Article Type: Review Paper

Vol. 35 | No. 3 | Serial 99 | Oct. 2025
Received: 2026.02.08

Revised: 2026.04.21

Accepted: 2026.06.20

Published Online: 2026.08.20

Pages:

P-ISSN: 1027-2690

E-ISSN: 2783-4514

Keywords

Coevolution, Artificial Intelligence, Future,
Scientometrics, Meta-synthesis.

1. PhD Assistant Professor of Management of
Technology, STB.I.A.U,, Islamic Azad University,
Tehran, Iran
zohreh.karimmian@iau.ac.ir
ORCID: 0000-0002-4310-0074

2. PhD Assistant Professor of Management of
Technology, CTB.l.A.U,, Islamic Azad University,
Tehran, Iran
maryamnozari@iau.ac.ir
ORCID: 0000-0002-5501-0033

3. & PhD Candidate in Management of
Technology, SRB.I.A.U., Islamic Azad University,
Tehran, Iran (Corresponding Author)
m.hashemzadeh@srbiau.ac.ir
ORCID: 0000-0002-2399-1615

Cite This Paper: Karimmian, Z., Nozari, M.,

Hashemzadeh, M. (2025). The Coevolution of

Artificial Intelligence and the Future: A Systematic

Analysis of the Theoretical Literature. Rahyaft, 35 (3),
. (Persian).

DOI: 10.22034/RAHYAFT.2026.12228.1644

©)O

© The Author(s)
Publisher: National Research Institute for
Science Policy (N.R.I.S.P)

The Coevolution of

Artificial Intelligence

and the Future:
A Systematic Analysis of
the Theoretical Literature

1. Zohreh Karimmian

2. Maryam Nozari
3. Mostafa Hashemzadeh <

Abstract

Artificial intelligence (AI) has evolved over
the last decade from a predominantly technical
field centered on machine learning algorithms
into a transformative socio-technical force
capable of reshaping economies, governance
systems, organizational structures, and
human interactions. Simultaneously, futures
studies have gradually moved beyond narrow

forecasting approaches toward broader
frameworks concerned with uncertainty,
scenario development, socio-technical

transitions, and the responsible governance
of emerging technologies. Despite the rapid
expansion of research on Al and future-
related topics, the literature at the intersection
of these two domains remains fragmented,
multidisciplinary, and conceptually dispersed.
Existing studies often emphasize either “the
future of AI” as a technological trajectory or
“Al as a future-making force” that influences
decision-making, governance, and societal
transformation. Consequently, the reciprocal
and dynamic relationship between Al and
the future has rarely been analyzed within a
unified conceptual framework. The present
study addresses this gap by systematically
mapping the intellectual structure, conceptual
evolution, and thematic trajectories of the
literature on “Al and the future” through an
integrated quantitative—qualitative approach.
The study seeks not only to identify dominant
research streams and thematic patterns but
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also to move beyond descriptive, forecasting-
oriented analyses toward a future-oriented
interpretive framework capable of explaining
how Al development and future imaginaries
mutually shape one another. In this sense, the
research aligns with broader futures studies
perspectives that view the future not merely
as an object of prediction, but as a domain of
strategic interpretation, governance, and socio-
technical construction. Methodologically,
the study employs a mixed-method design
combining bibliometric analysis and qualitative
meta-synthesis. In the quantitative phase,
bibliometric data were extracted from the Web
of Science database and analyzed using the
bibliometrix package in the R environment,
together with CiteSpace software. The analysis
included co-occurrence networks, thematic
mapping, thematic evolution, and citation
structures in order to identify dominant
concepts, research clusters, and intellectual
trajectories across the field. The quantitative
analysis was subsequently integrated with
a qualitative meta-synthesis based on the
Sandelowski and Barroso approach. From
an initial corpus of 200 potentially relevant
studies, 50 articles were selected through
a multi-stage screening process based on
thematic relevance, conceptual richness,
methodological transparency, and policy
significance. Coding procedures involved
open coding, constant comparison, conceptual
integration, and the development of higher-
order themes.

One of the central contributions of the study
is the development of a four-axis conceptual
framework capable of integrating the
fragmented streams of the literature. The
framework consists of four interconnected
dimensions: (1) the Future of Al, (2) Future-
Making Al (3) Future-Oriented Governance
and Ethics, and (4) Human—Al Interaction.
The first dimension, “the Future of AL”
captures literature concerned with the internal
evolution of Al technologies themselves,
including developments in deep learning,
machine learning architectures, neural
networks, and technological paradigms. This
stream focuses on how Al systems evolve,
which technological trajectories become
dominant, and what factors influence future
innovation pathways. The second dimension,
“Future-Making Al,” refers to literature that
conceptualizes Al as an active tool for shaping

future systems, decisions, and socio-economic
processes. Research clusters related to
tourism and hospitality, project management,
market capability, forecasting systems, and
organizational decision support fall within this
dimension. Al here is understood not merely as
an object of future development, but as an agent
capable of influencing future realities through
predictive analytics, automation, optimization,
and strategic intervention. The third dimension,
“Future-Oriented Governance and Ethics,”
reflects the growing emphasis on regulation,
explainability, transparency, institutional
accountability, and ethical oversight. The
emergence of explainable Al and governance-
oriented research suggests that the legitimacy
of future Al systems increasingly depends not
only on efficiency and predictive performance
but also on trustworthiness, auditability, and
societal acceptance. The fourth dimension,
“Human—Al Interaction,” highlights the
relational and interpretive aspects of intelligent
systems. This stream includes studies on
Al adoption, user acceptance, collaborative
intelligence, generative Al, natural language
processing, and the changing relationship
between humans and intelligent machines. The
literature increasingly portrays Al not simply
as an autonomous computational system but
as a socio-technical actor embedded within
organizational, cognitive, and communicative
environments. The study further demonstrates
that the relationship between Al and the
future should not be interpreted as linear or
deterministic. Rather, the findings support a co-
shapingand mutually constitutive perspectivein
which technological development, governance
structures, institutional arrangements, social
imaginaries, and human practices continuously
interact and reshape one another. In this regard,
the study contributes to moving the discourse
beyond conventional forecasting toward a
broader futures studies perspective concerned
with uncertainty, governance, and scenario-
oriented thinking.

Another important finding concerns the
imbalance between technical and socio-
institutional dimensions within the literature.
Bibliometric  structures remain heavily
concentrated around predictive modeling,
deep learning, and forecasting-oriented
applications, while governance, institutional
legitimacy, and societal dimensions appear
more strongly in qualitative and conceptual
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discussions. This imbalance itself constitutes
a meaningful finding, suggesting that the field
is still transitioning from a predominantly
technical paradigm toward a more integrated
socio-technical understanding of Al futures.
From a policy perspective, the study
highlights the necessity of moving beyond
one-dimensional approaches that prioritize
either technological acceleration or restrictive
regulation alone. Instead, future Al governance
requires coordinated frameworks capable
of simultaneously supporting innovation,
accountability, transparency, and human-
centered implementation. The findings
also indicate that the rise of generative Al
and automated decision-making systems
intensifies the need for workforce reskilling,
institutional adaptation, and new governance
mechanisms capable of managing trade-offs
between predictive efficiency and institutional
responsibility. ~ The  study  contributes
theoretically by bridging fragmented debates
across Al research, futures studies, governance
studies, and socio-technical transition literature
through an integrative framework grounded
in both quantitative mapping and qualitative
synthesis. Methodologically, it demonstrates
the value of combining bibliometric analysis
with meta-synthesis to move from descriptive
mapping toward conceptual interpretation
and theory development. Nevertheless, the
proposed framework remains exploratory and
interpretive in nature and therefore requires
further empirical validation. Future research
may employ Delphi methods, scenario
planning, expert panels, and comparative
case studies to evaluate the applicability
and robustness of the four-axis framework
across different sectors, such as healthcare,
energy, education, finance, and public
administration. Additionally, future studies
could examine how emerging technological
uncertainties, regulatory shifts, and societal
expectations reshape the balance among the
four dimensions identified in this research. In
conclusion, the literature on Al and the future is
undergoing a significant transformation from a
predominantly algorithmic and forecasting-
oriented paradigm toward a multi-layered
socio-technical discourse in which predictive
capability, explainability, governance, ethics,
and human interaction jointly define the
future trajectory of intelligent systems. By
offering an integrative conceptual framework
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and a systematic mapping of intellectual
evolution, this study provides a future-oriented
perspective for understanding the evolving
relationship between Al and societal futures
and contributes to the development of more
responsible, interdisciplinary, and governance-
aware Al research.
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. Recurrent Neural Network

. Convolutional Neural Network
. Deep Neural Network

. Support Vector Machine

. Random Forest

. Genetic Algorithm

. Long Short-Term Memory

. Feature Selection

9. Hybrid Model

10. ARIMA

11. Empirical Mode Decomposition (EMD)
12. Variational Mode Decomposition (VMD)
13. Classification

14. Forecasting

15. Prediction

16. Time Series

17. Demand Forecasting

18. Load Forecasting

19. Electricity Price Forecasting
20. Risk Management

21. Climate Change

22. Covid-19

23. Big Data

24. Data Mining

25. Technology

26. Predictive Models

27. Volatility
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1. ChatGPT

2. Sentiment Analysis

3. Generative Artificial Intelligence
4. Wild Cards
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8. Optimization
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11. Big Data Analytics
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1. Pathways

2. Path Dependency

3. Transition Points

4. Artificial Neural Network
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1. Augmented Intelligence
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