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Abstract

Today, human quality of life depends heavily on a stable and reliable energy supply, making
energy security an increasingly important issue. In this context, businesses and government
institutions concerned with energy security are increasingly examining emerging issues and
signals that may influence their future policies and help them adapt to rapidly changing
conditions. Accordingly, this study aimed to identify potential signals of the future,
particularly weak signals of emerging developments in the energy security domain.
Methodologically, this developmental-applied study developed a novel four-stage approach
that integrates advanced text-mining techniques and probabilistic topic modeling,
comprising web mining, text mining, signal discovery, and visualization, to identify weak
signals of the future in the energy security sector. By analyzing scientific articles published
between 2020 and 2024 using the proposed approach, the findings indicate that policies
concerning the integration of blockchain technology and renewable energy sources into
policymaking processes represent some of the most significant weak signals. This finding
highlights growing interest in high-capacity and decentralized energy production, storage,
optimization, and financial systems. Furthermore, evidence suggests that the concept of the
circular economy is gaining increasing policy attention, creating conditions for a transition
toward a prosumer society, in which consumers also participate in energy production. By
illuminating both established and emerging drivers that may shape the future of the energy
sector, this study provides useful insights into potential trajectories for the sector.
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1. Words Embedding
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1. Latent Dirichlet Allocation
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1. Coherence
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