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Abstract

The application of artificial intelligence (Al) in small and medium-sized enterprises (SMEs) in Latin
America, highlighting its potential to optimize processes and improve resilience in an uncertain
business environment. Using a systematic review of fourteen studies published between 2020 and
2025 and the PRISMA protocol, significant barriers such as lack of technological infrastructure,
shortage of specialized talent, and budget constraints were identified. Despite these challenges, Al
adoption is advancing, allowing companies to automate processes and perform predictive analytics
to make more informed decisions. The discussion emphasizes the need for clear regulatory
frameworks to address ethical issues, such as data privacy. In conclusion, although there are
significant obstacles, the responsible adoption of Al can significantly improve business performance
in the region, provided that public policies are implemented that foster inclusive and sustainable
technological development.
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1. Introduction

Artificial intelligence (AI) has established itself as a fundamental resource in the digital
transformation of companies globally, with special relevance in contexts of high uncertainty [1]. In Latin
America, its adoption is advancing significantly, especially in key sectors such as banking, manufacturing,
retail, and utilities [2]. However, the process of adopting artificial intelligence is hampered by structural
barriers, such as insufficient adequate technological infrastructure and limited specialized professionals
and budget constraints [3]. These barriers make it difficult to integrate Al into existing value chains,
impacting companies' ability to optimize operations and adapt [4].

Managing risk and uncertainty has become a major challenge for modern business leaders,
exacerbated by factors such as geopolitical fluctuation, shifts in consumer preferences, and disruptive
technological advancements [5]. In this context, Al not only represents an additional challenge, but
also a crucial strategic tool for anticipating risks and improving the decision-making process, thanks
to its predictive analytics capabilities [6]. However, its effective implementation in Latin America
requires an ethical approach [7]. That considers regional particularities, in order to maximize the
benefits of Al while minimizing the associated risks [8]. This strategic focus on Al aligns with theories
of uncertainty management and the use of emerging technologies for decision-making [9]. Globally,
Al s presented as a fundamental tool for companies seeking to adapt to a highly volatile environment
[10]. However, the challenge lies in its ethical implementation, especially in emerging markets such
as Latin America, where social, economic, and political contexts play a crucial role in the development
of Al-based business strategies [11].

The application of Al in Latin America faces the "paradox of technological adoption”, where
companies must break with traditional structures to incorporate advanced technologies without
losing their ability to adapt [10]. Structural constraints, such as poor technological infrastructure and
a lack of specialized training, create resistance to change, which could cause Latin American
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companies to miss key opportunities to improve their business resilience and regional
competitiveness [12].

In this context, the study proposes a strategic uncertainty management approach, focused on how
Latin American companies use Al to manage specific risks and improve decision-making [13]. This
framework includes not only technological adoption, but also the evaluation of ethical considerations, and
the analysis of the impact of Al on business competitiveness and resilience in the region [14].

This study is based on a systematic review on the use of Al in companies in Latin America[15].
Emerging opportunities, barriers to implementation, and best practices are explored, with a
particular focus on ethical considerations related to their adoption [11]. In addition, it assesses how
Al can affect business resilience and competitiveness in the Latin American context [16].

2. Materials and Methods

Latin America is implementing artificial intelligence (AI) to manage uncertainty and optimize its
value chains. The PRISMA protocol is followed [17], to ensure the quality and reproducibility of the
findings. The search was carried out in the SCOPUS database, focusing on peer-reviewed articles and
empirical studies dealing with the accounting treatment of biological assets and their effect on financial
reporting. Subsequently, a two-stage selection procedure was applied: first, a reading of titles and
abstracts was carried out, followed by an examination of the full text. The selected studies were evaluated
according to their thematic relevance, methodological design and significance of the results; In addition,
the systematic extraction of data in comparative analysis matrices was organized, which made it possible
to identify common patterns, significant findings, and neglected areas in the research that guarantees the
quality and reproducibility of the results. The methodological process followed is described below.

Research Questions, with their keywords

Q1: How are companies in Latin America using artificial intelligence (AI) to manage uncertainty in
their value chains and strategic processes?

("artificial intelligence" OR "ai" OR "machine learning” OR "deep learning") AND ("Latin America"
OR "South America" OR "Central America" OR "Latin American") AND ("applications" OR "impact"
OR "development" OR "adoption") AND ("technology” OR "innovation" OR "research" OR
"industry”) AND ("challenges" OR "opportunities” OR "trends" OR "growth")

Q2: What are the main structural and organizational barriers that limit the adoption of artificial
intelligence in small and medium-sized enterprises (SMEs) in Latin America?

("barrier" OR "obstacle” OR "challenge" OR "hindrance") AND ("AI" OR "artificial intelligence" OR
"machine learning” OR "automation") AND ("adoption” OR "implementation" OR "integration" OR
"utilization") AND ("SME" OR "small business" OR "medium enterprise" OR "entrepreneurship")
AND ("Latin America" OR "LAC" OR "South America" OR "Central America")

Q3: How does the implementation of artificial intelligence influence the competitiveness and
resilience of Latin American organizations in the face of high volatility scenarios?

("artificial intelligence" OR "ai" OR "machine learning” OR "deep learning") AND ("Latin America"
OR "Latin American" OR "South America" OR "Central America") AND ("organization” OR
"company" OR "enterprise” OR "institution") AND ("application" OR "implementation” OR "use" OR
"adoption”) AND ("impact” OR "effect" OR "benefit" OR "challenge")

Table 1. Inclusion and exclusion criteria applied in the selection of studies for the systematic review.

Criteria Inclusion Exclusion

Original research articles, systematic
Non-academic studies, publications without
Type of study reviews, case studies, institutional
peer review, editorials or opinions
reports
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Application of artificial intelligence Studies that do not address Al or that do not

Thematic focus (AI) in uncertainty management and focus on uncertainty management or value
value chain optimization chains
Publication period Publications between 2020 and 2025  Publications prior to 2020

Studies focused on Latin America or
Studies without specific mention of the Latin
Geographical focus analysis of the impact of Al in this
American context
region

Studies with an exclusive focus on other areas
Research in business or industrial
Scope of application such as health, education or the environment
contexts
(if not linked to business management)

Winemaking: Own.

3. Results

The findings derived from the studies chosen and evaluated in this systematic review offer
fundamental information about the incorporation of artificial intelligence (AI) in uncertainty
management and the improvement of value chains in Latin America. The results classified into
various relevant categories are presented below.

Academic databases: Scopus

)
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Figure 1. Prisma Process Flowchart [17].
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Table 2. Study Selection.

N° Author Year Article Enterprise Al Relationship

Davila-Zamora et al.,[18] 2024  Artificial Intelligence Adoption in
This study examines how companies in Latin
Emerging Economies: Challenges,
1 America are adopting Al in key sectors and
Opportunities, And Strategies for
the technological barriers they face
Peru’s Business Transformation.

Dittmar & Girdn, 2025 Keys in the adoption of new
The report analyzes how Al is used to
[1] technologies in Latin American
2 optimize logistics operations and improve
SMEs: Challenges for a sustained
resilience in Latin American supply chains.
growth in the Al age.

2021 It explores the impact of Al on strategic
Financial Technology in Latin
Rojas-Torres et al.,[19] decision-making in banking, with an
America.

w

emphasis on predictive analytics.

Pozzo etal., [20] 2024 Managers' attitudes and
behavioral intentions towards It studies the attitudes and behavioral
4 using artificial intelligence for intentions of managers of Colombian SMEs
organizational decision-making: A towards the use of Al in decision-making.

study with Colombian SMEs.

Serna Gomez et al., [21] 2021 Advances, Opportunities, and
Challenges in the Digital It describes advances and challenges in the
5 Transformation of HEIs in Latin digital transformation of higher education

America. institutions in Latin America.

Castillo-Ortiz et al, [16] 2025 Artificial Intelligence in the Latin Through a case study, it examines the use of
6 American Hospitality Industry: A Al by retail platforms to improve customer

Scope Review. experience and operations.

Yangiiez Cervantes & 2021 It analyzes the adoption of Al in Latin
Artificial Intelligence and Industry
Zapata-Jaramillo [14] America's manufacturing industry,
7 4.0 Across the Continent: How Al
highlighting barriers and transformative
and 4.0 are Addressed by Region.
potential.

Gonzalez-Argote et al., 2023 Trends in scientific output on It reviews trends in scientific production on
8 [22] artificial intelligence and health in Al and health in Latin America, identifying

Latin America. sectors with the highest growth.

Chavez &  Vizuete- 2025 Widening the divide, reloading
This study addresses the political and
Sandoval,[23] dependency: the political
9 economic implications of capacity building
economy of data and Al capability
in artificial intelligence (AI) in Latin America.
building in Latin America.
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Villanueva-Eslava et 2023 the application of artificial intelligence (AI) in
al., [24] Artificial intelligence and logistics logistics services. The most relevant trends
10 services: A systematic literature and advances in the implementation of Al in
review. various areas of the logistics sector in
companies are identified.
Tubaro et al.,[25] 2025 It analyzes the role of digital work in the

The digital labour of artificial development of artificial intelligence (Al) in

intelligence in Latin America: a Latin ~ America, comparing working

H comparison of Argentina, Brazil, conditions in companies, the platform
and Venezuela economy, and social impacts in Argentina,

Brazil, and Venezuela.
Soares Seto,[26] 2025 It explores how tech workers in Brazil
Al From the South: artificial conceptualize artificial intelligence, from a
intelligence in Latin America sociotechnical imaginaries perspective,
12 through the sociotechnical revealing tensions between technological
imaginaries of Brazilian tech autonomy, structural dependence, and
workers alternative visions of business development

in Latin America.

13 Albaz & Khalifa, [27] 2024 It examines how artificial intelligence (AI)

The Role of Artificial Intelligence

applications contribute to the achievement of
Applications in Achieving

competitive  advantages in  business
Competitive =~ Advantage  for

organizations,  highlighting the main
Business Organizations -

technical, organizational and ethical
Challenges and Proposed

challenges, as well as strategic solutions for
Solutions

their effective implementation.

Espinoza-Acero et al.,[28] 2024 It investigates the use of chatbots in

recruitment processes in Latin America,
Exploring the role of chatbots in
analyzing their impact on selection
14 the recruitment process in latin
efficiency, candidate experience, and the
america
challenges associated with automation in

human talent management.

Winemaking: Own.

The table defines the criteria and parameters necessary to carry out an analysis of the
implementation of artificial intelligence (AI) in uncertainty management and value chain
optimization in Latin America during the period from 2020 to 2025. It includes relevant publications
that address business and regional aspects, excluding exclusively technological studies or without a
Latin American context. Key sources from the Scopus database are consulted, dimensions such as Al
adoption, barriers, ethics, training and their strategic impact on value chains are addressed. The
analysis will be qualitative and thematic, seeking to identify patterns, challenges, opportunities, and
concrete examples of cases and public policies that influence the adoption of Al in the region.

Barriers and challenges in Al adoption
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Despite the opportunities offered by artificial intelligence, the implementation of Al in Latin
America faces several barriers. Among the most prominent are:

In Latin America, the implementation of artificial intelligence (Al) faces significant structural
barriers. These include a lack of adequate technological infrastructure, a shortage of skilled
professionals, budget constraints — particularly in small and medium-sized enterprises (SMEs)—and
a lack of robust regulatory frameworks that address issues of ethics and algorithmic governance.
These challenges hinder the effective integration of Al into business processes. However, there are
strategic areas where Al is already producing positive effects, such as the optimization of supply
chains, the automation of routine tasks and predictive analytics in industries such as banking,
manufacturing and commerce. These applications are helping to improve operational efficiency,
lower costs, and empower data-driven decision-making.

Faced with these challenges, various initiatives have been launched to promote the development
of Al skills, including educational programs offered by academic institutions and non-profit
organizations, as well as public-private collaborations focused on training human talent, especially
within the SME sector. In addition, the ethical debate has become more relevant, particularly on
issues related to personal data privacy and algorithmic transparency. The lack of a robust regulatory
framework in these areas could erode consumer confidence and call into question the legitimacy of
the use of Al in sensitive sectors. In this context, factors such as training, regulation, and cross-sector
collaboration are essential pillars to achieve responsible and equitable adoption of artificial
intelligence in the region.

Impact on business resilience and regional competitiveness

A recurring theme in the studies reviewed is the positive impact of Al on the adoption of
artificial intelligence has allowed organizations to face the volatility of the markets, optimizing their
operational efficiency and facilitating more informed decision-making. This has been especially
important in vulnerable sectors, such as manufacturing and financial services, which have
experienced disruptions due to external factors, such as the COVID-19 pandemic.

Improved decision-making: Companies have been able to anticipate potential disruptions and
improve their ability to adjust to uncertain circumstances thanks to predictive analytics tools and
artificial intelligence models.

Increased competitiveness: The adoption of Al has allowed many Latin American companies to
compete globally, improving their productivity, reducing operating costs, and creating new products
and services.

Table 3. AI Adoption Latin America.

AI Adoption
Country P Main Barriers
Percentage (%)

The lack of clear policies or tax incentives to encourage

Brazil 69.3 the adoption of advanced technologies can be a major

obstacle.

Consumer concerns about privacy and data misuse could
Chile 73.1

act as a barrier to Al adoption.

Rural areas have less access to technological
Uruguay 65.0 infrastructure and education, making it difficult to

integrate Al into all sectors.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Challenges related to the lack of clear regulations
Mexico 66.2 governing the use of artificial intelligence, which can

discourage investment and project development.

Argentina's high inflation and structural economic
Argentina 55.8 problems make Al adoption costly and risky, hindering

companies' ability to invest in new technologies.

The lack of robust data protection measures and digital
Colombia 52.6 infrastructure creates distrust and resistance to adopting

emerging technologies such as Al

Seasonal power outages and a lack of modern energy
Ecuador 34.60 infrastructure limit the effective use of advanced

technologies, including Al

The education sector and the offering of advanced digital

skills training programs are not constantly updated,
Panama 37.50

making it difficult to prepare the workforce for Al

adoption.

Fountain: (ILIA, 2024) [29].

The findings of this systematic review indicate that, despite facing considerable obstacles, such
as a lack of infrastructure and a lack of trained professionals, the implementation of artificial
intelligence is progressing rapidly in Latin America. Countries such as Brazil and Chile, which are at
the forefront, are leading this transformation; however, major challenges remain that prevent the
region from reaching its full potential. Training, collaboration between the public and private sectors,
as well as improved ethical governance, will be key to ensure that Al not only boosts competitiveness,
but also supports inclusive and sustainable economic development.

4. Discussion

The incorporation of artificial intelligence (AI) in Latin America faces significant obstacles,
which are not limited only to technological aspects, but also include ethical and regulatory
considerations. It is critical to address these challenges promptly to ensure that their adoption is both
responsible and fair. In this context, several key questions emerge that guide the analysis of the
impact of Alin the region.

Q1: How are companies in Latin America using artificial intelligence (AI) to manage uncertainty
in their value chains and strategic processes?

Companies in Latin America are adopting artificial intelligence to improve automation,
predictive analytics, and risk management in strategic areas. However, to ensure ethical
implementation of these technologies, it is crucial to establish precise regulatory frameworks that
safeguard data privacy and promote transparency in algorithm-based decisions.

Q2: What are the main structural and organizational barriers that limit the adoption of artificial
intelligence in small and medium-sized enterprises (SMEs) in Latin America?

The most significant difficulties are found in the lack of adequate technological infrastructure,
the shortage of trained personnel and economic constraints, especially in the context of small and
medium-sized enterprises (SMEs). A representative case is Brazil, where the implementation of laws
such as the LGPD has impacted these SMEs, which highlights the urgent need to establish public
policies that mitigate these obstacles.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Q3: How does the implementation of artificial intelligence influence the competitiveness and
resilience of Latin American organizations in the face of high volatility scenarios?

Al improves competitiveness and resilience by enabling greater operational efficiency and
informed decision-making. These measures help companies better adapt to unstable environments,
although the lack of unified regulations in the region remains a hurdle.

Findings and gaps in research

The structural barriers to Al adoption in Latin America are diverse and complex. The lack of
adequate technological infrastructure is presented as a fundamental obstacle for many companies,
especially in countries with emerging economies, such as Ecuador and Colombia, which face
limitations in accessing advanced technologies, such as cloud computing and high-speed networks
[1]. This deficiency not only hinders the implementation of Al solutions, but also limits the
capabilities of companies to leverage Al holistically and adapt to global market demands.

Another critical barrier identified is the shortage of specialized Al talent. The analysis revealed
that insufficient training in key areas such as data science and algorithm programming prevents Latin
American companies from effectively integrating these technologies into their daily operations [30].
This is aggravated in small and medium-sized enterprises (SMEs), which face greater difficulties in
accessing specialized training and resources that allow them to integrate Al into their processes.

In addition, budget constraints continue to be a key challenge, especially in countries where
SMEs represent a significant portion of the business fabric. The high cost of implementing Al can
discourage many companies from adopting these technologies, creating a vicious cycle of resistance
to change and lack of competitiveness [13].

Despite the challenges, artificial intelligence presents valuable opportunities for companies in
Latin America, especially in aspects such as process automation, optimization of operational
efficiency, and predictive analytics for strategic decision-making [31]. A fundamental finding of this
review is that the implementation of Al in the improvement of value chains has allowed companies
to significantly increase their operational efficiency and reduce costs. This phenomenon is especially
evident in the manufacturing sector, where Al is used to anticipate equipment failures and manage
inventories more effectively, increasing resilience to disruptions, such as those caused by the COVID-
19 pandemic [14].

Likewise, in the financial field, predictive artificial intelligence has revolutionized the ability of
organizations to assess risks and predict market trends. This has facilitated the personalization of
services and the adoption of data-driven decisions [19]. This advance in the adoption of Al has been
fundamental to improve competitiveness and allow Latin American companies to compete globally,
opening new opportunities in international markets.

An essential aspect to consider in the adoption of Al in Latin America is the ethical and
governance implications, which continue to be areas of great concern for companies and governments
in the region [32]. Issues of data privacy and transparency in algorithms emerge as the most
prominent ethical challenges. The lack of clear regulations on data protection and algorithm
governance poses risks to consumer trust and Al adoption, especially in sensitive sectors such as
healthcare, education, and financial services [7].

The lack of clear legislation and regulatory frameworks on the ethical use of Alin Latin America
could compromise transparency in the use of personal data and encourage opaque business practices
[33] . This could lead to a general lack of confidence in Al-powered solutions, restricting their effective
adoption. It is vital that governments in the region establish public policies that ensure transparency,
data privacy protection, and oversight of algorithms used by companies. The data show that the
ability to foresee risks and improve operational processes has allowed these companies to maintain
their competitiveness and resilience in the face of disruptive external factors [12].

5. Conclusions

Artificial intelligence (AI) in Latin America is a fundamental opportunity to catalyze the digital
transformation of companies, especially in an environment characterized by considerable
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uncertainty. Despite the progress made, organizations in the region face significant obstacles that
prevent the optimal use of this technology. Among these challenges are the lack of adequate
technological infrastructure, the shortage of specialized talent and budget constraints, particularly in
the case of small and medium-sized enterprises (SMEs). This study, through a systematic review of
the existing literature, has identified the main challenges and opportunities linked to the adoption of
Al in the region, underlining the importance of automating processes, improving risk management
and optimizing strategic decision-making in essential sectors such as banking, manufacturing and
public services.

However, the analysis has also highlighted a crucial aspect: although the progress towards the
adoption of Al is evident in the region, its effective execution has not yet reached its full potential. In
order for Latin American companies to overcome both structural and technological barriers, it is vital
to implement innovative solutions that adjust to the particularities of the regional context. This study
not only reviews previous work on the subject, but also offers a critical reflection on the prevailing
need to adopt a comprehensive approach that encourages investments in technological
infrastructure, specialized training and the development of robust regulatory frameworks. It is also
highlighted that collaboration between the public and private sectors, together with inter-
institutional alliances, are key strategies to close the talent gap in artificial intelligence and ensure
that all actors involved obtain equitable benefits derived from this emerging technology.

The results of the research highlight the relevance of specialized education and training in
artificial intelligence, as well as the need to boost collaboration between the public and private sectors.
Initiatives in this area can be instrumental in reducing skills disparities and preparing the workforce
for the challenges of digital transformation. Cooperation between various sectors is vital to establish
an ecosystem that supports the development of Al skills, which will facilitate a more effective
adoption of these technologies.

Finally, for artificial intelligence to have a significant impact on the sustainable and competitive
development of small and medium-sized enterprises (SMEs) in Latin America, it is imperative to
implement public policies that promote inclusive technological advancement. These policies should
address not only aspects related to infrastructure and training, but also ethical issues linked to data
privacy and algorithmic transparency. In this way, the potential of Al can be maximized, ensuring
that its use not only improves business performance, but also contributes to equitable and sustainable
economic growth in the region.
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The following abbreviations are used in this manuscript:

Al Artificial intelligence
SME Small and Medium Enterprises
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