
Proposition 
The “soft” and “hard sciences are more similar than different. Scientists in all disciplines should eradicate this 
distinction altogether because it only hinders the collaboration necessary to promote high-quality interdiscipli-
nary research for tacking the difficult sociotechnical problems of the future. 
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Evidence 
Evidence for this proposition is provided via an analogy between the study of human behavior and the study 
of plutonium, which demonstrates the parallels between these two ostensibly unrelated scientific disciplines. 
The materials differ, but thought processes and methodologies used to study them are comparable. During 
the initial World War II studies of plutonium, the element seemed perplexing and unknowable, with no con-
sistency in density measurements across time or samples. Yet, with rigorous study and experimentation, the 
initial chaos and variability became manageable and predictable. In much the same way, the predictability in 
seemingly random human behavior can be understood through rigorous study and experimentation. 

Parallels Between Plutonium and Human Behavior 

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC, a wholly 
owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. 
Idea Connection Systems, Inc. (ICS) is a management consulting firm founded by Robert Rosenfeld in 1988 that specializes in the human dynamics of innovation. 



Implications of  the Plutonium/Human Behavior Analogy 

Read the full paper at https://doi.org/10.13140/RG.2.2.23508.27522   

 

Recommendation 
Ultimately, we propose replacing the current segregated view of science, with its ranking of scientific disci-
plines on the hard-to-soft continuum, with an alternative view. This alternative view emphasizes the exist-
ence of fuzzy rather than distinct boundaries among the various disciplines as well as their overlaps and 
interconnections, in something akin to a neural network. This alternative view highlights the interconnec-
tions that permeate science rather than focusing on stringent black-and-white distinctions and narrow defi-
nitions that may be used to erect barriers among disciplines and hinder interdisciplinary collaboration. 

Interdisciplinarity of Scientific Research 
The growing interdisciplinarity of scientific re-
search requires effective collaboration across 
disciplines. A focus on similarities rather than 
differences among researchers from different 
disciplines is necessary. Team cohesion and 
mutual respect are key attributes for effective 
interdisciplinary research. 

Role of Judgment in Science 
Judgment and subjectivity are inherent in all scien-
tific endeavors and are not confined to the social 
and behavioral sciences, as commonly perceived. 
However, subjectivity does not necessarily imply a 
lack of scientific rigor. It should be embraced and 
leveraged because it can contribute to novel hy-
potheses, progression of ideas, and serendipitous 
findings. 

Importance of Human Behavior 
Human behavior is a significant driver in many are-
as. “Wicked” sociotechnical problems of the future 
require increased focus on the people in the sys-
tem. Further, all scientists must understand and 
apply key principles from the social and behavioral 
sciences to succeed in today’s collaborative work-
place and support a range of innovation approach-
es. 

Soft vs. Hard Distinction 
The soft vs. hard distinction should be eradicated 
altogether because it no longer serves a purpose 
and creates unnecessary artificial barriers that 
cause more harm than good. Eliminating the soft 
vs. hard distinction opens the door for more ro-
bust and inclusive collaboration that leverages 
the strengths of multiple disciplines. 


