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Appendix B: 

Background & Methodology

At the outset of this project we recognized that emerging 
technologies will have significant impacts on both national security and on 
society and hu-man flourishing. But in order to determine which 
technologies would have the greatest impact, and in which areas, we needed 
to create a more standardized technology taxonomy. 

We reviewed the literature and compiled technology categories used 
across various think tank, research, and government documents, expecting 
natural categories to emerge. We ended up facing several challenges:

• There is no standardized way of talking about and organizing technol-
ogies across different organizations and documents. Variations in the
usage of terms like applications, capabilities, enablers, and core tech-
nologies made compilation and side-by-side comparisons difficult.

• Individual documents lacked a systematic method for categorizing dif-
ferent technologies. For example, lethal autonomous weapons might
be placed alongside biotechnology, or big data alongside artificial intel-
ligence. However, technologies of interest are not necessarily directly
comparable. Some serve as core underlying capabilities while other sit
closer to the application layer.

• The sources that do succeed in creating more structured categories
begin in the outer layer with end uses, applications, and component
technologies. As a result, there are numerous overlaps between catego-
ries. For example, supply chain management crosscuts the Internet of
Things, blockchain, artificial intelligence, and nanotechnology among
others. This resulted in a crowded picture of the technologies involved.

For these reasons, we could not easily delineate the relationships and 
implications of these technologies with the existing categories available in the 
literature. 

To solve this, we used technical and scientific papers, academic journals, 
and information from national laboratories to decompose each technology of 
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interest into its components, derivatives, and applications. This gave us the 
borders of each technology and a map of relationships to organize the tech-
nologies into the broadest categories for comparison without sacrificing de-
tails or precision of our categories. In this way, we created a tree that shows 
the boundaries between technologies and the many branches of applications 
while grouping them into families, or bundles of technology domains. 

Despite our best efforts, our categorization still has limitations, and 
throughout the progress of our work we gained an appreciation for the exist-
ing literature and the attempts of our predecessors. To situate the landscape of 
technologies in a more comprehensive but precise way, we had to identify and 
decompose the broadest categories of technology into component capabilities 
or technologies, derivative capabilities, and applications. This posed another 
set of challenges:

•	 The ways in which certain technologies have entered the public dis-
course raised significant obstacles. An ideal taxonomy would break 
down each technology into a common set of components. Unfortunate-
ly, familiarity with and interest in these details are uneven across the 
technologies and resist standardization. For example, under quantum 
technology, we have the components computing, sensing, and com-
munication, which form the core of quantum capabilities. Approach-
ing genomic engineering in this manner would give us something along 
the lines of computational modeling, genetic logic, DNA synthesis and 
assembly, and directed evolution. Most of our audience is far less fa-
miliar–and interested–in the latter. On the other hand, the literature 
on artificial intelligence and its related technologies has become widely 
dispersed in the public discourse, which may explain why components 
of artificial intelligence such as big data analytics and machine learning 
are frequently given equal status to artificial intelligence. 

•	 Some technologies don’t lend themselves well to neat partitions be-
tween capabilities and applications. The capabilities and applications 
themselves may be ambiguous. This may be because the scholarly dis-
course and research has not yet matured or that capabilities have not 
made their way into clear use-cases and applications. For synthetic bi-
ology and genomic engineering, in particular, genomic engineering is 
both a technology of interest and a component capability of synthetic 
biology. 
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•	 The decomposition of the technologies allowed us to capture and or-
ganize much of the existing literature, but this doesn’t mean that we 
have exhausted every technology that may have an impact on military 
and society/human flourishing. We were bound to make a trade-off 
between the depth and the breadth of this taxonomy. 

Despite these many challenges, by starting from the underlying tech-
nology rather than use-cases or applications, we were able to create a prac-
tical technology taxonomy that is closer to “mutually exclusive, collectively 
exhaustive” (MECE) principles. We have attempted to create minimal over-
lap between the combined components and derivative capabilities across the 
technologies. By grouping families of technologies in technology areas, we 
have also situated cross-cutting applications squarely within the context of a 
single technology domain without losing sight of their cross-domain effects. 

Our goal was not to create a taxonomy simply for taxonomic purpos-
es, but we put significant thought and energy into identifying and organizing 
the technologies of interest such that the taxonomy reflects the technical con-
tours and relationships in order to achieve a level of systematic accuracy. This 
taxonomy isn’t complete or depth-intensive, nor was it intended to be. Our 
purpose was simply to look for a way to better understand and visualize the 
military and societal implications of technologies in order to inform the rest 
of this project.




