
Adoption Challenges in Artificial
Intelligence and Machine Learning:
Why Technology Acceptance is Hard
(and What We Can Do about That)

Approved for public release; distribution is unlimited.

Sandia
National
Laboratories

Laura A. McNamara, PhD
Cognitive Systems Research and Development

ISR Advanced Exploitation and Human-Systems Integration

Sandia National Laboratories, Albuquerque, NM 87185

AIRES Workshop, ORNL, January 2019

Wadi, NeSA
‘lati-sra. _aboratories is a

•- _1 -.• ••L:.: • . agd
I.R: - al

E -s• -S4 ": I _I.:. :;.-C LL

-In •-ational.
• : E-ergy7s

• . F 7' ' r:r is:ration
•

SAND2020-1031C

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & 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.



2 I TOPICS

■ The literature on innovation diffusion is worth reading.

■ Algorithmic technologies have very specific adoption challenges.

• Multidisciplinary engineering environments can make innovation
adoption challenging, too.

■ AI/ML innovations need thoughtful, deliberate strategies to deal with
these challenges.
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Innovation Diffusion
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• Categories and Characteristics of
Adopters

• Characteristics of Technologies

• The Decision Process

• The S-Curve of Diffusion
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5 EVERETT ROGERS' ADOPTER CATEGORIES
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6 I CHARACTERISTICS OF INNOVATIONS

1. VISBILITY. How visible is this technology? How impactful is it? To what
extent are its benefits describable to others?

2. COMPATIBILITY. How well does the technology fit into existing ways of
doing work? Does the technology support the tasks and outcomes that people
are responsible for achieving?

3. TESTABILITY. Can people experiment with, try out, get to know the
technology, without making a wholesale commitment?

4. COMPLEXITY. How difficult is it for the target user group to develop an
accurate working mental model of the technology, so they can apply it effectively
in their work?

5. RELATIVE ADVANTAGE. Compared to existing ways of doing work, what
benefits does this bring? How much work is required for the technology to be
useful?



7 I DIFFUSION IS EXPLORATORY DECISION-MAKING

Existing Context:

• Decision-making framework: Optional/individual, collective, or top-down (authoritarian)

• Social network and communication patterns

• Perceived/recognized need

• Individual differences

> Knowledge ) Persuasion 
›>

Learn about the

innovation, how
it functions,

who's using the

innovation and

why.

This is where the

innovation

characteristics

come into play:

visibility, trialability,

relative

advantage, etc.

Decision ›> Implementation >

Let's try it! (Adopt)

Meh, not for us. (Reject)

Confirmation

• Continued integration into

practice

• Discontinue use.

• Reconsider, revisit, try out

• Confirm rejection.



8 THE DIFFUSION S-CURVE
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Algorithmic technologies have specific
innovation challenges.
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10 I CHARACTERISTICS OF ALGORITHMS AS INNOVATIONS

1. RELATIVE ADVANTAGE. The MATLAB problem. Why should I use your
techniques when I've got MATLAB?

2. COMPATIBILITY. My customers expect me to deliver an analysis or a design
within (x) days, within (y) budget. How much extra work/investment is required
for me to incorporate your technology?

COMPLEXITY. The workings of artificial intelligence, machine learning, and
other algorithmic technologies can be difficult to understand, even for highly
educated target user groups.

4, VISBILITY. To what extent are peers, colleagues, leaders, other groups
integrating this technology into their engineering workflows? What's the
impact?

5. TESTABILITY. How do I get the trial version? Does trying this out introduce
risk? Can I revert to MATLAB if this isn't useful?



Multidisciplinary engineering environments
can be challenging, too.
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1 2 I THE MATERIAL CULTURE OF WORK

Multiphysics
simulation package

FEA software

Visualization
environment

CFD Code

Engineering Analysts

Structural Dynamics
Code

Mathematica

Systems Engineers

SolidWorks

Pro/Engineer



1 3 THE MATERIAL CULTURE OF WORK
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Algorithmic technologies need thoughtful,
deliberate diffusion strategies.
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1 5 I FACILITATING DIFFUSION

1. DON'T BLAME THE LUDDITES. It's called correspondence bias, we all
do it, and it's a dangerous trap.

2, EXAMINE THE ENVIRONMENT. Structural factors, such as funding
sources and delivery schedules, can impede diffusion — or facilitate it.

WHAT IS THE TARGET DOMAIN GENERATING? If you can support
people in developing their deliverables, you build trust and promote their success.

INTERDISCIPLINARY TEAMS. An AI/ML team that's focused on
facilitating quality engineering outcomes can be a great way to facilitate the
diffusion factors we discussed earlier.



Thank you.
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