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Introduction   

Planning new weapon systems, forces, or operational concepts – such as multi or all- domain 

operations - is afflicted with deep uncertainty due to complexity and related emergent phenomena, 

as well as our inherent inability to predict details of future crises and conflicts. Complexity arises 

from the nonlinear relationships and overlapping effects, leading to possible emergent phenomena 

and, often. counterintuitive effects and results. Instead of optimizing for a well-defined but 

extremely speculative point-case future, these challenges require us to better understand the 

possibility space and design accordingly—as by seeking future capabilities able to cope with a 

broad range of challenges as they actually arise, often in surprising ways. To do so, methods and 

tools are needed to detect, comprehend, visualize, and manage possibilities in complex 

international systems and complex wartime operations—to include  anticipating and dealing with 

emergent phenomena.  All of this must be accomplished in a way understandable to decision 

makers and warfighters. Some ideas have been discussed in Davis (2014) and Mittal et al. (2018). 

These challenges of complexity and emergence are not truly new and have been addressed 

in the language and constructs of their times by authors from Sun Tzu to Clausewitz. However, 

due to jointness, networking, long-range fires, precision weapons, special operations, gray-area 

operations, and other developments, the complexity of military planning and operations has 

increased substantially. For example, straightforward attrition battles between ground forces are 

no longer the focal point. Further, because so many relationships are nonlinear, small changes can 

have dramatic and unforeseen effects. Many current decision support tools fall short in addressing 

such issues, including supportive simulation efforts.  

The idea of exploratory analysis and the search for strategies that are flexible, adaptive, and 

robust arose in defense planning (Davis, 1994) with multi-scenario analysis and what came to be 

capabilities-based planning arose in parallel in research to understand implications of complexity 

theory for analysis (Bankes, 1993) and applications to social problems, such as climate change 

(Lempert et al., 2003).  Related strands of research sprung up in Europe, as in work by Kwakkel 

and Pruyt (2013). Together, these methods are now referred to as about decision-making under 

deep uncertainty, for which an international society now exists with an overview volume (Marchau 

et al., 2019). 



These and additional methods are needed to cope with the full spectrum of military 

challenges resulting from complexity and emergence. The special issue is reaching out for 

examples of current research and results on these issues. Possible topics for authors to consider 

include, but are not limited to:  

• Application of methods of complexity theory to defense simulation for analysis, 

training and education, and decision support 

• Methods and tools for detecting, visualizing, and managing complexity and 

emergence in defense applications 

• Methods and tools addressing deep uncertainty—as reflected in both model 

parameters and the choice of models themselves 

• Exploratory modeling and analysis and alternative methods 

• Creating system capabilities, forces, and concepts of operations that are flexible, 

adaptive, and robust 

• Choosing among options for future forces with the above in mind 
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