highest mean score was recorded for AI-driven marketing 3.82, showing that tourism businesses rely heavily on AI-enhanced visibility strategies to reach both domestic and international clients. 
5.4 Correlation findings: AI as a driver of performance
Correlation results demonstrate strong, positive, and statistically significant relationships (p < 0.01) between AI adoption and all assessed performance indicators. The strongest correlation was between AI adoption and revenue growth (r = 0.614), followed by customer retention (r = 0.532) and cost reduction (r = 0.488). These findings validate the central hypothesis that AI adoption enhances business performance. They also emphasize how AI strengthens demand side marketing, retention and supply-side cost efficiency dynamics. Positive correlations among revenue growth, retention, and cost reduction further suggest that these outcomes reinforce one another. For example, better customer retention reduces acquisition costs, which subsequently raises profitability an effect amplified by AI-enabled engagement channels. 
5.5 Regression analysis: predicting revenue growth through AI
The regression model confirms that AI adoption is a strong and significant predictor of revenue growth. With an R² of 0.378, the model explains 37.8% of the variance in revenue performance, a substantial proportion given that only one predictor variable was used. The standardized beta coefficient (β = 0.615, p < 0.001) indicates a strong and positive contribution of AI adoption to financial outcomes. The strength of the model also suggests that AI adoption is no longer a mere technological trend but an economic necessity for tourism enterprises aiming to remain competitive in increasingly digital markets.
5.6 Most influential AI tools driving revenue
Additional regression analysis revealed varying strengths of AI tools on revenue outcomes. The most influential technologies were:
1. AI-driven digital marketing (β = 0.422, p < 0.01) 
This tool had the strongest effect, reflecting its central role in visibility, customer acquisition, personalized promotion, and online engagement. Tourism sectors worldwide increasingly rely on AI-enhanced search targeting, automated advertisements, and personalized content, all of which directly elevate booking conversion rates.
2. Dynamic pricing systems (β = 0.373, p < 0.01)
Dynamic pricing allows hotels and lodges to optimize rates based on demand, seasonality, and customer segments. This tool has second good influence as per the recorded data for this study. 
3. Customer analytics platforms (β = 0.285, p < 0.05)
Analytics enables data-driven decision-making for segmentation, product design, and forecasting, improving customer satisfaction and long-term loyalty.
4. Chatbots (β = 0.198, p < 0.05)
Although statistically significant, chatbots have a weaker influence on revenue, suggesting their primary value lies in communication efficiency rather than direct revenue optimization.
5.7 Synthesis of Key Findings
The evidence from descriptive, correlation, and regression analyses collectively indicates that:
· AI adoption is moderate but rising among Ugandan tourism enterprises.
· AI users outperform non-users across all key performance indicators.
· AI significantly predicts revenue growth and competitive advantage.
· Marketing, pricing, and analytics tools generate the strongest financial impact.
· Cost, skills, infrastructure, and policy gaps remain major constraints.
These findings demonstrate that AI represents a critical pathway for accelerating Uganda’s tourism competitiveness, particularly as the industry continues to recover and modernize post-pandemic. Furthermore, the results validate theoretical claims that AI enhances service quality, operational efficiency, and customer experience; key pillars of performance in the hospitality industry. 
Conclusion
This study examined the relationship between artificial intelligence adoption and revenue-related performance among hotel and tourism businesses in Uganda. Based on survey data from 212 businesses, the findings indicate that artificial intelligence adoption is emerging across the sector, particularly through digital marketing tools, automated booking systems, customer analytics, chatbots, and dynamic pricing applications. The results show that businesses using artificial intelligence reported better outcomes than non-users in terms of revenue growth, customer retention, operational cost reduction, customer acquisition, and occupancy or sales conversion. Correlation and regression analyses further indicate a positive and statistically significant association between artificial intelligence adoption and revenue growth, with artificial intelligence-driven marketing and dynamic pricing showing the strongest influence among the tools assessed. These findings suggest that artificial intelligence can contribute to improved competitiveness and business performance in Uganda’s tourism and hospitality sector when applied to customer engagement, pricing, marketing, and operational decision-making. However, the study also shows that adoption is not uniform. High technology costs, limited digital skills, inadequate internet speed, uncertainty about return on investment, resistance to new technology, and limited government support remain important barriers. Addressing these constraints may help small and medium tourism enterprises adopt artificial intelligence more effectively and use digital tools to strengthen revenue performance.
Limitation
This study has several limitations. First, the analysis is based on cross-sectional survey data, which allows the identification of associations between artificial intelligence adoption and revenue-related outcomes but does not establish direct causality. Second, the study relies on self-reported responses from business owners, managers, and digital operations staff; therefore, some measures may be affected by perception, recall bias, or differences in how respondents interpret artificial intelligence use and revenue growth. Third, although the sample includes 212 hotel and tourism businesses from Kampala, Entebbe, Jinja, Mbarara, and Gulu, the findings may not fully represent all tourism enterprises in Uganda, especially informal operators or businesses in remote tourism locations. Fourth, the study focuses on selected artificial intelligence tools and does not examine technical quality, implementation depth, or long-term financial performance. Future studies may use longitudinal data, verified financial records, larger regional samples, and qualitative interviews to better understand how artificial intelligence affects tourism business performance over time.
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