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Abstract

This study examines how businesses manage uncertainty through a combination of emerging
technologies, organizational agility, and sustainability practices. Using an integrative literature
review and case studies across global regions, the research identifies strategies that enhance
decision-making and resilience in volatile environments. The study draws on Dynamic
Capabilities Theory and Organisational Information Processing Theory to analyze how
companies leverage Big Data, Artificial Intelligence (Al), and Blockchain to navigate
uncertainty while ensuring ethical standards. Key findings suggest that firms that adopt flexible
organizational structures and sustainable technologies are better positioned to mitigate risks and
maintain a competitive edge. Ethical considerations, such as managing algorithmic biases and
data privacy, are highlighted as essential for the responsible adoption of these technologies. The
study concludes that integrating agility, advanced data analytics, and sustainability not only
enhances organizational resilience but also offers long-term strategic advantages. The research
provides practical recommendations for business leaders and proposes future research
directions focused on SMEs and the ethical implications of digital transformation.

Keywords: uncertainty management, decision-making, organizational agility, emerging technologies,
Big Data, Al, blockchain, emerging markets.

1. Introduction

Business uncertainty has increased significantly in recent years due to a number of global factors,
including the COVID-19 pandemic, accelerating technological advances and economic
instability. These factors have challenged the ability of organisations to adapt and make effective
decisions in volatile and changing contexts. Sharma et al. (2020) highlight that the pandemic
exposed the limitations of traditional risk management approaches, while Skyrius et al. (2021)
assert that organisations that adopt agile and dynamic approaches to their decision-making
processes are more likely to thrive in uncertain environments. Given the changing nature of the
business environment, it becomes imperative to analyse how organisations can effectively

respond to uncertainty.
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Recent literature has begun to explore how firms can manage uncertainty by adopting emerging
technologies and promoting organisational agility. However, there remains a significant gap in
understanding how these strategies vary by regional context and organisational size.
Furthermore, while progress has been made in the study of emerging technologies, such as
artificial intelligence and Big Data, and their impact on business decision-making, there is still a
lack of comprehensive research on how organisations can integrate these technologies ethically
into their decision-making processes, especially in emerging markets where regulations are often
more lax (Yousuf, 2020; Tsesmelis et al., 2022). These gaps in the literature highlight the need
for a more detailed analysis of how companies in different regions and sectors are responding to
these challenges, to develop strategies that promote both organisational agility and ethical
adoption of emerging technologies.

The main objective of this study is to explore how companies in North America, Europe, Asia
and emerging markets manage uncertainty in their decision-making processes. To this end, three
key research questions are posed: (1) How does uncertainty affect business decision-making
processes, (2) How can companies foster an organisational culture that promotes agility under
conditions of uncertainty, (3) How can organisations integrate emerging technologies and
sustainable practices into their decision-making processes, and (4) How can organisations
effectively and ethically integrate these technologies into all levels of decision-making? This
study seeks to identify regional and sectoral patterns that can guide the creation of adaptive and
resilient strategies, exploring differences across regions and firm sizes.

This study is based on two complementary theories: Dynamic Capabilities Theory and
Organisational Information Processing Theory (OIPT). The Dynamic Capabilities Theory,
proposed by Teece et al. (1997), suggests that firms that can reconfigure their resources and
competencies to adapt to changing environments have a sustained competitive advantage. This
theory is essential for understanding how firms develop organisational agility and adapt quickly
to uncertainty. On the other hand, OIPT, developed by Galbraith (1974), argues that
organisations face uncertainty due to the complexity of the information they must process. As
uncertainty increases, organisations must improve their information processing capability
through the adoption of new technologies and the optimisation of their organisational processes.
Together, these theories provide the conceptual framework for analysing how firms can manage
uncertainty through the adoption of emerging technologies and the development of dynamic
capabilities.

As organisations face increasing levels of uncertainty, it is crucial to understand how they can
balance organisational agility and the adoption of emerging technologies to improve their
decision-making processes. Although Dynamic Capabilities Theory and OIPT have been
extensively studied in business contexts, there remains a significant gap in the literature on how
these theories can be applied to the ethical integration of emerging and sustainable technologies
in different regions and sectors (Floridi & Cowls, 2019; Stahl & Wright, 2018). Furthermore, the
lack of empirical studies analysing how companies in emerging markets are managing
uncertainty through the adoption of sustainable technologies and practices, justifies the need for
this research. This study offers a significant contribution by providing a deeper understanding of
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how global companies can apply these theories to manage uncertainty, balancing technological
demands with ethical and sustainable considerations.

This study adopts an integrative literature review with a qualitative approach, following the
approach described by Sajjad et al. (2023). The review focuses on previous studies examining
organisational agility, adoption of emerging technologies and uncertainty management in global
business contexts. The review covers empirical and theoretical articles published between 2019
and 2024, selected from databases such as Web of Science and Scopus. The qualitative approach
allows us to identify patterns and variations in the uncertainty management strategies adopted
by companies in different regions and sectors. In addition, it analyses how these organisations
have applied the principles of Dynamic Capabilities Theory and OIPT to improve their
information processing capacity and resilience in volatile environments.

The article is structured in six sections. The first section presents the introduction and the
theoretical framework guiding the research. The second section describes the methodology used,
focusing on an integrative literature review. The results are then presented, organised around
business cases from North America, Europe, Asia and emerging markets. The discussion of the
results highlights regional differences, and the strategies adopted by firms to manage uncertainty.
Finally, the article concludes with a synthesis of implications for business practice and
recommendations for future research.

This study offers an original contribution by integrating Dynamic Capabilities Theory and
Organisational Information Processing Theory (OIPT) in the analysis of how firms manage
uncertainty in a global environment. By exploring how organisations in North America, Europe,
Asia and emerging markets adopt emerging technologies and promote organisational agility, the
study provides a deeper understanding of how firms can balance information processing
capability with the reconfiguration of their resources to meet the ethical and operational
challenges associated with uncertainty (Teece et al., 1997; Galbraith, 1974). In addition, the
study offers practical recommendations for the ethical adoption of emerging and sustainable
technologies in different regions and sectors, thus contributing to the literature on business
management in times of uncertainty.

2. Literature Review

Decision-making in today's business environment faces increasing uncertainty, driven
by disruptive events such as the COVID-19 pandemic, technological advances, and geopolitical
tensions. This section provides a comprehensive and critical analysis of the strategies used by
organisations to navigate this uncertain environment, focusing on agility, sustainability, and the
use of emerging technologies such as Big Data, Al and Blockchain (Jafar et al., 2022; Rahman
et al., 2022; Zhang and Li, 2022).

2.1. Uncertainty and Business Decision Making: A Multifaceted Challenge

The distinction between risk and ambiguity is fundamental to understanding the challenges of
decision-making under uncertainty. Risk can be managed through probabilistic calculations,
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while uncertainty arises from unquantifiable variables, which complicates the decision-making
process (Brillinger et al., 2020). This challenge has been exacerbated by events such as the
COVID-19 pandemic, which forced companies to reconsider their traditional approaches to risk
management (Bhardwaj & Tanwar, 2022; Skyrius et al., 2021).

Research has shown that organisations that adopt a more agile and flexible approach are more
successful in managing uncertainty. Skyrius et al. (2021) highlight the importance of agility
during the pandemic, while Bhardwaj & Tanwar (2022) examine how firms adjusted their
strategies to deal with unforeseen changes. This research suggests that organisations that
integrate agile frameworks into their operations are better prepared to mitigate the negative
impacts of uncertainty.

Shmueli et al. (2023), in their study on Machine Learning and Business Analytics, stress that
differentiating between risk and ambiguity is key to developing predictive tools that enable
organisations to cope with uncertainty. The use of machine learning algorithms and predictive
analytics can provide companies with a competitive advantage by enabling them to identify
patterns and make more informed decisions even under conditions of ambiguity (Aljohani,
2023). However, these approaches also present ethical challenges, such as managing algorithmic
biases and data privacy (Tsesmelis et al., 2022; Chen & Biswas, 2021).

Although previous studies have highlighted the importance of differentiating between risk and
ambiguity in decision-making (Brillinger et al., 2020), there remains a significant gap in the
literature on how uncertainty affects business decision-making processes. Recent research has
suggested that the use of data analytics and Al algorithms can mitigate the effects of uncertainty
by providing more accurate, data-driven predictions (Shmueli et al., 2023). However, they have
also pointed to ethical challenges associated with these technologies, such as algorithmic biases
and data privacy, which require further attention (Tsesmelis et al., 2022).

2.2. Agility: A Critical Response to Uncertainty in Decision Making

Agility has emerged as a critical response to uncertainty. It is defined as the ability of an
organisation to adapt quickly and effectively to changing circumstances (Skyrius et al., 2021;
Bhardwaj & Tanwar, 2022). During the pandemic, the most agile organisations were able to
adjust their operations quickly, minimising negative effects and taking advantage of new
opportunities (Skyrius et al., 2021).

Studies suggest that the adoption of agile frameworks is key to responding to unforeseen
changes. Brillinger et al. (2020) present a comprehensive approach to fostering organisational
agility, highlighting the importance of flexibility, stakeholder engagement and technology
integration. However, research also identifies significant barriers to the adoption of these
practices, including rigid hierarchical structures and resistance to change (Sarfraz & Ivascu,
2023). These challenges require further exploration to identify strategies that enable
organisations to implement agility effectively.

Shmueli et al. (2023) also highlight the role of technology in facilitating organisational agility.
Real-time data analytics tools and digital collaboration platforms have enabled companies to
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make more informed decisions and speed up response processes to unforeseen situations.
However, the current literature lacks concrete examples of how companies can foster an
organisational culture that promotes agility under conditions of uncertainty (Kudyba & Cruz,
2023).

2.3. Sustainable Decision Making: A Long-Term Imperative in Times of Uncertainty

Sustainability has acquired a central role in business decision-making, especially in an
environment characterised by increasing environmental and social risks (Ziolo et al., 2023).
Organisations that integrate sustainability principles into their decisions not only improve their
resilience, but also secure a long-term competitive advantage (Sarfraz & Ivascu, 2023).

However, the current literature presents a gap in terms of how organisations can integrate
emerging technologies and sustainable practices into their decision-making processes (Zheng &
Wen, 2023). During the COVID-19 pandemic, many organisations were forced to prioritise
short-term survival, thus compromising their sustainability initiatives (Mol et al., 2023). This
study suggests that companies should develop strategies to integrate sustainability without
sacrificing competitiveness in times of crisis.

Angelelli & Gervasi (2021) and Cui et al., (2023) point out that sustainability is also intrinsically
linked to the adoption of emerging technologies, such as Blockchain, which enable greater
transparency in supply chain management. These technologies not only improve operational
efficiency, but also ensure that companies comply with social and environmental standards,
which is critical in times of uncertainty (Jan et al., 2023).

The theory of dynamic capabilities suggests that organisations need to develop specific skills to
adjust and succeed in rapidly changing and uncertain environments. In the context of this work,
organisational agility, sustainability and emerging technologies such as Big Data and artificial
intelligence enable companies to react efficiently to market variations and anticipate potential
risks. This theory links directly to the main objective of this study, which examines strategies
that combine technological and organisational capabilities to optimise decision-making in
uncertain global contexts (Teece et al., 2016).

2.4, Big Data and Artificial Intelligence: Tools for Decision Making Under Uncertainty

The use of Big Data and Artificial Intelligence (Al) has enabled companies to process large
volumes of data in real time, which facilitates decision-making in uncertain environments (Chen
& Biswas, 2021; Shmueli et al., 2023). These emerging technologies provide organisations with
tools to identify patterns and predict possible future scenarios, enhancing their ability to prepare
for unforeseen changes (Floridi & Cowls, 2019; Mittelstadt, 2019).

However, the use of Machine Learning and Big Data poses significant ethical challenges.
Shmueli et al. (2023) highlight that inherent biases in algorithms can compromise the quality of
decisions, while data privacy issues remain a critical concern (Tsesmelis et al., 2022). For these
technologies to be effective, companies must implement adequate controls to ensure ethical use
of data and fairness in the results generated by the algorithms (Ryan et al., 2023).
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The current literature does not yet sufficiently explore how organisations can effectively and
ethically integrate these technologies into all levels of decision-making. This gap represents a
critical gap that needs to be addressed in future research, given the growing role of Big Data and
Al in managing business uncertainty (Birkstedt et al., 2023).

Organisational information processing theory (OIPT) asserts that decision-making effectiveness
depends on a firm's ability to manage and process information appropriately in uncertain
environments. In this study, the integration of technologies such as Big Data and artificial
intelligence is aligned with this theory, as these tools allow companies to collect, analyse and
process large amounts of data, which significantly improves the ability to make fast and accurate
decisions. This approach is especially relevant in emerging markets, where institutional
uncertainty and market fluctuations are common (Moser et al., 2017).

By other side, the Blockchain has emerged as a transformative technology that offers
transparency, security and decentralisation in data management (Sousa, 2023). In the context of
uncertainty, Blockchain enables businesses to conduct secure transactions and verify data in real
time, reducing reliance on intermediaries and minimising the risk of fraud (Charles et al., 2023;
Lee & Kim, 2024).

According to the ANOR-BlockChain-Review (2024), the use of smart contracts in Blockchain
has allowed automating deals and reducing the risk of human error, improving efficiency and
reducing operational costs. However, one of the main challenges associated with this technology
is its high energy consumption, which raises questions about its long-term viability from a
sustainability perspective (Fang et al., 2024).

3. Methodology
3.1 Integrative literature review

The main methodological approach of this study is the integrative literature review, a qualitative
method that allows analysing how firms manage uncertainty in different regions by integrating
different literature sources to synthesise new perspectives (Sajjad et al., 2023). According to
Saunders et al. (2023), this approach is particularly suitable for research where the aim is to
combine previous studies and generate new interpretations from them.

The systematic review was conducted using the Consensus artificial intelligence tool, which
facilitates the search and classification of articles and books based on specific keywords (Dijk et
al.,, 2023; Houdou et al., 2024). These keywords included terms such as ‘uncertainty
management’, ‘decision-making’, ‘organisational agility’, ‘emerging technologies’, ‘Big Data’,
‘ATl’, and ‘blockchain’, and were applied to reliable databases such as Web of Science and
Scopus, ensuring the quality of the selected sources.

3.2 Inclusion and exclusion criteria

The study selection process for this review was based on a well-defined set of inclusion and
exclusion criteria to ensure that only relevant and methodologically rigorous research was
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considered. The initial result was 3,931 potential articles addressing either of these concepts in
a business context.

Inclusion criteria: Only studies published between 2019 and 2024 were included to ensure
relevance and up-to-dateness of the data. Studies were selected that provided empirical data or
case analyses in key industries in North America, Europe, Asia and emerging markets. This
allowed for a comparative and comprehensive understanding of regional strategies under
conditions of uncertainty. Studies were included that explicitly addressed decision-making under
uncertainty, organisational agility, and the adoption of emerging technologies in the business
context. Studies were selected with robust methodological frameworks, employing quantitative,
qualitative or mixed methods, ensuring that the findings were substantiated and applicable to the
business environment. After applying these inclusion criteria, the number of articles was reduced
from 3,931 to 477 studies, which met the above conditions.

Exclusion criteria: Studies that did not explicitly address uncertainty in business decision-
making were excluded as they could lead to biased interpretations (Stefan et al., 2022). Studies
that did not use a robust methodological framework or did not provide a detailed analysis of
business strategies under uncertainty were discarded to avoid introducing interpretative biases
(Kulkov et al., 2023). Articles that had not been peer-reviewed were also excluded as they did
not meet the academic quality standards required for this comparative analysis.

By applying these exclusion criteria, the number of selected studies was finally reduced to 76
articles, which met all the requirements of thematic relevance, geographical coverage and
methodological rigour. This approach ensures that only the most relevant and methodologically
sound studies are part of the review, which enhances the validity and applicability of the findings
obtained.

3.3 Justification of the qualitative approach

The choice of a qualitative approach is justified because of the inherent complexity of the
research topic: the management of uncertainty. This approach is best suited to explore
phenomena that require a deep understanding of the context and the particular experiences of
companies in different regions of the world (Cuoco et al., 2022). Unlike a quantitative approach,
which would seek to generalise findings, qualitative methodology allows for a detailed and
contextualised analysis that is key to this study.

According to Saunders et al. (2023), qualitative approaches are preferable when seeking to
interpret complex phenomena rather than measure them quantitatively. The integrative literature
review allows different perspectives to be combined to develop a more comprehensive
conceptual framework, which is fundamental in the exploration of business uncertainty.

3.4 Application of thematic analysis

Thematic analysis was the technique used for data synthesis. The steps described by Braun &
Clarke (2006) were followed, including the identification, coding and categorisation of relevant
themes. The sources were analysed to identify common patterns in business strategies under
uncertainty. The key themes identified were: Organisational agility, sustainability, use of Big
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Data and Al, emerging market strategies. Each theme was coded according to its relevance to
the studies analysed, and comparison techniques were used to identify similarities and
differences between regions.

3.5 Sampling strategy

The selection of sources followed a theoretical sampling, guided by the objective of representing
various strategies for managing uncertainty in a global context. This sampling was justified by
the need to include studies that offered insights on adaptability and agility in decision-making in
uncertain environments (Ajmal et al., 2023).

Fifty-six references that met the established quality criteria were included. The sources were
evaluated using a two-stage approach: a preliminary review to assess thematic relevance,
followed by an in-depth critical evaluation that determined the specific value of each source to
the research (Riley et al., 2023; Stefan et al., 2022).

3.6 Reproducibility and transparency

To ensure the reproducibility of the study, all phases of the review process, from the keyword
search to the evaluation of the sources, were documented. This documentation ensures that the
process can be replicated by future researchers, which reinforces the transparency and rigour of
the research (Lin et al., 2024).

4 Results and Discussion

This study explores how companies in North America, Europe, Asia and emerging markets
manage uncertainty, with a focus on three key questions: the impact of uncertainty on decision-
making processes, the promotion of organisational agility, and the integration of sustainability
and emerging technologies. The strategies adopted vary according to regional context and
company size, suggesting that approaches need to be adaptive and sensitive to the specific
environment in which they operate. Across all regions, patterns of resilience are observed that
respond to economic fluctuations and changes in the regulatory environment.

4.1 Impact of Uncertainty on Business Decision-Making Processes

The management of uncertainty in decision-making processes varies considerably depending on
the regional and sectoral context. Companies face specific challenges related to economic
instability, regulatory changes and rapid technological evolution. This study focused on
analysing how companies in North America, Europe, Asia and Emerging Markets have
developed strategies to cope with these uncertainties, providing new insights to contrast the
findings with existing literature and to provide additional perspectives. The ability of
organisations to cope with uncertainty depends to a large extent on their ability to develop
dynamic capabilities and process information efficiently. According to the Dynamic Capabilities
Theory, firms that can reconfigure their resources and competencies have a sustained competitive
advantage in uncertain environments. In turn, the Organisational Information Processing Theory
(OIPT) suggests that decision-making effectiveness is related to the ability of firms to process
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large volumes of information in complex and changing environments. The results of this study
are discussed below in relation to both theories, as well as the approaches adopted in North
America, Europe, Asia and Emerging Markets.

4.1.1  The effect of uncertainty on business decision-making processes

The results of this study indicate that companies in North America have made extensive use of
emerging technologies such as Big Data and Al to manage uncertainty, especially in the supply
chain. IBM and Walmart have implemented predictive analytics tools that allow them to
anticipate potential disruptions and proactively adjust their operations. These findings confirm
Shmueli et al. (2023), which highlights how predictive analytics contributes to organisational
resilience. However, our results reveal that these technologies not only enhance resilience, but
also increase operational flexibility in the face of sudden variations in demand, an aspect that
offers a more dynamic view of risk management not as comprehensively addressed in previous
studies.

In Europe, companies face a different uncertainty, mainly linked to environmental and
sustainability regulations. Danone has implemented advanced carbon footprint monitoring
systems to comply with increasingly stringent regulations without sacrificing its
competitiveness. The findings are in line with those of Mol et al. (2023), who highlight the
importance of sustainability as a tool to mitigate regulatory uncertainty. However, our results
suggest that this integration of sustainability also becomes a long-term competitive advantage, a
nuance that broadens the perspective on the benefits of these practices in the European context.

In Asia, the study found that economic and political uncertainty has driven the adoption of lean
production systems. Companies such as those in the textile sector in China use these approaches
to respond nimbly to fluctuations in material costs and demand. While this finding is consistent
with that proposed by Kovacs (2020), our results highlight that the adoption of technologies such
as Al has also enabled firms such as Huawei to optimise their supply chains, increasing not only
operational efficiency but also their ability to adapt to regulatory changes. This result presents
an evolution in the approach to operational flexibility by integrating technological advances that
have not been sufficiently addressed in previous research on the region.

In Emerging Markets, such as Latin America, companies have opted for diversification strategies
to mitigate economic uncertainty. Grupo Bimbo has expanded its operations geographically to
reduce exposure to localised economic shocks. This finding reinforces the results of Oxford
Economics (2022), which underlines the importance of diversification in volatile environments.
However, our study also reveals that diversification not only protects against economic risks, but
also improves companies' ability to adapt to political and social changes, which enriches the
understanding of the effectiveness of this strategy in emerging markets.

4.1.2  Fostering an agile organisational culture under conditions of uncertainty

The development of an agile organisational culture has proven to be an effective response to
uncertainty, and approaches vary considerably across regions. In North America, companies
such as Starbucks have implemented decentralised decision-making models, which allowed
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them to adjust quickly to regulatory and demand changes during the COVID-19 pandemic. These
results corroborate Ling & Tam (2022), who argue that decentralisation promotes adaptive
capacity. However, our findings go further by indicating that decentralisation also strengthens
the trust and autonomy of local teams, an element that has been less developed in the literature.

In Europe, companies have adopted digital agility strategies to manage uncertainty. Zalando, for
example, has used real-time analytics to adjust its inventories to meet demand in a volatile
market. These results align with Salmela et al. (2022), but our research highlights how integrating
agility with sustainability not only improves responsiveness, but also strengthens firms'
competitive position, an aspect that needs more attention in the current literature.

In Asia, the adoption of emerging technologies, such as Al and Big Data, has enabled companies
such as Huawei to not only optimise their operations, but also adapt quickly to regulatory and
policy changes. These findings extend Zhang et al. (2022) by demonstrating that technology
integration not only improves operational efficiency, but also enhances the ability to adapt to
multiple forms of uncertainty.

In Emerging Markets, firms have embraced agility by decentralising decision-making. This has
allowed them to adjust to regulatory and economic uncertainty, a strategy that, as Suarez &
Hoyos (2023) point out, has been key to improving organisational performance in highly volatile
markets. However, our findings suggest that this agility depends not only on organisational
structure, but also on a corporate culture that fosters adaptability and innovation, an approach
less explored in previous studies.

4.1.3. Integration of emerging technologies and sustainable practices

The integration of emerging technologies and sustainable practices has proven to be critical to
managing uncertainty. In North America, Google has led the way by combining the use of Big
Data with a commitment to sustainability, achieving energy efficiency improvements in its data
centres. These results confirm Aljohani (2023), but our findings point out that this combination
not only improves sustainability, but also offers sustainable competitive advantages, an approach
that enriches the current discussion on the impact of emerging technologies.

In Europe, companies such as Siemens have combined Internet of Things (1oT) technologies
with sustainability strategies to optimise their industrial processes and manage economic
uncertainty. This is in line with ITonascu et al. (2022), although our findings suggest that the
combination of technology and sustainability also provides a framework for meeting regulatory
requirements more efficiently and proactively, something that has not been sufficiently discussed
in the current literature.

In Asia, companies such as Samsung have used Big Data to optimise their production processes
and reduce their carbon footprint. These results are in line with Chen & Biswas (2021), but this
study adds that the integration of emerging technologies also allows Asian companies to lead in
sustainability, which reinforces their competitiveness in a global market increasingly oriented
towards responsible practices.
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In Emerging Markets, companies like Embraer have adopted both emerging technologies and
sustainable practices, reducing their environmental impact while navigating economic and
regulatory uncertainty. This confirms Embraer's (2021) proposition, although our results
highlight that the combination of technology and sustainability not only mitigates risks, but also
enhances the reputation and positioning of companies in more regulated international markets.

4.1.4. Ethical integration of technologies in decision making

The ethical use of emerging technologies remains a significant challenge, but one that is
necessary to maintain trust and transparency in decision-making processes. In North America,
companies such as IBM have implemented controls to mitigate the risks associated with
algorithmic biases and data privacy. This confirms Ryan et al. (2023), but our findings add an
additional dimension by noting that these controls also strengthen consumer trust and
transparency in decision-making, which has been less explored in previous studies.

In Europe, the adoption of Blockchain has been a key strategy to improve transparency in supply
chain management, ensuring compliance with environmental regulations. This is in line with Jan
et al. (2023), but our research highlights that the use of Blockchain also reduces the risk of fraud
and increases operational efficiency in highly regulated environments.

In Asia, companies such as Huawei have faced ethical challenges in implementing Al,
particularly in mitigating bias in algorithms. These findings expand on Zhang & Li (2022),
highlighting how internal audits of algorithms are critical to ensure fairness in automated
decision-making.

In Emerging Markets, the main ethical challenge relates to the protection of consumer data in a
less stringent regulatory environment. This is in line with Sousa (2023), but our findings
highlight the need to balance the adoption of emerging technologies with the implementation of
adequate controls to comply with international regulations, which adds a layer of complexity that
has not been sufficiently discussed in the literature.

The results of this study confirm different findings from previous studies. Firstly, it confirms the
findings of Bigliardi & Filipelli (2022), who showed that integrating of sustainability into
innovation strategies drives business success by enhancing competitive advantage. Secondly, it
confirms the findings of Han & Zhang (2022), as companies that adopt sustainable technological
innovations, such as green development and circular economy, are better positioned to succeed,
because sustainability-driven innovation reduces operating costs and improves long-term
profitability. Also, it confirms the findings of Nenni et al., (2024), who found that when
innovation is aligned with sustainability objectives, it results in enhanced competitiveness and
economic success across different regions and industries.

In all regions analysed, uncertainty management has been addressed through a combination of
organisational agility, sustainability and emerging technologies. While these strategies are
common across geographies, their implementation varies significantly according to local
conditions and company size. Large corporations in North America and Asia have leveraged
digital transformation and emerging technologies to mitigate uncertainty, while in Europe and
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emerging markets, the emphasis is on sustainability and organisational resilience. Sousa (2023)
explains that technologies such as blockchain allow companies not only to improve operational
efficiency, but also to ensure compliance with sustainability standards, which is especially
relevant for those operating in markets with high volatility.

Moreover, the results of this research align with the key tenets of Dynamic Capabilities Theory,
which argues that organisations that are able to reconfigure their resources in an agile and
efficient manner are better able to adapt to uncertainty (Teece et al., 2016). In both North
America and Asia, firms have demonstrated that the flexibility to adjust their processes through
the adoption of emerging technologies has been critical to mitigating the effects of uncertainty,
confirming the importance of dynamic capabilities to sustain competitive advantage in uncertain
markets.

On the other hand, the Organisational Information Processing Theory (OIPT) is also confirmed
in the results, as companies that have implemented advanced systems to manage large volumes
of information have demonstrated a greater ability to make accurate decisions in highly volatile
environments (Galbraith, 1973). The use of Big Data and Al in North America, as well as the
integration of sustainability technologies in Europe, exemplify how a robust ability to process
information improves organisational responsiveness to rapid and complex change.

4.2 Practical Implications
4.2.1  Implications for Entrepreneurs in High Uncertainty Environments

Entrepreneurs operating in highly uncertain environments must adopt strategies that balance
organisational agility with the ethical and efficient use of emerging technologies. Companies in
North America, such as IBM and Walmart, have demonstrated that the implementation of Big
Data and Al enables improved risk forecasting and supply chain optimisation. However, a key
issue for entrepreneurs is to develop not only predictive capabilities, but also flexible adaptive
capabilities. This suggests that companies should empower their teams to respond quickly to
market fluctuations by implementing decentralised decision-making models that promote agility
at the local level, as Starbucks did.

Moreover, in Europe, the combination of sustainability and technology has proven to be a
strategic pillar. Companies such as Danone have implemented advanced carbon footprint
monitoring systems that comply with environmental regulations, without sacrificing
competitiveness. For entrepreneurs, this means that sustainability should not be seen as an
additional cost, but as a strategic investment that builds long-term resilience while responding to
consumer expectations. Integrating sustainability with technology not only ensures regulatory
compliance, but also strengthens the competitive position in increasingly regulated markets.

In Asia, on the other hand, the adoption of technologies such as Al has enabled companies such
as Huawei to streamline their processes and adapt quickly to regulatory and policy changes.
Entrepreneurs in this region can learn from these examples and invest in technologies that enable
operational flexibility beyond simple cost optimisation. The key is to develop agile systems that
can reconfigure quickly in the face of regulatory uncertainty.
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Finally, in Emerging Markets, such as Latin America, geographic diversification has proven to
be an effective strategy to mitigate economic uncertainty. Companies such as Grupo Bimbo have
expanded their operations to reduce exposure to localised risks. Entrepreneurs in these markets
should consider not only geographic diversification, but also operational diversification,
developing multiple lines of business that allow them to cushion the effects of economic and
political instability.

4.2.2  Implications for researchers

For researchers, this study presents a number of opportunities to further explore the intersection
between organisational agility, sustainability and emerging technologies in contexts of high
uncertainty. The literature has begun to address these issues independently, but there is a
significant gap in research exploring how these factors interact with each other in different
regions.

In North America, future research could focus on the long-term impact of decentralisation on
decision-making and how this practice affects organisational resilience. The case of Starbucks
provides a basis for exploring how local autonomy can increase resilience in the face of sudden
shocks.

In Europe, studies on the integration of sustainability with technology require further
exploration. Researchers can take a closer look at how companies manage to balance regulatory
compliance with technological innovation, and how these strategies can be replicated in other
sectors. In addition, the role of the Internet of Things (loT) in compliance is an emerging area
that deserves additional attention.

In Asia, the rapid adoption of advanced technologies raises questions about the sustainability of
these practices. Future research could examine how companies balance technological growth
with increasing demands for social and environmental responsibility. There is also a need to
investigate how changing regulations affect the ability of firms to continuously innovate in
uncertain environments.

Finally, in Emerging Markets, researchers can focus on how small and medium-sized firms can
adopt strategies similar to those of large corporations, such as Grupo Bimbo, to mitigate
economic and political uncertainty. In addition, it is crucial to study the factors that facilitate or
inhibit the adoption of emerging technologies in these markets, considering infrastructure and
capital constraints.

4.3 Future Research Directions

This study has identified several areas that require further research attention. First, there is a need
to explore how small and medium-sized enterprises (SMEs) can apply the same agility and
sustainability strategies that have proven effective in large corporations, especially in contexts
where access to advanced technologies is limited. Given that many SMEs lack the resources to
adopt technologies such as Big Data or Blockchain, research should focus on developing
accessible and scalable frameworks that allow them to implement these practices without
compromising their financial stability.
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Secondly, the barriers and enablers to the adoption of emerging technologies in Emerging
Markets should be investigated. While large corporations in these regions, such as Grupo Bimho,
have managed to mitigate uncertainty through diversification, SMEs face significant obstacles.
Research should analyse what economic, regulatory and technological conditions enable smaller
companies to successfully adopt emerging technologies and sustainable practices.

In addition, it is critical to explore the long-term impact of digital transformation on business
resilience. Future research can focus on how the integration of Big Data and Al affects not only
short-term operations, but also the ability of companies to cope with global crises such as the
COVID-19 pandemic. A key area of research is how companies can balance automation with
ethical decision-making, ensuring that technologies do not exacerbate issues of inequality or
algorithmic bias.

Finally, research should continue to explore the ethical implications of adopting emerging
technologies in decision-making processes, especially with regard to data privacy and biases in
Al algorithms. This is a topic that has not yet been sufficiently researched, despite its growing
importance in a data-driven world. Developing regulatory frameworks to guide the ethical
adoption of these technologies is an urgent priority for researchers and policymakers.

5 Conclusions

This study has provided a comprehensive analysis of how companies deal with uncertainty in
their decision-making processes, highlighting the importance of integrating emerging
technologies, organisational agility and sustainability as key pillars to ensure resilience in
volatile environments. It confirms that the use of Big Data and Artificial Intelligence (Al) has
been key to improving predictability and mitigating risks, as argued by Shmueli et al. (2023),
who underline that these technologies offer organisations advanced analytical and disruption
response capabilities.

Sustainability has emerged as an essential component in contemporary business strategies,
aligning with the findings of Mol et al. (2023), who emphasise that the integration of sustainable
practices not only complies with environmental regulations, but also enhances long-term
competitiveness. This study reinforces that perspective, demonstrating that sustainability and the
adoption of advanced technologies, far from being separate approaches, must be integrated to
generate organisational resilience.

From a theoretical framework, the results confirm the applicability of the Dynamic Capabilities
Theory, which argues that organisations that are able to reconfigure their resources in response
to uncertainty are better positioned to survive and thrive in volatile environments (Teece et al.,
2016). Firms that have demonstrated a greater ability to adapt quickly to sudden changes, by
adopting new technologies or diversifying their operations, exemplify the key tenets of this
theory. Similarly, the Organisational Information Processing Theory (Galbraith, 1973) is
validated in this study, as firms that have invested in systems to manage large volumes of
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information show a greater ability to make informed and agile decisions in the face of
uncertainty.

An important conclusion of this study is that ethics must be at the heart of any technology
implementation. Challenges related to data privacy and algorithmic bias are crucial issues that
organisations must proactively address. The findings suggest that companies that have
implemented strict controls to manage these risks not only comply with legal regulations, but
also strengthen trust and transparency in their operations, as highlighted by Ryan et al. (2023).

Therefore, companies operating in highly uncertain environments should focus on three key
aspects: (1) adopting emerging technologies to improve predictive and operational capabilities,
(2) fostering an agile organisational culture that enables rapid and flexible responses to
unexpected changes, and (3) integrating sustainable practices as a strategic component to ensure
resilience and long-term competitiveness. This approach provides a solid foundation for future
research and offers valuable lessons for business leaders navigating increasingly uncertain
environments.

5.1 Limitations

This study has several limitations that must be considered when interpreting the results. Firstly,
it is mainly based on a literature review, which implies a reliance on secondary sources. Although
recent and reliable studies have been used, such as Shmueli et al. (2023) and Mol et al. (2023),
the lack of access to primary data limits the ability to fully generalise the findings, particularly
in the case of smaller firms, which may not have access to the advanced technologies mentioned.

In addition, the focus of the study was on certain geographic areas and sectors, which may have
overlooked important dynamics in less represented industries or regions. Although general
patterns have been identified, sectoral differences and their specific impacts on the adoption of
sustainable technologies and practices were not addressed in depth, which limits the applicability
of the results in certain business contexts.

Another relevant aspect is the time horizon covered by the review, which focused on recent
studies from 2019 to 2024. While this ensures the timeliness of the data, it may have excluded
valuable information from earlier periods that could offer lessons on uncertainty management
across different economic or technological crises.

Finally, the study does not delve sufficiently into the barriers faced by small and medium-sized
enterprises in adopting emerging technologies. These firms often face infrastructure and capital
constraints, which impede the implementation of the strategies mentioned above. Therefore,
more research is needed on the specific challenges these organisations face in uncertain
environments, as well as on the scalable solutions they could adopt
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