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Artificial intelligence (AI) is rapidly transforming business operations across 
the globe, driving efficiency, innovation, and competitiveness. However, the 
adoption of AI in developing economies, such as Peru, faces significant barriers 
that hinder its full potential. This study explores the impact of AI on business 
modernization, analyzing both global trends and Peru’s unique challenges. A 
qualitative methodology based on a systematic literature review was 
employed to assess AI’s implementation across various sectors. The results 
indicate that while advanced economies have effectively integrated AI into 
their operations, businesses in Peru struggle with technological infrastructure 
deficits, a shortage of specialized talent, and organizational resistance to 
change. Despite these obstacles, AI holds transformative potential for Peruvian 
businesses if supported by targeted policies, investments in education, and 
improved digital infrastructure. The findings underscore the need for coherent 
regulatory frameworks and public initiatives to foster AI adoption, positioning 
Peru to enhance its global competitiveness through effective AI integration. 

1. INTRODUCTION  

Artificial Intelligence (AI) has emerged as a crucial engine for business modernization globally, 
revolutionizing how companies operate, make decisions, and engage with customers (Tenés, 2023). 
Across industries, AI is being leveraged to optimize processes, enhance decision-making, and deliver 
personalized experiences (Selma, 2021). Despite these advancements, the implementation of AI faces 
several challenges at both global and national levels, including a lack of consistent regulation, ethical 
concerns, and a shortage of specialized talent (Echeverría-Muñoz, 2023; González & Martínez, 2020). 
In countries like Peru, additional barriers such as insufficient technological infrastructure and 
resistance to organizational change further complicate AI adoption (Diestra et al., 2021). 

Globally, AI adoption has reshaped business operations, especially in developed economies where 
corporations invest heavily in automating tasks and improving operational efficiency (Arias-Vargas 
et al., 2023). However, there are significant disparities in AI adoption between advanced economies 
and developing regions. Countries like the United States and China are leading the way, while nations 
with less technological development struggle to overcome regulatory, ethical, and infrastructural 
hurdles (Clauberg, 2020). 

In Peru, AI integration remains in its infancy. While some large companies have started to implement 
AI in areas like marketing and customer service, most small and medium-sized enterprises (SMEs) 
lack the resources and technical infrastructure to do so effectively (García-Vera, 2023). Challenges 
such as a shortage of AI-trained professionals, resistance to technological innovation, and limited 
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investment in research and development slow the pace of AI adoption, hindering the country’s ability 
to modernize and compete with regional peers. 

This research aims to provide a detailed analysis of how AI is transforming business processes 
globally and in Peru, focusing on both its impact and the barriers to adoption. By assessing the 
current state of AI implementation, identifying challenges, and examining successful case studies, this 
study seeks to offer practical strategies for enhancing AI integration in Peru. The findings will provide 
valuable insights for policymakers and business leaders to address these barriers and foster AI-
driven modernization. 

II. LITERATURE REVIEW  

2.1 Conceptualization and Historical Evolution of Artificial Intelligence 

Artificial Intelligence (AI) has evolved significantly since its inception, transitioning from a tool for 
automating routine tasks to becoming a critical driver of business modernization. Initially, AI was 
developed to execute repetitive functions, such as data processing and automated responses (Pérez, 
Sánchez, & Duarte, 2023). However, with the advent of machine learning (ML) and deep learning 
(DL), AI has expanded its scope, allowing it to make strategic decisions and foster innovation within 
organizations (García-Madurga, López, & Arana, 2021). Today, AI technologies such as natural 
language processing (NLP) and generative AI have become essential for enhancing operational 
efficiency and driving competitive advantages in the global market (Selma, García, & Flores, 2021). 

Historically, AI's origins date back to the 1950s, when researchers sought to replicate human thought 
through algorithms (Tenés, 2023). The slow progress in early AI development was driven by limited 
computational power. However, the past decade has witnessed an explosion in AI capabilities, 
primarily due to advances in data processing and sophisticated algorithms. This evolution has 
transformed AI from a simple automation tool to a vital component in the modernization of business 
processes (Martínez-Ortega & Medina-Chicaiza, 2020; Al-khresheh et al., 2024). 

Despite the global advancements in AI, regional disparities in its adoption are evident. Developed 
nations, such as the United States and China, are leading in AI innovation and implementation, while 
countries like Peru face barriers such as a lack of infrastructure and limited access to specialized 
talent (Clauberg, 2020). These differences underscore the need for targeted policies to bridge the gap 
in AI adoption between developed and developing nations. 

2.2 Applications of Artificial Intelligence in Business 

AI’s role in business extends across multiple applications, categorized into several key areas. Robotic 
Process Automation (RPA) is one of the most widely adopted forms, where AI systems perform 
repetitive tasks such as data entry and request processing that were traditionally done by humans 
(Velasco, 2020). RPA allows businesses to streamline operations and reduce labor costs, increasing 
overall efficiency. However, more advanced AI applications, such as Predictive Analytics, go beyond 
automation by utilizing data-driven models to forecast future market trends and consumer behavior, 
enabling companies to anticipate and respond to changes more effectively (García-Vera, 2023). 

Personalization in marketing is another area where AI has had a profound impact. Companies are 
using AI algorithms to create tailored experiences for consumers, enhancing brand loyalty and 
improving customer satisfaction (Gutiérrez, 2023). AI is also widely used in Supply Chain 
Optimization, where it helps businesses manage inventory more efficiently and predict logistical 
challenges, ensuring timely product deliveries. These applications demonstrate AI’s versatility and 
transformative potential across various industries. 

The impact of AI varies by sector. For instance, in manufacturing, AI technologies such as predictive 
maintenance systems are reducing operational costs by identifying equipment failures before they 
occur. In the financial sector, AI has become a critical tool for risk management and fraud detection, 
allowing financial institutions to take proactive measures against potential threats (Selma & 
González, 2023). In customer service, AI-driven virtual assistants and chatbots are improving 
response times and client interactions, enhancing overall satisfaction (Osterling, 2024). While 
sectors like technology and finance are leading in AI adoption, industries such as healthcare and 
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education face more challenges due to regulatory constraints and technological limitations 
(Soldevilla & Socola, 2023). 

2.3 Challenges and Barriers in Artificial Intelligence Adoption 

Despite its potential, AI adoption faces several critical challenges, especially in developing countries. 
One of the most significant barriers is the integration of legacy systems. Many businesses, particularly 
in emerging economies like Peru, operate on outdated technological infrastructures that are 
incompatible with modern AI solutions. This mismatch increases the cost and complexity of 
implementing AI, hindering its broader adoption (Diestra, Gutiérrez, & Morales, 2021). 

Another pressing issue is the scarcity of specialized talent. The demand for AI professionals has 
surged, but there is a global shortage of experts capable of developing, managing, and implementing 
AI technologies (García-Vera, 2023). This shortage is even more pronounced in developing countries, 
where educational institutions may not yet offer robust AI programs to prepare students for the 
evolving job market. 

Beyond technical and resource challenges, organizational and cultural resistance is another factor 
that slows AI adoption. Employees often fear that AI will replace their jobs, creating resistance to 
adopting new technologies (Estupiñan & Mesa, 2023). Additionally, businesses must navigate ethical 
and legal concerns, particularly around data privacy and algorithmic transparency. The European 
Union's General Data Protection Regulation (GDPR), for instance, imposes stringent requirements on 
data handling, complicating AI deployment for companies operating across borders (Tenés, 2023). 
AI systems that lack transparency—often referred to as "black box" models—also pose challenges in 
industries where accountability is critical, such as healthcare and finance. 

2.4 Future Trends and International Comparisons 

The global adoption of AI varies significantly across regions. In developed countries like the United 
States and China, AI is central to economic and technological development. China, for example, has 
set ambitious goals to become the global leader in AI by 2030, while U.S. companies such as Google, 
Amazon, and Microsoft continue to lead innovation in AI research and development (García-Vera, 
2023). These countries benefit from massive investments in AI research and a thriving ecosystem 
that fosters rapid AI integration in various sectors. 

In contrast, developing economies, such as those in Latin America, face greater obstacles. For 
example, Peru struggles with a lack of investment in digital infrastructure and research, limiting the 
country's ability to fully capitalize on AI’s potential for business modernization (Vitola-Quintero & 
Darias, 2023). These disparities highlight the importance of international cooperation and targeted 
policies that promote equitable access to AI technologies. 

Looking to the future, the role of AI in business is expected to grow exponentially. Studies project 
that the global AI market will reach $190.61 billion by 2025, underscoring the increasing reliance on 
AI to drive business growth and innovation (Calle, Solano, & Romero, 2024). Key emerging trends 
include the development of autonomous AI systems, which will have the capacity to learn and adapt 
independently, and generative AI technologies, which will revolutionize areas such as content 
creation and customer interaction (Veiga, 2023). 

However, for businesses to fully benefit from AI, they must invest in both technological infrastructure 
and human capital. Companies that successfully navigate the ethical and technical challenges 
associated with AI adoption will be better positioned to maintain a competitive edge in the evolving 
global marketplace (Hernández et al., 2024). 

III. MÉTHODS 

3.1 Research Design 

This study employs a qualitative research design, specifically a systematic literature review, to 
analyze the impact of Artificial Intelligence (AI) on business modernization. A systematic review was 
chosen to provide a comprehensive and structured synthesis of existing academic and industry 
literature. This method allows for the identification of patterns, themes, and trends in AI adoption 
across various sectors and regions. By focusing on peer-reviewed articles, industry reports, and case 
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studies, this approach ensures the reliability and validity of the findings (Snyder, 2019). The research 
aims to evaluate the state of AI implementation both globally and in developing economies, with a 
particular focus on Peru. This design was selected to provide a holistic view of the barriers and 
opportunities presented by AI in the context of business modernization. 

3.2 Data Collection 

The data for this study were collected from multiple sources, including academic databases such as 
Scopus, Web of Science, and Google Scholar. A combination of search terms was used to ensure broad 
coverage, including “artificial intelligence,” “business modernization,” “AI adoption,” “technological 
barriers,” and “developing countries.” The inclusion criteria required that articles: 

 Be published between 2018 and 2024 to capture the most current trends. 
 Focus on the business application of AI, particularly in sectors such as manufacturing, 

finance, and customer service. 
 Discuss AI adoption in both developed and developing countries, with a special focus 

on Latin America and Peru. 

A total of 30 studies met the inclusion criteria, encompassing both academic journal articles and 
industry reports. These were supplemented by case studies from industry publications and white 
papers from AI-focused organizations such as McKinsey & Company and The World Economic Forum. 
This triangulation of sources ensures a rich dataset, providing diverse perspectives on the integration 
of AI into business practices. 

3.3 Data Analysis 

To analyze the collected data, the study utilized thematic analysis, following the guidelines 
established by Braun and Clarke (2006). Thematic analysis was deemed appropriate for identifying 
recurring patterns in the literature regarding the challenges, opportunities, and impacts of AI on 
business modernization. The following steps were employed: 

1. Familiarization with the data: All selected studies were read in their entirety to gain 
a deep understanding of their content. Notes were taken on key findings, particularly 
focusing on AI applications, barriers to adoption, and sectoral impacts. 

2. Searching for themes: The initial codes were grouped into broader themes. These 
included: AI’s role in business competitiveness, Sectoral disparities in AI adoption 
Barriers to AI implementation in developing economies, Regulatory and ethical 
challenges in AI adoption. 

3. Reviewing themes: The themes were reviewed to ensure they were supported by the 
data and aligned with the research questions. Themes were refined, ensuring they 
captured the complexity of the issues identified in the literature. 

4. Defining and naming themes: The finalized themes were named and defined in 
relation to the study’s objectives. Each theme was analyzed for its significance in 
understanding AI’s impact on business modernization, especially within the context 
of Peru and other developing nations. 

5. Writing up: The themes were synthesized into a narrative that links AI’s adoption 
with business modernization outcomes, emphasizing both global trends and regional 
specificities. 

3.4 Validity and Reliability 

Ensuring the validity and reliability of this qualitative research was crucial. Triangulation was used 
to verify findings by cross-referencing data from academic sources with industry reports and case 
studies. The selection of recent studies (2018-2024) also ensured that the findings reflect the current 
state of AI in business modernization. Additionally, a peer debriefing process was conducted, where 
findings were discussed with experts in AI and business technology to ensure the accuracy and 
relevance of the results (Lincoln & Guba, 1985). These steps reinforce the study’s credibility and 
enhance the trustworthiness of the conclusions drawn. 
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3.5 Limitations 

While this study provides valuable insights into the impact of AI on business modernization, several 
limitations must be acknowledged. First, the study relies on secondary data, which may not capture 
the full complexity of AI adoption in certain industries or regions. Second, the focus on Peru and other 
developing countries means that the findings may not be fully generalizable to other contexts, 
particularly in developed economies. Lastly, the use of qualitative methods, while appropriate for 
exploratory research, may limit the ability to quantify the exact effects of AI on business performance. 

3.6 Ethical Considerations 

Given that this study involved a review of existing literature, ethical approval was not required. 
However, all sources were cited appropriately, adhering to APA 7th edition guidelines to avoid 
plagiarism and ensure the integrity of the research. Additionally, care was taken to ensure that the 
representation of AI's impact on business modernization was balanced, acknowledging both positive 
and negative outcomes, particularly in terms of ethical implications like job displacement and data 
privacy. 

IV. RESULTS AND DISCUSSION  

The findings of this study reveal a clear global trend toward the adoption of artificial intelligence (AI), 
though with significant variations in speed and depth of implementation between advanced 
economies and developing countries like Peru. Globally, AI has been integrated into various sectors, 
driving improvements in operational efficiency, decision-making, and competitiveness, particularly 
in industries such as banking, telecommunications, and retail (Calle et al., 2024; Montoya et al., 2023). 
However, in Peru, AI adoption remains slow due to critical barriers, including inadequate 
technological infrastructure and limited investment in research and development (Diestra et al., 
2021). 

Table 1. Challenges, Opportunities, and Strategies for AI Adoption in Peru vs. Global Trends 

Aspect Global Trends Peru's Context Proposed 
Strategies 

Technological 
Infrastructure 

Advanced AI 
infrastructure widely 
available 

Limited 
infrastructure, 
especially in SMEs 

Invest in 
technological 
infrastructure and 
digital 
transformation 
projects 

Specialized Talent 

Significant pool of AI 
experts and 
specialized training 
programs 

Shortage of AI talent 
and educational 
resources 

Establish training 
programs, promote 
AI education in 
universities and 
businesses 

Organizational 
Resistance 

Organizations 
embrace AI for 
operational 
efficiency and 
innovation 

High resistance to 
change and fear of 
automation 

Foster 
organizational 
change through 
digital 
transformation 
leadership programs 

Regulatory 
Framework 

Well-established 
regulations (e.g., 
GDPR in Europe) for 
data protection and 
AI ethics 

Lack of 
comprehensive 
regulatory 
frameworks for AI 
and data protection 

Develop clear, ethical 
regulations to ensure 
transparency and 
accountability 

Sectoral Adoption 
Banking, retail, and 
tech sectors lead AI 
adoption 

Banking and 
telecommunications 
show progress, while 

Promote AI in 
lagging sectors 
through public-
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education and 
healthcare lag 

private partnerships 
and incentives 

Ethical 
Considerations 

Extensive 
discussions on 
algorithmic 
transparency and job 
displacement 

Early-stage 
discussions on AI 
ethics and job 
security 

Encourage ethical AI 
implementation and 
transparent 
algorithms, with 
emphasis on data 
privacy 

Public Policy and 
R&D Investment 

Substantial public 
investment in AI 
R&D and innovation 
hubs 

Low levels of 
investment in AI 
research and 
innovation 

Increase public and 
private R&D 
investments, foster 
AI-focused 
innovation hubs 

     Note: Own elaboration. 

A key challenge identified in this study is the shortage of specialized talent necessary for the effective 
implementation of AI. González and Martínez (2020) highlight the importance of developing skilled 
professionals to support AI adoption, a point echoed by Echeverría-Muñoz (2023), who emphasizes 
that the scarcity of qualified personnel severely limits AI’s potential in Peru. Moreover, Müller (2023) 
stresses the need for public policies that promote the development of AI competencies, particularly 
in emerging economies where educational resources in this field are scarce. 

In terms of AI’s impact on business processes, Arias-Vargas et al. (2023) demonstrate that AI 
facilitates more informed decision-making through real-time data analysis, a capability that has been 
widely adopted in advanced economies. However, García-Vera (2023) notes that in Peru, many 
companies struggle to integrate AI with outdated legacy systems, creating structural challenges 
similar to those observed globally (Selma, 2021). 

While sectors such as banking and telecommunications are leading in AI implementation, education 
and healthcare lag behind due to regulatory constraints and a lack of innovation policies (Soldevilla 
& Socola, 2023). Nevertheless, the potential for AI to transform these industries remains significant 
if proper investments and strategies are pursued. 

Finally, the study emphasizes the importance of ethical and regulatory frameworks in promoting the 
responsible use of AI. Tenés (2023) underscores the need for clear regulations on data protection 
and algorithmic transparency, particularly in developing countries like Peru, where regulatory 
frameworks are still emerging (Estupiñan & Mesa, 2023). Addressing these issues through well-
designed public policies could accelerate AI adoption and close the technological gap between Peru 
and more advanced economies. 

V. CONCLUSION 

This research has demonstrated that artificial intelligence (AI) plays a crucial role in driving business 
modernization and competitiveness globally, with both developed and developing nations 
experiencing its impact in different ways. While advanced economies have successfully integrated AI 
into their operations, enhancing efficiency and strategic decision-making, countries like Peru face 
significant challenges. The primary barriers include inadequate technological infrastructure, a 
shortage of specialized talent, and organizational resistance to change. These obstacles impede the 
country's ability to fully harness the competitive advantages that AI offers, particularly in key sectors 
such as manufacturing, retail, and financial services. 

Despite these challenges, the findings underscore AI’s transformative potential for businesses in Peru 
and similar economies if the right strategies are adopted. The development of specialized talent and 
the strengthening of technological infrastructure are essential steps to accelerate AI adoption. By 
investing in these areas, Peruvian businesses can enhance operational efficiency and improve their 
global competitiveness. Moreover, the establishment of a clear and coherent regulatory framework 
is vital to ensure the ethical use of AI, with a focus on data protection and algorithmic transparency—
issues that have already been addressed in countries with more advanced AI integration. 
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Furthermore, this research highlights the critical role of public policy in fostering AI development. 
Governments should prioritize investment in research and development, as well as create training 
programs that equip businesses with the digital skills needed to effectively implement AI. Although 
the path to AI-driven modernization in Peru is fraught with challenges, the findings suggest that with 
the right investments and strategic focus, the country can close the technological gap with 
international markets and significantly enhance its long-term business competitiveness. 

The future of AI adoption in Peru hinges on collective efforts between the public and private sectors, 
where innovation, ethical governance, and capacity-building will pave the way for a modernized and 
competitive business environment. 
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