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Generative Artificial Intelligence (GenAI) represents a major leap 
in technological advancement, distinguishing itself from 
previous innovations through its unique capabilities and 
profound implications. 


Key aspects underscoring its singularity and transformative 
power include the creation of novel content beyond human 
imitation, autonomy and agency in decision-making, 
continuous learning, adaptation, and exponential growth, and 
the transformation of human-AI interaction. 


In this context, it's important to acknowledge that the entire 
field of futures studies, strategic foresight, and complementary 
areas will be profoundly transformed and disrupted by 
generative AI. However, despite the highly disruptive changes 
brought by AI and GenAI, the basic principles and core 
elements of futures studies and foresight will remain 
fundamental.

Introduction
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Strategic foresight represents structured, organized, and 
systematic ways of thinking, imagining, designing, and 
exploring the future as a space of possibilities to better prepare 
for change. It's not just about envisioning potential futures but 
doing so in a useful and valuable way, whether for exploratory 
purposes or strategic decision-making. 


Foresight combines logic and rationality with creativity and 
intuition, alongside experimentation and practical application. 
At the core of foresight and futures lie fundamental elements 
such as the collective intelligence of diverse stakeholders and 
the capability to embrace co-creative and participatory 
methods. These aspects are crucial for addressing and 
mitigating biases inherent in individuals and groups.

 

This article explores how GenAI will impact and change futures 
studies and strategic foresight, while acknowledging that many 
essential aspects of this field will continue to rely on human 
effort, both individually and collectively, and recognizing the 
enduring importance of core principles and methodologies in 
these disciplines.
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In the evolving landscape of technology, some innovations go 
beyond incremental progress to fundamentally redefine the 
boundaries of what is possible. Generative Artificial Intelligence 
(GenAI) is one such breakthrough—a transformative force that 
transcends imitation to create entirely new forms of content 
and interaction. Its unique capabilities herald a new era where 
machines contribute original ideas and solutions, fundamentally 
altering how we perceive creativity and problem-solving. 


This introductory chapter highlights four key aspects 
underscoring the singularity and transformative power of 
GenAI: the creation of novel content beyond human imitation, 
autonomy and agency in decision-making, continuous learning 
and exponential growth, and the profound transformation of 
human-AI interaction. 

The Singularity  
of Generative AI
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Creation of Novel Content Beyond Human Imitation 

For the first time in history, technology has moved beyond 
merely imitating human expertise to creating entirely new 
content through self-improvement and learning. Generative AI 
models developed in the last years are not limited to 
reproducing patterns found in their training data. Instead, they 
generate original works—ranging from innovative product 
designs to solving complex problems—that have never been 
previously conceived by humans. This creative capability is 
made possible by their ability to process and analyze massive 
amounts of data, uncovering intricate patterns and generating 
insights that surpass human cognitive limitations.


Unlike earlier systems, which relied on predefined data 
patterns, these models synthesize new ideas, allowing them to 
tackle previously unsolved challenges.


Autonomous Decision-Making 

GenAI introduces a transformative shift, where technology 
exhibits autonomy and agency in decision-making, 
independently formulating solutions without direct human 
intervention. The latest generative models employ sophisticated 
reward functions to drive their learning, autonomously setting 
goals, refining strategies, and making decisions without human 
input to achieve optimal outcomes.
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Unlike earlier systems that required frequent human oversight, 
modern GenAI systems, can simulate internal models of the 
world, predicting various outcomes and dynamically adjusting 
their approaches based on real-time feedback (Russell, 2019). 
Techniques like Reinforcement Learning with Human Feedback 
(RLHF)1 further refine these models' capabilities, enabling them 
to self-optimize through trial-and-error and continuously 
improve.


The autonomy of GenAI, however, raises critical concerns 
about trust and control. As Stuart Russell (2019) and Nick 
Bostrom (2014) have highlighted, aligning AI objectives with 
human values and ensuring that control mechanisms are in 
place is essential to prevent unintended consequences as AI 
systems gain greater decision-making power. Developing 
ethical frameworks, transparent AI governance, and rigorous 
testing protocols are essential steps in ensuring that GenAI 
remains aligned with human values while maintaining its 
autonomous capabilities.


Exponential Growth and Self-Improvement 

Generative AI systems, particularly in their latest iterations, 
continuously learn from new data, adapting their models to 
enhance performance in real time. Unlike earlier technologies 
that required manual updates, these models autonomously 
adjust their parameters and improve themselves as they 
process incoming data. This continuous learning process, 
combined with advances in scaling laws and technology, has 
led to exponential growth in AI capabilities, significantly beyond
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the gradual improvements expected in the past.


Research from the earlier phases of AI development, such as 
scaling laws (Ng, 2017), emphasized how increasing the size of 
models and datasets would predictably lead to performance 
enhancements. However, modern GenAI models have 
surpassed these predictions, evolving with each new 
interaction, dataset, and feedback cycle. This self-improving 
capability makes GenAI models not only more generalizable 
and robust but also uniquely suited to solving previously 
intractable problems across diverse fields.


Profound Transformation of Human-AI Interaction 

Generative AI is revolutionizing human-technology interactions 
by enabling machines to not only understand but also generate 
nuanced, human-like language, emotions, and experiences. 
These advancements have moved beyond simplistic 
interactions, enabling more natural, intuitive, and emotionally 
responsive communication between humans and machines. 
Modern GenAI models can not only comprehend the 
complexities of human language but also generate text, 
responses, and content that reflect these nuances, making 
interactions smoother and more efficient than ever before. 
Additionally, these systems can detect and respond to human 
emotions in real-time, offering empathetic responses in areas 
such as customer service, therapy, and education.

As Yuval Noah Harari (Harari, Y. N., Harris, T., Raskin, A., 2023) 
suggests, this shift marks the transition from an "attention 
economy" to a new paradigm centered on "intimacy." In this



new era, GenAI will no longer simply compete for attention but  
will become deeply integrated into our personal lives, 
interacting with our innermost thoughts, emotions, and desires. 
The unprecedented influence of GenAI on human identity, 
decision-making, and relationships will reshape societal 
structures, as these technologies become a constant and 
intimate presence in our lives. This deeper integration raises 
important ethical considerations around data privacy, AI 
agency, and the boundaries of machine influence in human 
lives, requiring careful oversight and regulation.
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1 Reinforcement Learning with Human Feedback (RLHF) is a method in which AI models are trained 
using a combination of traditional reinforcement learning techniques and direct feedback from 
humans. In reinforcement learning, an AI model learns to make decisions by interacting with an 
environment and receiving rewards or penalties based on the outcomes of its actions. RLHF 
enhances this process by integrating human judgment into the reward system, guiding the AI to make 
decisions that better align with human values and preferences.



Box 1: Generative AI as an Operating System (OS)  

Thinking of Generative AI as an operating system or an 
ecosystem is a pedagogical way of explaining a complex reality 
that will profoundly transform our lives. 


The GenAI OS represents a framework for how generative AI 
systems can be organized, integrating the most advanced 
capabilities of large language models (LLMs) and multimodal AI 
architectures. 
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At its core, the Foundational Models layer reflects the extensive 
pretraining that goes into building these systems, capturing 
vast knowledge from diverse data sources. Models like GPT4 
are referred to as frontier models because they push the 
boundaries of AI capabilities—require massive data volumes 
and immense computing power. They depend on next-gen 
GPU clusters, being the triggers for companies like Nvidia to 
reach astronomical valuations. The energy needs for training 
these large models are also immense, prompting tech leaders 
like Google or Microsoft to invest in next-gen nuclear 
technology for sustainable power.


The Assistant Model layer represents the system’s capacity for 
personalization and task-specific customization, where models 
are fine-tuned to meet individual user needs. Through 
advanced reinforcement learning, these models improve over 
time, delivering increasingly sophisticated interactions.


A critical innovation within GenAI OS is the new paradigm of 
GenAI Agents, marking a shift towards AI systems capable of 
performing diverse, autonomous tasks while adapting to 
complex requirements. These agents transition from fast, 
intuitive responses (System 1) to more deliberate, analytical 
reasoning (System 2). This adaptability allows them to handle 
tasks from routine queries to complex, multi-step problem-
solving. Moreover, GenAI Agents can operate independently, 
interacting with each other and with digital environments, 
expanding AI’s reach from single-function applications to 
dynamic ecosystems of collaborating agents.


With advancements in multimodal AI, GenAI OS is poised to
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support interactions across text, sound, images, and video. In 
the future, the system may integrate these into immersive 
experiences through AR and VR, creating real-time interactive 
environments that enhance collaboration and education. 
Additionally, GenAI OS will need to incorporate robust 
explainable AI mechanisms, ensuring transparency in AI 
decision-making, which is crucial for sectors like healthcare or 
finance.


GenAI OS also extends beyond core capabilities, interacting 
with external data sources, tools, and other GenAI models. 
This connectivity with a larger digital ecosystem significantly 
enhances its versatility.


In the near future, these systems may leverage advances in 
quantum computing, unlocking unprecedented computational 
power to enable real-time simulations and forecasts of 
exceptional complexity, impacting areas from climate 
forecasting to drug discovery.
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We live in a world not only witnessing technological 
acceleration but experiencing the acceleration of reality itself—
a phenomenon Paul Virilio explores in his concept of 
dromology—and a surge in unpredictability. In this swiftly 
moving landscape, while technological disruptions like GenAI 
reshape our existence, the foundational concepts of futures 
studies and strategic foresight remain our compass, helping us 
confront uncertainties and navigate towards desirable 
outcomes amidst multiple future possibilities.

 

Regardless the multitude of perspectives and schools of 
thought, there are some basic principles and 

assumptions that are fundamental to understand and practice 
Futures Studies and Foresight.2 

Foresight 
Principles Meet 

Generative AI
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Foresight is an exploration of the future as a space of 
possibilities rather than an attempt to predict a specific 
outcome. It embraces the principle that the future is not 
predetermined but open to multiple potential paths. Foresight 
typically focuses on the long term, or the “long view,” adopting 
a holistic, contextual, and global perspective to account for 
various dimensions and factors. 


Additionally, foresight emphasizes the importance of involving a 
multitude of perspectives and stakeholders, reflecting the 
principle of epistemological pluralism. This inclusive and 
participatory approach ensures that individual and group biases 
are considered, making foresight a co-creative process. By 
incorporating ethical and normative reflections, foresight not 
only anticipates future scenarios but also strives to shape 
desirable and transformative futures. 


These foundational principles of foresight, strongly rooted in 
philosophical, epistemological, and theoretical frameworks, will 
continue to be the cornerstones of this field. However, it’s 
critical to acknowledge that these principles are being 
transformed into more practical and actionable methodologies 
through the capabilities of GenAI. 

 
GenAI enhances foresight by identifying emerging trends and 
enabling the creation of alternative scenarios, and facilitating 
complex data analysis, making foresight more dynamic and 
responsive. In a reciprocal direction, futures studies and 
strategic foresight can contribute significantly to the evolution 
of AI towards Artificial General Intelligence (AGI). 
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The future of generative GenAI models, such as Large 
Language Models (LLMs), is poised for significant 
advancements through the integration of new data types, 
including biometric, genetic, natural, and real- time data, which 
can enhance healthcare, environmental monitoring, and real-
time decision-making. As we develop more advanced GenAI’s, 
it’s crucial that we design these systems to align with ethical 
goals and what society values. This means setting up reward 
systems in GenAI that encourage behaviors and decisions that 
are not only effective but also ethically sound, ultimately paving 
the way for AGI3. 


Futures studies and strategic foresight can play an important 
role in this evolution by providing principles, concepts and 
structured methodologies to anticipate and evaluate potential 
outcomes, ensuring that GenAI development aligns with long-
term ethical and societal goals. We will highlight basic 
principles of Futures Thinking that strongly resonates with the 
future of GenAI and the pathway towards AGI. 
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2 A substantial body of research explores the epistemology, fundamental assumptions, and principles 
of Futures Studies and Foresight. Prominent scholars in this field include Gaston Berger, a pioneer of 
foresight thinking (La Prospective); Wendell Bell, known for his comprehensive work on the 
foundations of futures studies; and Richard Slaughter, who has significantly contributed to critica l 
futures studies. For further reading and additional references, please consult the bibliography section 
of this article.


3 This article is not focused on the definitions and debates around the concepts of Artificial 
Intelligence, Artificial General Intelligence (AGI) and superintelligence. In the bibliography you will find 
some references from different authors that offer different perspectives on these subjects.
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Holistic and Contextual View  

Taking a holistic view is one of the foundational principles in any 
strategic foresight initiative, regardless of whether the focus is 
on a broad issue or a specific topic. This principle emphasizes 
the importance of considering the entirety of the system, 
including all relevant factors and their interconnections, to 
understand potential futures comprehensively. Frameworks 
such as PESTLE (Political, Economic, Social, Technological, 
Legal, and Environmental) invite practitioners to incorporate a 
multitude of themes and areas in their environmental scanning 
efforts. These acronyms serve as reminders to look beyond 
immediate concerns and consider a wide array of external 
influences that could impact future developments. 


Generative AI (GenAI) introduces a paradigm shift by not only 
aggregating existing data but also generating novel insights 
and scenarios that transcend historical patterns.


GenAI models possess the unique capability to create original 
content by synthesizing diverse data inputs in innovative ways. 
Unlike traditional AI, which primarily analyzes and identifies 
patterns within existing data, GenAI can generate entirely new 
scenarios and possibilities through creative recombination and 
extrapolation. For instance, GenAI can blend economic 
forecasts with emerging social narratives to craft 
unprecedented future market scenarios that have not been 
previously imagined.
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This creative synthesis enables foresight practitioners to 
explore a broader spectrum of potential futures, including those 
that challenge conventional wisdom or lie outside historical 
trends. 


GenAI enhances the ability to maintain a current and 
comprehensive view of the operating environment by not just 
processing real-time data streams but also generating real-time 
narratives based on emerging information. It can continuously 
synthesize inputs from global news, social media, financial 
markets, and other data sources to generate fresh insights and 
identify weak signals that may indicate significant future shifts. 
This real-time synthesis can change how organizations scan 
and monitor developments and proactively adjust their 
strategies. 


While GenAI significantly enhances holistic and contextual 
analyses, it also presents challenges that require careful 
management. The generative nature of GenAI means that it 
can produce plausible yet entirely fabricated content, which 
may be misleading if not properly validated. Ensuring the 
plausibility and relevance of AI-generated insights is crucial. 
Without proper oversight, there is a risk of incorporating 
unrealistic, biased, or deceptive content into foresight 
processes. 


Transparency about the synthetic nature of AI-generated 
content is essential to maintain trust and credibility. 
Practitioners must establish ethical guidelines that govern the 
creation and use of AI- generated insights and scenarios,
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ensuring that stakeholders are aware of the origins of the 
information and that it is used responsibly. This includes clearly 
communicating the role of GenAI in generating content and 
providing opportunities for human experts to review and 
validate the outputs. 


Systemic Integration  

Adopting systemic thinking is critical in exploring and 
anticipating the future. Strategic foresight requires an 
understanding of how different components within a system 
interact and influence each other, forming a complex web of 
interdependencies. However, humans often struggle with 
systemic thinking due to cognitive limitations and a tendency to 
focus on linear cause-and-effect relationships. This can hinder 
the ability to fully grasp the multifaceted nature of future 
challenges and opportunities. 


Generative AI (GenAI) introduces a significant advancement by 
not only modeling these complex systems but also generating 
simulations and narratives that capture emergent behaviors, 
providing deeper insights into potential future developments. 


GenAI's ability to generate simulations that reflect emergent 
behaviors in complex systems marks a paradigm shift in 
foresight practices. Unlike traditional AI models that rely on 
predefined parameters, GenAI can create dynamic simulations 
that explore how small changes or novel combinations can 
lead to significant and unexpected shifts in a system. 
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For example, GenAI can generate scenarios that simulate how 
an innovation in renewable energy technology might interact 
with economic policies, social attitudes, and environmental 
factors, leading to cascading effects across multiple domains. 
This generative simulation allows practitioners to anticipate and 
explore potential chain reactions that are not readily apparent 
through linear or data-driven analysis alone. 


Another unique contribution of GenAI is its capacity to generate 
content that integrates insights from disparate data types and 
disciplines, including text, images, audio, and even sensory 
data. This multimodality paradigm change can enable a more 
interconnected analysis of systems, capturing a fuller picture of 
the variables at play. For instance, GenAI can generate a 
multimedia scenario that combines economic models, social 
media sentiment analysis, visual data from environmental 
sensors, and cultural narratives to provide a rich, multifaceted 
understanding of a situation. This holistic generation is 
invaluable in capturing the complexities and nuances of real-
world systems, allowing for more informed strategic analysis 
and innovation. 


By generating scenarios that reflect intricate interdependencies, 
GenAI offers the possibility to enhance scenario planning, 
enabling the exploration of cascading effects across different 
systems in a more dynamic and adaptive manner. Practitioners 
can use GenAI to generate and regenerate scenarios based on 
new data or changing conditions, reflecting the fluid nature of 
complex systems where relationships and variables are 
constantly evolving. This adaptability allows organizations to



continuously refine their strategic plans, aligning them with the 
latest insights and developments generated by GenAI. 


While GenAI offers powerful tools for systemic integration, it 
also presents challenges related to transparency and validity. 
The complexity and generative nature of GenAI models can 
obscure the rationale behind certain outputs, making it difficult 
for practitioners to understand how specific scenarios or 
insights were generated. This "black box" issue can hinder trust 
and acceptance of AI- generated insights, especially when the 
outputs involve speculative or novel combinations. 


To address this, incorporating Explainable AI (XAI) techniques 
will be important to provide transparency into how GenAI 
generates its outputs. XAI can help elucidate the reasoning or 
creative processes behind AI-generated content, allowing 
practitioners to assess the validity and plausibility of the 
scenarios. Additionally, there is a risk that GenAI might 
generate system models or scenarios that appear plausible but 
are not grounded in empirical evidence or real-world dynamics. 
Careful validation against expert knowledge, empirical data, 
and logical consistency is necessary to ensure the accuracy 
and reliability of the models. 


Furthermore, ethical considerations arise when GenAI 
generates content that may have unintended consequences or 
propagate biases. Ensuring that the generative processes are 
guided by ethical principles and that outputs are reviewed for 
potential ethical implications is essential. 
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Embracing Complexity  

In the realm of futures studies, unpredictability and ambiguity 
are the norms. Embracing complexity should therefore be a 
fundamental aspect of foresight projects. Complexity theory 
recognizes that systems exhibit non-linear behaviors, emergent 
properties, and dynamic interactions that cannot be fully 
understood through reductionist approaches. Despite this 
recognition, many foresight practices still rely on linear and 
simplistic models that fail to capture the intricate realities of 
complex systems. 


Pioneers like Dave Snowden have significantly contributed to 
applying complexity science to strategic foresight and decision 
making. Snowden's Cynefin framework, for example, helps 
practitioners understand different domains of complexity and 
tailor their approaches accordingly. It provides guidance on 
how to navigate complex environments where cause and effect 
are not immediately apparent, emphasizing the need for 
adaptive and flexible strategies. 


Generative AI (GenAI) brings a transformative approach to 
managing complexity by generating sophisticated content, 
scenarios, and models that embody complex system 
interactions and adapt to new data, mirroring the adaptive 
nature of the systems it represents. 


GenAI's ability to produce sophisticated narratives, designs, 
and simulations that encapsulate complex system interactions 
can represent a significant advancement in foresight practices.
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It can generate detailed and plausible future scenarios that 
weave together multiple variables, trends, and uncertainties 
across different domains.  
 
GenAI models continuously evolve with new data, reflecting the 
adaptive nature of complex systems. As new information 
becomes available, GenAI can generate updated scenarios and 
models, ensuring that foresight activities remain relevant and 
responsive to changing conditions. This adaptive generative 
capability can allow organizations to stay agile, adjusting their 
strategies as the environment evolves and new complexities 
emerge. 


The generative capabilities of GenAI, while valuable, may 
produce outputs that are highly complex and require new 
frameworks for analysis and understanding. Practitioners may 
need to develop additional skills and tools to interpret and 
critically assess the AI-generated complex systems and 
scenarios effectively. There is also a risk of information 
overload, where the sheer volume and intricacy of generated 
content can be overwhelming and may hinder decision-
making. 


Another significant concern is the potential for misuse of 
GenAI's advanced generative capabilities. The ability to create 
highly realistic and persuasive content raises the risk of 
generating deceptive scenarios, misinformation, or deepfakes. 
This necessitates the establishment of ethical guidelines and 
safeguards to prevent malicious use and to ensure that AI-
generated content is used responsibly and ethically in foresight 
practices. 
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To fully embrace complexity, a synergistic partnership between 
human rationality, intuition and GenAI's generative power is 
essential. Human researchers and analysts bring contextual 
knowledge, ethical considerations, and creative judgment that 
complement GenAI's capabilities. By collaborating with GenAI, 
practitioners can enhance the interpretation of complex 
outputs, validate AI-generated content, and ensure that 
foresight activities are grounded in both data-driven insights 
and human wisdom. This collaborative approach leverages the 
strengths of both humans and GenAI, facilitating a more 
comprehensive and responsible engagement with complexity. 
mindset that values diverse perspectives, continuous learning, 
and adaptability. 


Epistemological Pluralism and Transdisciplinary  

Epistemological pluralism is a foundational principle in futures 
studies and strategic foresight, emphasizing the inclusion of 
multiple ways of knowing and understanding the world. It 
acknowledges that no single perspective or methodology can 
capture the full complexity of potential futures. 


Transdisciplinarity complements this by encouraging the 
integration of knowledge across various disciplines, breaking 
down traditional silos to foster holistic understanding and 
innovation.


Generative AI uniquely enhances epistemological pluralism and 
transdisciplinarity by generating new insights through the 



creative synthesis of information from a multitude of disciplines 
and perspectives. Unlike traditional AI, which primarily analyzes 
existing data, GenAI can produce original content that bridges 
gaps between fields, uncovering novel connections and ideas. 


GenAI's advanced language generation capabilities enable it to 
produce content in multiple languages and cultural contexts. 
This supports epistemological pluralism by making foresight 
analyses accessible to diverse audiences and incorporating a 
wider range of cultural perspectives into the foresight process. 
By generating narratives and scenarios that reflect different 
cultural realities, GenAI fosters a more inclusive exploration of 
future possibilities. 


While GenAI offers powerful tools for promoting epistemological 
pluralism and transdisciplinarity, there are challenges to 
address. GenAI models may inadvertently reproduce biases 
present in their training data, potentially marginalizing less 
dominant perspectives. Ensuring that GenAI systems are 
trained on diverse and representative datasets is crucial to 
mitigate this risk. 


Moreover, the creative outputs of GenAI require careful human 
evaluation to ensure they respect cultural nuances and 
epistemological differences. Human oversight is essential to 
interpret and validate AI- generated content, ensuring it aligns 
with ethical standards and truly embodies pluralistic values. 

32Paulo Soeiro de Carvalho 



Reflexivity and Iterative Learning  

Reflexivity involves continuous reflection on the assumptions, 
interpretations and methods used in the foresight process. It 
requires practitioners to be self-aware and critically examine 
how their perspectives and biases influence their work. Iterative 
learning emphasizes adapting approaches based on new 
insights, feedback, and changing circumstances. Together, 
these principles ensure that foresight practices remain 
dynamic, self-critical, and responsive to emerging knowledge. 


Generative AI introduces a new dimension to reflexivity and 
iterative learning by continuously updating its models based on 
new data and feedback. Unlike traditional AI systems, GenAI 
can generate new hypotheses or scenarios in response to 
emerging trends or anomalies detected in data streams. This 
real-time adaptability can allow foresight practitioners to reflect 
on and revise their assumptions and strategies promptly. 


For instance, GenAI will eventually be able to generate 
alternative futures when unexpected events occur, challenging 
existing scenarios and prompting practitioners to reassess their 
views. This dynamic interaction fosters a more reflexive 
foresight practice, where continuous learning is embedded in 
the process. 


GenAI models can be designed to detect inconsistencies or 
biases in foresight analyses by comparing generated content 
with diverse datasets and perspectives. By producing counter-
narratives or highlighting overlooked factors, GenAI encourages 
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practitioners to question their assumptions and consider 
alternative viewpoints. This capability enhances reflexivity by 
making biases more visible and prompting critical examination.


Advanced GenAI systems can act as collaborative partners in 
the foresight process, engaging in dialogues with practitioners 
to explore ideas and challenge thinking. These AI agents can 
ask probing questions, offer novel insights, or simulate 
stakeholder responses, facilitating a more iterative and 
reflective learning environment. 


While GenAI enhances reflexivity and iterative learning, there is 
a risk of over-reliance on AI-generated insights, which may 
inadvertently suppress human intuition and critical thinking. 
Practitioners must remain actively engaged in the reflective 
process, using GenAI as a tool to augment, not replace, their 
judgment. 


Participatory and Co-creative Approaches  

Participatory and co-creative approaches are central to futures 
studies and strategic foresight, emphasizing the inclusion of 
diverse stakeholders in shaping future possibilities. This 
principle recognizes that collaborative engagement enriches 
the foresight process, enhances the relevance of outcomes, 
and fosters a sense of ownership among participants. 


Generative AI enables the development of interactive platforms 
where stakeholders can engage in real- time co-creation of
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future scenarios. Through natural language processing and 
generation, GenAI allows participants to contribute ideas, ask 
questions, and receive immediate, AI-generated responses or 
visualizations. This creates a more dynamic and engaging 
participatory experience compared to traditional methods. 


For example, GenAI-powered tools will be able to facilitate 
virtual foresight workshops where participants collaboratively 
build scenarios, with the AI providing suggestions, synthesizing 
inputs, and highlighting potential implications. This accelerates 
the co-creation process and makes it more accessible to a 
broader audience. 


GenAI can tailor the foresight experience to individual 
participants by generating content that aligns with their 
interests, expertise, or cultural background. This 
personalization enhances engagement by making the process 
more relevant and meaningful to each stakeholder. GenAI's 
ability to generate content in multiple languages and formats 
further extends participation to diverse groups, breaking down 
barriers to inclusion.

 

While GenAI has the potential to enhance participatory and co-
creative approaches, there are challenges to address. One 
concern is ensuring that the AI does not inadvertently dominate 
the co-creation process, overshadowing human contributions. 
It's essential to design GenAI tools that facilitate rather than 
direct the collaboration, keeping human creativity at the 
forefront. 



Data privacy and consent are critical when collecting and 
processing participant inputs. Transparent communication 
about how data will be used and ensuring robust security 
measures are vital to maintain trust. 


There is also a risk that GenAI may reinforce existing biases if 
not carefully managed. Ensuring that the AI- generated content 
promotes diversity and inclusivity requires deliberate attention 
to the training data and algorithms used. 


Human Agency: The Future Can Be Influenced  

The first topics presented in this chapter explored the impact of 
genAI in foundational principles of Foresight, but Futures and 
Foresight can also help to influence and shape the evolution of 
GenAI. 


The concept of human agency—the capacity for individuals 
and collectives to make choices and impose those choices on 
the world—is fundamental to futures studies and strategic 
foresight. This notion asserts that the future is not 
predetermined or merely a product of external forces beyond 
our control; rather, it is something that can be actively shaped 
and influenced through our actions and decisions. 


Michel Godet, a prominent figure in the field of foresight, 
articulates this through the combination of two attitudes toward 
the future: pre-activity and pro-activity. Pre-activity involves 
anticipating and exploring potential futures, understanding the
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 trends, uncertainties, and dynamics that could influence 
outcomes. It is about being prepared for what might happen by 
considering various scenarios and possibilities. Pro- activity, on 
the other hand, is about taking deliberate actions to pursue 
specific purposes or directions. It embodies the intention to 
influence the future actively, not just respond to it. 


Similarly, Wendell Bell, a foundational thinker in futures studies, 
emphasizes that the future is influenced by human choices. In 
his seminal work, Foundations of Futures Studies, Bell argues 
that by understanding the possibilities that lie ahead, humans 
can make informed decisions to steer developments toward 
desired outcomes. This perspective reinforces the idea that we 
are not passive recipients of the future but active participants in 
its creation. 


In the context of the GenAI development, human agency 
becomes critically important. GenAI technologies, have the 
potential to bring about significant societal transformations, and 
although its trajectory of development is not fixed, it can be 
guided and shaped by the choices of researchers, 
policymakers, industry leaders, and society at large. Futures 
studies and strategic foresight can serve as essential enablers 
in this process by providing the tools and methodologies to 
anticipate future possibilities and influence outcomes 
proactively.
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The Ethical Dimension of Futures Thinking  

The ethical dimension is fundamental in futures thinking, 
emphasizing the responsibility of researchers and practitioners 
to consider the moral implications of their work and even the 
deonthological principles of their practices. In futures studies 
and strategic foresight, developing scenarios, visions, and 
actions about the future is not just an academic or 
organisational exercise but one that shapes societal 
trajectories. Practitioners have a duty to ensure their endeavors 
promote societal well-being, justice, and inclusivity, embedding 
ethical considerations and aligning with shared human values. 


Embedding ethics into the design and implementation phases 
of strategic foresight projects is crucial, especially in the 
context of GenAI development. By integrating ethical 
frameworks and societal needs from the outset, strategic 
foresight can guide GenAI advancements to adhere to ethical 
standards and support societal goals. This involves addressing 
issues like bias, transparency, accountability, and ensuring that 
GenAI systems respect human rights and promote fairness. 


By proactively incorporating ethical considerations, researchers 
and policymakers can influence GenAI development to benefit 
humanity as a whole, rather than allowing technology to evolve 
along unplanned or potentially harmful paths. This approach 
underscores the power of human agency in crafting a future 
where GenAI aligns with ethical principles and societal needs, 
demonstrating that we are active participants in directing 
technological advancement toward positive outcomes. 
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Generative AI (GenAI) is revolutionizing the field of strategic 
foresight, reshaping how organizations identify, analyze, and 
act on the driving forces of change. With its ability to process 
vast amounts of diverse data, GenAI enhances horizon 
scanning by uncovering emerging trends, weak signals, and 
wildcards that were once difficult to detect. This transformative 
technology provides a new level of depth and precision in 
understanding the complex and interconnected forces shaping 
our future. 


In this chapter, we explore how GenAI is impacting foresight 
through the three critical stages of the Scanning, Sensing, and 
Acting framework4. By improving data utilization and offering

Scanning, 
Sensing & 
Acting 
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real-time insights, GenAI enables organizations to not only 
anticipate future disruptions but also respond with agility. 
However, these advancements come with challenges, such as 
the risk of data overload and the need for a careful balance 
between automated insights and human judgment. 
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Figure 3: Scanning, Sensing & Acting Framework

Designing Scanning Sensing Acting 

4 The "Scanning, Sensing & Acting" framework provides a structured approach to strategic foresight. 
Scanning involves gathering and analyzing signals of change, Sensing interprets these signals to 
assess their relevance and potential impact, and Acting translates these insights into actionable 
strategies to prepare for or shape future developments. Readers can explore the framework in more 
detail at the IF Insight & Foresight website: www.ifforesight.com. 
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4.1. Transforming Horizon Scanning  

Horizon scanning and strategic intelligence form the backbone 
of strategic foresight, enabling organizations to identify and 
understand the driving forces shaping potential futures. GenAI 
are revolutionizing these processes, enhancing the ability to 
capture, analyze, and interpret vast amounts of data. 


Scanning involves capturing, identifying, categorizing, and 
making sense of a multitude of drivers of change, insights and 
signals. Elements such as megatrends, weak signals, 
wildcards, and uncertainties are crucial inputs for the 
exploration of the future through a myriad of tools and 
methods. These activities can be based in co-creation and 
participatory tools (vd. Brainstorimings, world-cafes, futures 
weels, among othets), or involve more analytical methods and 
approaches. GenAI significantly enhances these scanning 
activities by improving data utilization and integrating a more 
diverse set of sources, allowing for more advanced scanning 
and intelligence tools or even opening the space for continuous 
environmental scanning. 


This section explores how GenAI technologies are transforming 
horizon scanning and strategic intelligence, highlighting the 
benefits and also the challenges they present. 



Data Utilization and Integration of Diverse Data Sources  

GenAI's capability to integrate diverse data sources, such as 
multimodal data (text, images, video), into a coherent analysis 
can have significat impact in strategic foresight. This capability 
enables more accurate and comprehensive understanding of 
the external environment, enhancing the robustness of 
foresight activities. 


In the realm of strategic foresight, the ability to effectively utilize 
and integrate diverse data sources is crucial for generating 
comprehensive and actionable insights. GenAI algorithms have 
revolutionized this process by enabling the efficient sifting 
through and interpretation of vast information landscapes. 
These algorithms convert both structured data—such as 
numerical databases and spreadsheets—and unstructured 
data—like text, images, and videos—into intelligent, actionable 
insights. This capability is particularly transformative in the 
context of futures studies, where understanding the interplay of 
multiple factors is essential for accurate foresight. 


GenAI systems can revolutionize data and knowledge 
management within strategic foresight by offering capabilities 
such as smart searches, summarization, and classification of 
vast datasets. These systems ensure comprehensive coverage 
and minimize the risk of missing crucial information. 
Furthermore, with multimodal AI, data integration across 
different formats—such as text, images, and video—will 
become more seamless, providing a richer, more 
comprehensive understanding of the environment. 
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GenAI models take this capability even further, allowing for the 
synthesis and interpretation of complex data sets that 
traditional analytic tools might struggle to process. The 
integration of these diverse data streams enables AI to provide 
a holistic and comprehensive view of the multifaceted changes 
occurring in the environmental, technological, and political 
spheres.

 

However, the integration of such diverse data sources also 
presents significant challenges. One of the primary issues is the 
risk of data overload, where the sheer volume and variety of 
information can overwhelm analytical processes and lead to 
analysis paralysis. Moreover, the quality and consistency of 
data across different sources can vary significantly, raising 
concerns about the accuracy and reliability of AI-generated 
insights. Unstructured data, in particular, can be noisy, 
incomplete, or biased, making it challenging to integrate 
effectively with more structured datasets. Additionally, the use 
of real-time data streams introduces the complexity of 
constantly updating and recalibrating analytical models to 
reflect the latest information, which can further complicate the 
analysis process. 


Advanced Scanning & Intelligence Tools 
 

GenAI is revolutionizing the tools and methods used in horizon 
scanning and strategic intelligence, offering new levels of 
depth, precision, and interactivity. These advancements not 
only enhance the identification and interpretation of key trends
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and signals but also allow for more dynamic and nuanced 
strategic foresight practices. 


Smart Search: GenAI-powered search tools are capable of 
rapidly uncovering relevant information and trends hidden 
within vast data pools, which might include both structured and 
unstructured data. Unlike traditional search engines, these 
GenAI tools can interpret the context, understand semantic 
relationships, and prioritize results based on relevance and 
strategic importance. However, the effectiveness of these tools 
is heavily dependent on the quality of the data they process 
and the robustness of their underlying algorithms. Poor data 
quality or biased algorithms can lead to misleading insights, 
making it crucial to ensure that data sources are diverse, 
accurate, and regularly updated.


Strategic Conversations: GenAI will facilitate dynamic and 
interactive conversations in natural language with virtual 
agents, allowing strategists to engage in sophisticated 
scanning activities and “what-if” scenarios. These 
conversations will not be merely passive or pre-scripted; they 
will be adaptive, learning from each interaction to provide more 
relevant and insightful feedback. This capability will become 
particularly valuable in foresight exercises where understanding 
the implications of various strategic choices is critical. By 
simulating dialogues with GenAI, strategists will be able to 
explore a range of outcomes and refine their strategies in real-
time, effectively creating a continuous loop of feedback and 
iteration. 
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Deep Dives: When specific issues or topics require more 
detailed exploration, GenAI enhances the ability to perform 
deep dives by analyzing and correlating disparate data points. 
This capability is particularly useful in uncovering hidden 
connections between seemingly unrelated data sets. For 
instance, GenAI can link socio-political events with economic 
trends or technological developments, providing a richer, more 
interconnected understanding of potential future scenarios. The 
depth and precision of these analyses allow organizations to 
identify critical insights that might otherwise be overlooked in 
more superficial reviews. 


Pattern Recognition: GenAI’s ability to detect patterns and 
identify clusters within complex datasets provides strategic 
foresight practitioners with powerful tools for understanding 
emerging trends and systemic relationships. GenAI models 
excel at recognizing subtle correlations and anomalies that may 
be missed by human analysts, offering insights critical for 
scenario planning and long-term strategy development. These 
patterns can forecast shifts in global markets, predict 
technology adoption rates, or anticipate changes in consumer 
behavior, all of which are crucial for long-term planning. 
However, a significant challenge lies in ensuring that GenAI-
generated patterns are not over-relied upon at the expense of 
understanding the underlying complexities and unpredictability 
of human behavior. While AI can identify trends, it may not fully 
account for the nuances of social dynamics or the potential for 
sudden, disruptive changes.  



Scanning Radars and Dashboards: GenAI-driven 
visualization tools such as scanning radars and dashboards 
provide a comprehensive view of trends, drivers, and 
disruptions. These tools make strategic insights more 
accessible and actionable by presenting complex data in an 
intuitive format. For instance, GenAI systems can generate and 
update scanning radars and roadmaps allowing the 
visualisation and monitoring of emergening technologies or 
geopolitical risks, allowing decision- makers to quickly grasp 
potential impacts and prioritize their strategic responses. The 
visual nature of these tools enhances understanding and 
facilitates more informed decision-making across all levels of an 
organization.  

Data Clusters and Interconnections: GenAI excels at 
identifying and illustrating the interconnections within complex 
systems, a capability that is vital for understanding supply 
chains, networks, and ecosystems. By clustering data into 
meaningful groups and highlighting the relationships between 
them, GenAI provides insights into how different elements 
within a system influence each other. This is particularly 
valuable in scenarios where disruptions in one area can have 
cascading effects across multiple industries. Identifying, 
visualising and understanding these interconnections allows 
organizations to develop more resilient strategies and to 
anticipate potential risks before they materialize.  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Multisensory Constellations: GenAI will enable the creation 
of immersive, multisensory experiences that make abstract 
horizon scanning and strategic intelligence tangible and 
experiential. These experiences will evolve beyond traditional 
data visualization by engaging multiple senses, such as through 
virtual reality (VR) or augmented reality (AR) environments. This 
multisensory approach enhances engagement and helps to 
convey complex ideas in a more accessible and impactful way, 
making it easier to communicate foresight insights to a broader 
audience. 


Continuous Scanning and Real-Time Analysis  
 
GenAI systems can significantly transform the landscape of 
environmental scanning by enabling continuous, real-time 
updates to data inputs and analyses. This continuous scanning 
capability ensures that strategic foresight is grounded in the 
most current information available, allowing organizations to 
maintain a dynamic and responsive approach to emerging 
trends, disruptions, and opportunities. The ability to constantly 
monitor and process new data means that foresight activities 
are no longer static or periodic; instead, they evolve 
continuously, mirroring the pace of change in the external 
environment.  

Real-time analysis powered by GenAI have the potential to 
provide organizations with the agility to respond swiftly to shifts 
in the landscape, whether they are technological 
advancements, market dynamics, or geopolitical
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developments. This capability is particularly valuable in volatile 
environments where the ability to anticipate and react to 
changes can provide a critical competitive advantage. 


However, the continuous input of real-time data also introduces 
several challenges. One of the primary concerns is the potential 
for information overload. As GenAI systems process vast 
amounts of data continuously, the sheer volume of information 
can overwhelm decision-makers, leading to analysis paralysis 
or the misinterpretation of critical signals. The speed at which 
data is analyzed and presented can also create a sense of 
urgency, pressuring organizations to make rapid decisions. 
While swift decision-making is often necessary, it can also lead 
to hasty conclusions that lack thorough analysis, potentially 
undermining the quality of strategic decisions.

 

Another significant challenge is the potential reduction of 
human intuition in strategic decision-making. As GenAI 
systems increasingly take over the task of data analysis and 
trend identification, there is a risk that organizations might 
become overly reliant on automated insights, sidelining the 
invaluable role of human judgment. Human intuition, shaped by 
experience, creativity, and ethical considerations, is essential 
for interpreting complex scenarios and making nuanced 
decisions that AI might not fully capture. Therefore, it is crucial 
to maintain a balance between leveraging GenAI’s capabilities 
and preserving the role of human insight in the decision-making 
process. 
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To mitigate these challenges, organizations must implement 
strategies that balance the advanced capabilities of AI with 
critical human oversight. This involves developing protocols 
that ensure AI- generated insights are thoroughly vetted by 
human analysts before decisions are made. Regular reviews 
and cross-functional discussions can help integrate human 
perspectives into GenAI-driven analysis, ensuring that 
decisions are both data-informed and contextually appropriate. 
Additionally, investing in training programs that enhance 
employees’ ability to work effectively with GenAI systems can 
empower teams to use GenAI as a tool that complements, 
rather than replaces, their expertise. 
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4.2. Enhancing Sense-Making  

In the dynamic landscape of futures studies and strategic 
foresight, the ability to make sense of vast and complex 
datasets and knowledge is paramount. Artificial Intelligence (AI) 
and GenAI technologies are revolutionizing this domain by 
offering unprecedented capabilities in knowledge creation and 
management, scenario generation, and immersive exploration. 

Sense-making in futures studies involves translating extensive 
amounts of data and knowledge into actionable insights and 
plausible future scenarios. GenAI technologies can transform 
this process by enhancing the way scenarios are created and 
explored. 


This section delves into how these advancements are 
enhancing sense-making processes, enabling more nuanced, 
realistic, and adaptable foresight activities, in particular 
scenarios. 


Scenarios Generation  

GenAI enhances strategic thinking in different ways, from 
creative processes and ideation, to autonomously propose 
strategic insights based on predictive analytics and real-time 
data. These capabilities can be crucial for developing detailed 
and plausible scenarios that prepare organizations for various 
potential futures. 



By leveraging vast amounts of data and knowledge obtained 
through extensive scanning activities, generative GenAI-driven 
scenarios can synthesize detailed and plausible future 
scenarios by integrating a wide range of data sources and 
using advanced machine learning and deep neural network 
models. These scenarios, which incorporate cross-domain 
insights, are vital for preparing organizations for a variety of 
future possibilities. Moreover, the inclusion of agents and 
multimodality in these models allows them to simulate complex 
interactions within scenarios, thereby offering more realistic and 
nuanced foresight. 


When utilized effectively, generative GenAI can play a critical 
role at various stages of the scenario- building process. In the 
initial stages, GenAI can assist in identifying and mapping out 
the key drivers of change, helping organizations navigate the 
vast morphological space of possibilities that the future may 
hold. By simulating the interactions between different drivers, 
GenAI can generate a diverse array of scenarios structures, 
each highlighting different potential outcomes and their 
implications. This capability enables organizations to prepare 
for a wide range of potential futures, from the most likely 
scenarios to more extreme, less plausible ones. 


While GenAI-generated scenarios offer new opportunities, they 
must be carefully vetted to ensure they capture the full 
spectrum of possibilities, including those that are not easily 
derived from data. One of the primary risks associated with 
GenAI-driven scenario generation is the potential to overlook 
creative, non- data-driven insights that are often critical in
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strategic foresight. GenAI models are excellent at processing 
and extrapolating from existing data, but they may struggle to 
account for disruptive innovations, black swan events, or the 
subtleties of human behavior that do not follow predictable 
patterns. This limitation underscores the importance of 
balancing GenAI's data-driven approach with human research, 
intuition and creativity. 


Human oversight is essential in the scenario generation 
process to ensure that the scenarios developed are not only 
data-rich but also imaginative and strategically relevant. 
Practitioners must critically assess AI-generated scenarios, 
integrating their expertise to refine and expand on the GenAI's 
output. This collaborative approach helps to identify and 
incorporate potential wildcards—unexpected events that could 
have a significant impact on the future—that AI might miss. 
Moreover, human judgment is crucial in interpreting the broader 
implications of AI-generated scenarios, particularly in 
understanding how different stakeholders might respond to 
various future developments. 


Scenario Realism and Multisensorial Experiences  

Generative AI has the transformative potential to significantly 
enhance the realism and detail of future scenarios, offering 
stakeholders immersive and nuanced visualizations that bring 
potential futures to life. These AI-driven scenarios can 
dramatically improve strategic decision-making by allowing 
stakeholders to explore and interact with richly detailed
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environments that reflect a wide array of possible futures. The 
ability to visualize these scenarios in a vivid and tangible way 
enables decision-makers to better grasp the complexities and 
subtleties of different future states, thereby informing more 
thoughtful and effective strategic planning. 


One of the most impactful advancements that GenAI will be 
able to bring is to embed scenarios within interactive, 
multisensory experiences. By integrating AI with advanced 
visualization tools, strategists can create engaging 
environments where stakeholders can "step into" future 
scenarios. These multisensory experiences go beyond 
traditional data visualization by engaging multiple senses—
sight, sound, and even touch—offering a more visceral 
understanding of the implications of various scenarios.

 

However, the effectiveness of these AI-generated scenarios 
relies heavily on the trust and understanding stakeholders have 
in the underlying data and assumptions used to create them. 
Ensuring transparency in how scenarios are developed, 
including the data sources and algorithms used, is critical to 
building this trust. Stakeholders need to feel confident that the 
scenarios they are exploring are based on credible and well-
founded data. Additionally, it is important for strategists to 
clearly communicate the limitations and uncertainties inherent 
in any scenario, particularly those generated by AI, to avoid 
overconfidence in the predictive accuracy of these tools. 


54Paulo Soeiro de Carvalho 



Paulo Soeiro de Carvalho 55

AI-Driven Narratives and Visual Generation  

In the realm of strategic foresight, scenarios are essentially 
stories about possible futures. GenAI introduces a powerful 
new toolset for crafting these narratives, enabling the creation 
of detailed and compelling future-focused stories that can 
engage stakeholders and effectively communicate complex 
future findings. AI-driven narrative generation can synthesize 
vast amounts of data and insights into coherent, plausible 
scenarios that are both data-driven and imaginative. This 
capability is particularly valuable in strategic foresight, where 
the ability to convey the implications of future scenarios in a 
compelling and relatable way is crucial for securing stakeholder 
buy-in and driving strategic action. 


However, while GenAI can enhance detailed and technically 
accurate narratives, will it be capable of bring the emotional 
depth, creativity, and contextual sensitivity that human 
storytellers bring to the process? The resonance of a story with 
its audience often depends on its ability to evoke emotions, 
provoke thought, and inspire action—qualities that stem from 
human experiences and cultural nuances that AI may not fully 
grasp. Therefore, the most effective AI-driven narratives will be 
those that combine the analytical power of AI with the creative 
and empathetic insights of human storytellers. By working 
together, GenAI and human creators can craft narratives that 
are not only factually grounded but also deeply engaging and 
impactful. 


In addition to narrative generation, GenAI-powered visual tools



have the potential to transform the way complex data and 
knowledge are communicated. These tools can convert 
abstract and multifaceted concepts into intuitive visual stories, 
making it easier for stakeholders to understand and engage 
with foresight insights. For instance, GenAI can generate 
dynamic infographics, interactive dashboards, and immersive 
visualizations that bring future scenarios to life. These visual 
stories can highlight key trends, illustrate potential outcomes, 
and make abstract future concepts more accessible to a broad 
audience. This capability can foster better strategic 
conversations and more informed decision-making by enabling 
stakeholders to see and explore the implications of different 
scenarios in a visually compelling way. 


Adaptive Scenario Planning  

Traditional scenario planning usually depends on fixed and 
step-by-step methods. However, these methods can be 
restrictive in fast-changing environments where flexibility and 
quick adaptation are essential. GenAI can offer new 
approaches to scenario planning by enabling adaptive foresight 
tools and methods that can evolve in a continuous or even 
real-time ways. Unlike traditional methods, GenAI- driven 
scenario planning allows scenarios to continuously adapt and 
respond to new data and insights, ensuring that strategic 
planning remains relevant and responsive to current conditions. 
This adaptability can be particularly important in today’s fast-
paced and unpredictable world, where the ability to revise and 
update strategies based on the latest information can provide a 
significant competitive advantage.
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GenAI’s capability to integrate continuous and real-time 
information into scanning and scenario planning helps 
organizations stay agile, allowing them to adjust their strategies 
promptly in response to emerging trends or unexpected 
events. For example, it’s becoming possible for organizations 
using GenAI to continuously monitor geopolitical 
developments, economic indicators, or technological 
advancements, automatically updating its scenarios to reflect 
the most current realities. This continuous adaptability can help 
organizations anticipate and prepare for a range of potential 
futures, making them more resilient in the face of uncertainty. 


The dynamic nature of GenAI-driven scenario planning can 
present challenges, particularly in maintaining long-term 
commitment to specific strategies. The continuous evolution of 
scenarios might lead to a lack of strategic focus or 
overemphasis on short-term adaptability at the expense of 
long-term vision. Organizations may find it challenging to 
commit to a strategic direction when scenarios are in a 
constant state of flux. To mitigate this risk, it is essential to 
strike a balance between adaptability and strategic 
consistency. Organizations should establish clear strategic 
priorities and use GenAI-driven scenario planning to inform, 
rather than dictate, their long-term objectives. By doing so, 
they can leverage the benefits of adaptive planning while 
maintaining a coherent and focused long term strategic vision. 
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4.3. From Anticipation to Action   

In the ever-evolving landscape of strategic foresight and 
innovation, the transition from anticipation to action is pivotal. 
GenAI technologies have the potential to transform how 
organizations transform foresight into tangible strategies and 
decisions. 


This section explores how these advanced technologies are 
reshaping strategic planning, policy making, business model 
transformations and strategic innovation, highlighting both the 
opportunities and challenges they present.


 

From Anticipation to Action through Appropriation  

A key heuristic in futures studies and foresight (Michel Godet, 
1994, 2006) is that for "anticipation" to be effectively linked to 
"action" or decision-making, it requires a third vertex, which we 
can call "appropriation." We can say that appropriation acts as 
the bridge that connects the insights gained from anticipating 
trends and scenarios with the strategic responses required to 
navigate them effectively. However, this connection is often 
fragile and requires a deeper understanding of appropriation's 
dual nature. 


Cognitive appropriation is the first dimension, involving the 
intellectual grasp of the anticipated futures. It means that 
individuals and organizations comprehend the data, trends, 
and potential scenarios uncovered during the foresight



process. This understanding is not merely about 
acknowledging possibilities but involves critically analyzing and 
internalizing the implications of these future scenarios on 
current strategies and operations. Without cognitive 
appropriation, the information remains abstract and 
disconnected from practical considerations, making it difficult 
to formulate effective action plans. 


Emotional appropriation is the second, equally important 
dimension. It pertains to the belief and emotional investment in 
the anticipated futures. Emotional appropriation requires 
stakeholders to not only understand but also feel the 
significance of potential changes. This emotional connection 
can motivate and drive the willingness to act. It addresses 
psychological barriers such as skepticism, fear of change, or 
complacency that often hinder proactive decision-making. 
When stakeholders emotionally appropriate foresight insights, 
they are more likely to support and engage in the necessary 
actions to adapt or transform. 


Generative AI technologies offer promising tools to reinforce 
both cognitive and emotional appropriation, thereby 
strengthening the bridge between anticipation and action. On 
the cognitive front, it’s clear that Generative AI allows the 
processing of vast amounts of data and information to 
generate detailed simulations and models of future scenarios. 
The key question is the capability of these GenAI systems to 
transform complex datasets into accessible narratives, 
visualizations, and interactive experiences, aiding individuals 
and organizations in better understanding potential futures. 
This enhanced comprehension facilitates the critical analysis
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and internalization necessary for effective decision- making, 
making the foresight process more tangible and actionable. 


Moreover, Generative AI offer the potential to significantly 
impact emotional appropriation by creating immersive and 
personalized experiences that resonate with stakeholders on a 
deeper level. Using AI- generated storytelling, virtual reality 
environments, or emotionally compelling simulations, decision 
makers and stakeholders can 'experience' potential futures in a 
way that evokes genuine emotional responses. This experiential 
engagement can overcome psychological barriers, fostering 
belief and emotional investment in the anticipated changes. 


By leveraging GenAI to enhance both cognitive and emotional 
appropriation, decision makers and organizations have the 
possibility to create a more robust and resilient connection 
between anticipation and action. The ability of GenAI to 
personalize and humanize complex foresight outputs will 
ensure that the insights are not only understood but also felt, 
increasing the likelihood of proactive and timely decision-
making. In essence, Generative AI offers the potential to serve 
as a catalyst that amplifies the effectiveness of the 
appropriation process, bridging the gap between foresight and 
strategic action.


Strategic Planning and Policy Making  

GenAI systems can now simulate a variety of strategic options 
and their long-term implications, offering more robust planning 
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and policy-making processes. These tools leverage pattern 
recognition and complex systems analysis, which are 
particularly useful in crafting strategies that are adaptable to 
changing circumstances." 


The introduction of GenAI agents capable of autonomous 
monitoring and System 2 thinking will mark a significant 
advancement in strategic planning and decision making. These 
agents will be capable not only to scan for emerging trends but 
also to engage in deep, analytical reasoning, providing more 
nuanced decision-making support. Their ability to simulate 
stakeholder behaviors and test strategies in virtual 
environments will enhance strategic thinking and decision. 


However, the effectiveness of these GenAI-driven insights 
depends significantly on the balance between automated 
analytics and human judgment. While GenAI can provide data-
rich, technically sound strategies, there is a risk that over-
reliance on GenAI models might lead to decisions that are 
overly data- driven, potentially overlooking the nuances of 
human creativity, intuition, and ethical considerations. Human 
oversight is essential to ensure that strategies are not only 
technically sound but also aligned with organizational values, 
ethical standards, and societal needs. This balance is crucial 
for crafting holistic and innovative strategies that are resilient in 
the face of uncertainty. 
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Business Model Transformations  

GenAI has the potential to fundamentally transform how 
organizations and teams redesign business models, ensuring 
they remain resilient and relevant in rapidly changing 
environments. By contributing to the identification of emerging 
opportunities, analyzing customer behaviors, and assessing 
competitive landscapes, GenAI systems enable organizations 
to pivot and adapt their business strategies proactively. These 
GenAI-driven insights can provide a strategic advantage by 
highlighting areas for innovation and identifying potential 
disruptions before they fully materialize. 


However, the rapid pace of technological change driven by 
GenAI can pose significant challenges for businesses. The 
speed at which GenAI evolves can lead to difficulties in 
implementation, as organizations may struggle to keep up with 
the latest advancements. Successful business model 
transformations require a combination of GenAI-driven insights 
and agile organizational processes. Companies need to foster 
a culture of continuous learning and adaptability to effectively 
integrate GenAI recommendations into their strategic planning 
and business models. This involves not only adopting new 
technologies but also ensuring that teams are equipped with 
the skills and mindsets necessary to leverage GenAI tools 
effectively. 




Strategic Innovation  

GenAI-driven insights will play a critical role in fostering 
innovation by identifying emerging opportunities and guiding 
the development of novel solutions. Through advanced data 
analysis, GenAI can uncover hidden patterns and trends that 
might not be apparent to human analysts, thereby improving 
and accelerating the innovation process. This capability 
enables organizations to stay ahead of the curve by developing 
cutting-edge products, services, or processes that meet the 
evolving needs of the market. 


Yet, there is a significant risk that the automation of the 
innovation process could reduce the richness of human 
creativity and serendipity. Innovation thrives on human 
imagination, experimentation, and the ability to connect 
seemingly unrelated ideas in novel ways. To drive meaningful 
innovation, it is vital to integrate GenAI insights with human 
ingenuity. Encouraging collaborative environments where GenAI 
tools support and enhance human creativity can lead to more 
impactful and original innovations. This approach ensures that 
GenAI serves as a catalyst for innovation rather than a 
replacement for the human elements that make innovation truly 
groundbreaking. 


Expert Collaboration and Human-AI Synergy  

GenAI has the potential to facilitate enhanced collaboration 
among experts by providing platforms for knowledge sharing
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and joint problem-solving. GenAI systems can synthesize 
information from various disciplines, fostering interdisciplinary 
approaches to complex challenges. This collaborative 
intelligence enables teams to make more informed and 
cohesive decisions by drawing on a diverse range of insights 
and perspectives. The ability to integrate knowledge from 
different fields is particularly valuable in addressing multifaceted 
problems that require a holistic approach. 


However, there is a concern that reliance on GenAI for 
collaboration could sometimes hinder direct human interaction, 
which is essential for building trust and understanding nuanced 
perspectives. While AI can efficiently aggregate and analyze 
data, it is important to ensure that GenAI tools and systems are 
used to augment, not replace, human collaboration. Facilitating 
opportunities for direct communication and leveraging GenAI to 
enhance rather than dominate collaborative efforts can 
optimize decision- making processes. This balance ensures 
that AI supports, rather than diminishes, the critical human 
elements of teamwork and mutual understanding.

 

By embracing a synergistic approach, organizations can 
enhance their strategic visioning, policy making, business 
model transformations, innovation, and expert collaboration. 
This involves recognizing the unique contributions of human 
expertise, such as the ability to navigate ethical dilemmas, 
generate creative solutions, and understand complex social 
dynamics. When combined with AI's data processing and 
analytical power, these human strengths can help organizations 
navigate the complexities of the future more effectively.
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A holistic approach that integrates both AI and human 
intelligence positions organizations to make well-informed, 
ethically sound decisions that drive long-term success. 
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Considerations5 


05.



As AI and generative AI technologies become increasingly 
integrated into strategic foresight, ethical considerations take 
center stage. The responsible use of these powerful tools is 
crucial for maintaining public trust and achieving fair, equitable 
outcomes. This chapter delves into the critical ethical aspects 
that researchers and practitioners must navigate, including 
transparency, informed consent, bias mitigation, human 
oversight, accountability, impact assessments, data privacy, 
security protocols, inclusive algorithm design, and safeguarding 
human control. By addressing these ethical dimensions, 
individuals and organizations can ensure that their AI-driven 
foresight practices are aligned with societal values and 
contribute positively to the future. 

Ethical

Considerations5 
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Human Oversight  

Human oversight is fundamental in the use of GenAI in futures 
studies to ensure that insights and strategies are ethically 
sound and socially responsible. While AI can significantly 
enhance decision- making processes by providing data-driven 
insights and predictive analyses, it is imperative that the final 
decisions remain under human control. This approach 
maintains ethical accountability, allowing for nuanced 
judgments that AI alone may not be capable of making. Human 
insight is indispensable in interpreting AI-generated 
recommendations within the broader context of societal values, 
cultural norms, and ethical principles. 


Safeguarding human control helps to balance the strengths of 
GenAI with the critical value of human judgment, ensuring that 
AI complements rather than replaces human decision-making. 
This balance is particularly important in contexts where moral 
and ethical considerations are paramount, such as in public 
policy, healthcare, and justice. Clear guidelines and 
accountability mechanisms for AI-driven decisions are essential 
to manage the potential risks associated with automated 
decision-making processes. Organizations must establish 
standards for when and how GenAI should be deployed, 
defining who is responsible for its outcomes. This includes 
developing protocols for addressing errors, biases, or 
unintended consequences resulting from AI use. By ensuring 
that human oversight is embedded in every stage of the AI 
deployment process, organizations can uphold ethical integrity 
and maintain public trust. 


68Paulo Soeiro de Carvalho 



Paulo Soeiro de Carvalho 69

Transparency and Interpretability  

Transparency in GenI operations is crucial for building trust and 
ensuring accountability, especially when decisions have 
significant socio-economic impacts. GenAI models must be 
transparent in their processes and the factors influencing their 
scanning, analysis, and anticipations. Practitioners have a 
responsibility to ensure that the workings of AI systems are 
understandable to stakeholders, allowing them to comprehend 
how conclusions are drawn and to question or validate these 
processes when necessary. 


Transparency involves not only making the algorithms and data 
sources used in GenAI systems accessible but also ensuring 
that stakeholders are informed about the limitations and 
potential biases of these systems. This openness is essential 
for fostering a collaborative environment where AI-driven 
insights can be critically evaluated and integrated into decision-
making processes. Additionally, transparency in AI systems can 
help mitigate the "black box" problem, where AI processes are 
opaque and difficult to interpret. By promoting transparency 
and interpretability, organizations can enhance the credibility of 
AI-driven foresight activities and ensure that decisions are 
made in a way that is both informed and accountable. 

 


5 This article does not delve deeply into the broader, yet critical, discourse on ensuring a responsible 
and ethical pathway in the evolution of AI and the eventual development of Artificial General 
Intelligence (AGI). Instead, our focus is on the specific ethical considerations that are pertinent to how 
AI will impact and transform the fields of Futures Studies and Strategic Foresight. However, for 
readers int erested in exploring the broader ethical implications of AI, including issues of transparency, 
accountability, bias mitigation, and the ethical development of AGI, the bibliography includes several 
key references. Notable works in this area include Bostrom’s Superintel ligence: Paths, Dangers, 
Strategies (2014), Russell’s Human Compatible: Artificial Intelligence and the Problem of Control 
(2019), and O'Neil’s Weapons of Math Destruction (2016), which provide comprehensive insights into 
the challenges and responsibilities associated with the advancement of AI technologies. 



Mitigating Biases and Inclusive Algorithm Design  

GenAI systems are inherently susceptible to biases, which can 
be inherited from their training data or the assumptions of their 
developers. These biases can lead to skewed outcomes, 
potentially resulting in unfair or ineffective foresight. To produce 
equitable and reliable insights, continuous assessment and 
adjustment of GenAI systems are necessary. Strategies to 
mitigate biases include diversifying training datasets to ensure 
they are representative of various demographic and cultural 
contexts, involving multidisciplinary teams in AI development to 
bring multiple perspectives to the table, and employing 
fairness-aware algorithms that are designed to minimize bias. 


The design phase of GenAI systems is critical for embedding 
inclusivity and fairness. Diverse teams play a vital role in 
identifying and addressing potential biases early in the 
development process, reducing the risk of creating one-size-
fits-all models that do not adequately reflect the varied nature 
of global societies. Inclusive algorithm design ensures that AI 
systems are relevant and fair across different demographic 
groups and cultural contexts. This approach not only enhances 
the ethical integrity of AI systems but also improves their 
effectiveness by making them more adaptable to diverse 
scenarios. By prioritizing bias mitigation and inclusivity in AI 
development, organizations can foster more just and equitable 
foresight practices. 
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Enhanced Data Privacy Measures and Informed Consent  

The integration of AI in futures studies necessitates advanced 
data protection measures, especially as AI systems often 
require access to sensitive or personal data. Protecting this 
information is critical to maintaining trust and ensuring 
compliance with legal and ethical standards. Implementing 
cutting-edge encryption and anonymization techniques is 
essential for safeguarding data from unauthorized access, 
breaches, and misuse. Robust data privacy protocols not only 
protect individuals' rights but also ensure that AI systems 
operate within the bounds of ethical and legal frameworks. 


Ensuring informed consent is another crucial aspect of ethical 
AI use. Individuals must be fully aware of how their data is 
being used, the purposes for which it is collected, and the 
potential implications of its use. This is particularly important in 
projects that could influence public policy, societal norms, or 
individual rights. Clear communication and consent processes 
are vital to uphold ethical standards and respect individual 
privacy rights. Organizations should develop transparent 
consent mechanisms that inform data subjects about the 
scope and nature of data usage, providing them with the 
autonomy to make informed decisions about their participation. 
By prioritizing data privacy and informed consent, organizations 
can build trust with stakeholders and ensure that their AI-driven 
foresight activities are both ethical and socially responsible. 
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Conclusion 

06.



The integration of GenAI into Futures Studies and Foresight is 
not merely an advancement but a paradigm shift that will 
transform the field in profound ways. These technologies will 
introduce new dimensions of capability in data analysis, 
scenario generation, strategic decision-making, and even 
creative processes, with the potential to fundamentally alter 
how we anticipate and plan for the future. 


GenAI wioll enhance the ability to conduct holistic and 
contextual analyses, providing a more nuanced understanding 
of the multifaceted influences shaping the future. By 
synthesizing diverse data and information ources, GenAI offers 
foresight practitioners a more comprehensive view of the

Conclusion 
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possible futures that lie ahead. However, the reliance on AI-
generated insights necessitates a critical balance between the 
technological prowess of GenAI and the irreplaceable value of 
human intuition, creativity, interaction and ethical judgment. 


One of the most significant contributions of GenAI to strategic 
foresight is its capacity for systemic integration and complexity 
management. GenAI models excel at identifying and simulating 
the intricate interdependencies within complex systems, 
enabling more robust and resilient strategies. Yet, this very 
complexity introduces challenges of transparency, 
interpretability, and accountability. As GenAI models grow more 
sophisticated, the need for human oversight becomes even 
more critical to ensure that these tools are not only technically 
sound but also aligned with broader ethical and societal values. 


With the ability to process and interpret vast datasets, GenAI 
will significantly expande the analytical capabilities available to 
foresight practitioners, enabling more precise identification of 
patterns, trends, and potential disruptions, and offering a 
deeper understanding of future possibilities. However, the 
quality of GenAI-driven insights is contingent on the quality and 
diversity of the input data, underscoring the importance of 
robust data governance and the proactive mitigation of biases. 


The introduction of GenAI into scenario planning can signal a 
shift from static, linear methods to more dynamic, adaptive 
approaches. GenAI can support the continuous evolution of 
scenarios in response to real-time data, allowing organizations 
to remain agile and responsive in an increasingly volatile and
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uncertain world. This adaptability, however, brings with it the 
challenge of maintaining strategic coherence amidst constant 
updates and changes. Organizations must balance the need 
for flexibility with the imperative of sustaining a long-term 
strategic vision. 


Crucially, the integration of GenAI into foresight practices raises 
important ethical considerations. As GenAI becomes more 
embedded in decision-making processes, ensuring 
transparency, mitigating biases, and safeguarding data privacy 
are paramount. The ethical deployment of GenAI requires that 
human oversight remain central, ensuring that GenAI-driven 
decisions are informed by both technological insights and 
human values. 


In conclusion, the advent of GenAI in futures and foresight 
represents both a tremendous opportunity and a profound 
responsibility. These technologies have the potential to 
enhance our ability to anticipate and shape the future, but their 
successful integration requires a careful, balanced approach 
that values both technological innovation and human agency. 
As we move forward, embracing this synergy will be key to 
navigating the complexities of the future and ensuring that the 
advancements in GenAI contribute to a more informed, 
equitable, and sustainable world. 
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