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Reflections on entropy, complexity and spatial
dynamics: the rebirth of theory?

Aura Reggiani, Laurie A. Schintler, Daniel Czamanski
and Roberto Patvelli

1. CONCEPTUAL OVERVIEW
L1 Prologue

“Over the last three decades, the sheer scale and scope of global interconnectedness has
become increasingly evide / sphere, from the economic to the cultural
economic integration has intensified as the expansion of global commerce, finance, and pro-
duction binds together the economic fortunes of nations, communities, and households across
the world’s major trading regions and beyond within an emerging global market economy’
(McGrew, 2020, p. 16). Globalization generally refers to the rapidly expanding network
of interconnections that characterize modern socioeconomic life — in essence, complex
connectivity (Tomlinson, 2013). Central to and helping to drive these structural economic
e and growing are y inf technologies coupled
‘with transportation infrastructure and s s, which have intensified and expedited the flow
of people, goods and information, contributing to greater interaction, connectivity and cohe-
sion, locally and globally. In this context, shocks of various magnitudes and types, such as
pandemics, carthquakes, hurricanes, economic recessions and geopolitical events, have been
shown to produce uncertainty and dramatic change at all socioeconomic and spatial scales —
from neighborhoods to the entire globe (Broitman and Czamanski, 2021a)

In recent years our ability to madel complex spatial dynamical systems has expanded
enormously. In this regard we have witnessed new develapments and significant progress in
advanced modeling efforts (Nagurney and Qiang, 2009; Reggiani and Nijkamp, 2006, 2009)
Now, in the era of big data, driven by the diffusion of information technology, the proliferation
of human and machine sensors, and rapidly expanding capacities to pro
nate and analyze data, there are new opportunities and potentialities for modeling complex,
dynamical spatial systems intler, 2020; Schintler and Chen, 2017; Schintler and Fischer,
2020). Simultancously, there are serious concems that big data may signal the end of theory,
as it encourages a shift from the conventional hypothesis-driven scientific method to the use
of data-driven techniques that seek to uncover patterns and correlations in the absence of any
guiding hypotheses (Anderson, 2008).

Such trends and developments nec e a conceptual transition in our thinking, requir-
ing new paradigms and calling for new research imperatives regarding our approaches to
understanding and explaining comp! systems. Indeed, it is time to consider whether
fundamental concepts and theoris related models — lying spatial
economic science are still valid and useful, especially taking into account contemporary trends
and transformations. Along these lines, it is also essential to explore whether there is a need
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