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Executive Summary

The narrative of an artificial intelligence “arms race” among the great
powers has become shorthand to describe evolving dynamics in the field.
Narratives about Al matter because they reflect and shape public
perceptions of the technology. Policymakers will need to monitor these
perceptions closely, as levels of public confidence in Al directly impact
the scope for emerging technology policy. In this data brief, the second in
our series examining rhetorical frames in Al, we compare four narrative
frames that are prominent in public discourse: Al Competition, Killer
Robots, Economic Gold Rush, and World Without Work. By searching
more than seven million articles on LexisNexis over the 2012 to 2020
period, we find:

® The Competition frame predominates among the four frames
under study, both in terms of raw counts and as a percentage of
total articles that mention Al, with roughly as many occurrences in
2020 as the other three frames combined.

e While outlets that cater to niche foreign policy audiences, such as
Defense One and Foreign Affairs, have become more diverse in
terms of discourse around Al, outlets that cater to more general
audiences appear to have converged around the Competition
frame. This trend suggests that a hardening in foreign policy
discourse around Al between 2012 and 2015 may have
encouraged a perception of competition among general
audiences. Media convergence around a competitive narrative
could undermine efforts to bolster global Al standards-setting and
collaboration around testing and safety.

® As ashare of articles mentioning Al, the Killer Robots frame
peaked in 2015. In that year, the Killer Robots frame was almost
as prevalent as the Competition frame; today, it is the least
common among the four frames under study. This suggests that
early concerns about military use of Al may—for now—have
become less salient.

® As ashare of Al articles, the Economic Gold Rush frame peaked in
2018. Today, it is the second most common among all four frames
under study. This frame peaked later than the other frames,
suggesting that narratives focused on threat predominated early
in the public discourse around Al and only more recently turned
to potential opportunities. The Economic Gold Rush frame is often
associated with Big Tech companies, which suggests this more

Center for Security and Emerging Technology | 1



optimistic framing could have implications for efforts to regulate
Big Tech.

Political leaders and tech company CEOs are the individuals most
commonly mentioned in articles that use the four frames.
Prominent academics, authors, and computer scientists are less
frequently mentioned. Whether this is a reflection of existing
debates between political leaders and tech companies or an
indicator of the politicization of Al is unclear, but an intriguing
question for possible future research.

More than 95 percent of articles, distributed among a range of
sources, describe the activities of Al companies without using
these frames, or any identifiable frame. For example, many
articles are straightforward financial reporting. This suggests a
majority of media coverage about Al may avoid commentary on
the political implications of the technology. This finding also
suggests that policymakers may have leeway to shape the public
discourse around Al as the technology matures.
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Contending Frames

In an earlier analysis, “Mainframes: A Provisional Analysis of Rhetorical
Frames in Al,” we developed a novel methodology to capture
occurrences of the “Al Competition” frame in popular media sources. In
the Competition frame, Al development is described as a race between
two or more actors.! We explored the use of the frame across more than
4,000 articles from three news outlets between 2012 and 2019.

Among our findings, we observed that since 2012, “a growing number of
articles in the three news sources have included the Competition frame,
but prevalence of the frame as a proportion of all Al articles peaked in
2015.”? We concluded that the frame’s peak in 2015 and subsequent
decline as a proportion of all Al articles under study may indicate that
reporting on Al had grown more diverse and sophisticated.

In this follow-up data brief, we compare the “Al Competition" frame with
other frames in public discussion of Al. After canvassing articles about Al
across a wide range of outlets, we identified three additional rhetorical
frames. We selected these frames to offer a diversity of perspectives on
Al, emphasizing both national security and economic implications as well
as positive and negative public sentiment.

In addition to the “Al Competition” frame, the three frames under study
capture important dynamics in mass communications about Al. The
“Killer Robots” frame describes a future in which lethal autonomous
weapons select and engage targets without human supervision. This
frame argues that lethal autonomous weapons present a threat to
humanity and need to be controlled or banned. The “World Without
Work” frame describes a future in which Al replaces, as opposed to
augments, human labor. Just as machines displaced human manual labor
during the Industrial Revolution, this frame claims that Al will replace
human cognitive labor.? The “Economic Gold Rush” frame describes a
future in which Al unleashes productivity and generates massive wealth
for the global economy.

To compare occurrences of the four frames, we searched more than
seven million articles on LexisNexis over the 2012 to 2020 period. We
identified 125,567 articles that mentioned Al.* Among these, 3,207 (2.6
percent) talked about Al using one of the four frames.> Specifically, we
recorded 1,702 occurrences of the “Al Competition” frame, 480 of the
“Killer Robots” frame, 688 of the “World Without Work” frame, and 670
of the “Economic Gold Rush” frame. For each frame, we tracked its use
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over time, the outlets and authors that employ it, and the individuals and
organizations that are mentioned in association with it.

Identifying Rhetorical Frames

In our initial study of the Al Competition frame, we annotated a sample
of 10,000 LexisNexis articles, following a carefully developed annotation
framework. Drawing on this preliminary work, we developed queries for
an analysis of rhetorical frames at scale across a large corpus of news
media from LexisNexis. Specifically, we examined LexisNexis Metabase
content published in English between 2012 and 2020 by national,
newswire, or trade sources in the United States that LexisNexis
categorized as “top international, national, and business news” or “top
regional” outlets.® These criteria identified 7.9 million articles from 325
news sources.

Within this corpus, we searched for articles that included explicit mention
of “artificial intelligence” or “Al” and captured occurrences of the
Competition frame or three additional frames: “Killer Robots,” “World
Without Work,” and “Economic Gold Rush.”

Al Rhetorical Frames

As in our earlier analysis, the Competition frame describes Al
development as a race between two or more actors, such as
governments or companies. Invocations of the frame include the
following:

e a military competition (“arms race”)

e historical competition (“Cold War” or “Sputnik Moment”)

e aterritorial competition (“supremacy in Europe”)

® a competition for resources (“battle for talent”)

e any other type of competition (“two-man contest” or “Al rivalry”)

We identified invocations of the frame by searching the corpus text for
mentions of Al within a short distance (20 characters) of terms like these,
in various forms: Sputnik, foreign adversary, arms race, battle,
competition, conflict, rivalry, superiority, or strategic advantage.’
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Economic Gold
Rush

World Without
Work

Killer Robots

Competition

“Cashing in on artificial intelligence”

“Companies are rushing to develop technologies incorporating
such autonomous learning technology.... Other businesses
have ideas about how to take advantage of the coming Al

revolution.”

Nikkei Asia

“A Machine May Not Take Your Job, but One Could Become
Your Boss”

“For decades, people have fearfully imagined armies of hyper-
efficient robots invading offices and factories, gobbling up jobs
once done by humans. But in all of the worry about the
potential of artificial intelligence to replace rank-and-file
workers, we may have overlooked the possibility it will replace
the bosses, too.”

The New York Times

"US general warns of out-of-control killer robots"

“America's second-highest ranking military officer, Gen. Paul
Selva, advocated Tuesday for ‘keeping the ethical rules of war
in place lest we unleash on humanity a set of robots that we
don't know how to control.”

CNN

“U.S. and China battle for technological supremacy”

“Escalating tensions between the U.S. and China are stoking
the narrative of an all-out artificial intelligence arms race
between the two countries.”

CBS News

The “Killer Robots” frame describes a future in which lethal autonomous
weapons or “fully autonomous weapons” select and engage targets
without human supervision.® Killer robots, in this frame’s usage, are self-
targeting, independent, and unsupervised. Some who employ this frame
argue that lethal autonomous weapons present a threat to humanity and
need to be controlled or banned. Others who use this frame contend that
fully autonomous weapons lack the interpretive capacities and situational
awareness necessary to comply with the laws of war.® Still others
employing the frame argue that “killer robots” create an “accountability
gap” and offend basic human dignity.1°

Center for Security and Emerging Technology | 5




We considered articles to invoke the frame if they included a mention of
Al along with such terms as autonomous weapons, slaughterbots,
international humanitarian law, laws of war, killer robots, human control,
International Committee for Robot Arms Control, threat to humanity,
Martens Clause, Convention on Certain Conventional Weapons,
autonomy, DOD Directive 3000.09, or existential risk. We also included
articles that mentioned “prohibition” or “ban” within a short distance of
a reference to AL.!

The “World Without Work” frame describes a future in which Al replaces,
as opposed to augments, human labor.'> Some argue that Al will displace
certain jobs and create new ones. Others claim that Al will help meet the
challenge of declining birth rates and flagging productivity in countries
such as Japan or China. Still others foresee a more ominous future where
heavily populated countries suffer a “population curse” similar to nations
that struggled from a surfeit of fossil fuels in the postwar period (the
“resource curse”).!3 The historian Yuval Noah Harari writes of a new
“global useless class” where Al and biotech not only displace jobs but
create new forms of inequality through the merger of machine learning
and genetic engineering.'* Unlike the Industrial Revolution, which had a
“de-skilling” effect by opening up jobs and whole sectors to lower-skilled
labor, the Al revolution could have the opposite effect: machines will
make higher-skilled workers more productive and those with lower-skill
jobs more vulnerable to automation.'® The author Kai-Fu Lee argues that
manual jobs involving higher levels of dexterity or those requiring
“compassion and creativity” may be less at risk than other “repetition-
rich white collar jobs.”?® According to many uses of this frame, surging
productivity growth will not necessarily translate into shared prosperity
or rising compensation.'’

To find invocations of the World Without Work frame, we searched for
articles that mentioned Al and included such phrases as global useless
class, employment polarization, livelihoods, mass joblessness, fourth
industrial revolution, winners and losers, or jobs eliminated. We also
considered articles that mentioned the terms “displace” or “replace”
within a short distance of a reference to the word “job.”

The “Economic Gold Rush” frame describes a future in which Al
unleashes productivity and generates massive wealth for the global
economy.'® Some uses of this frame tend to highlight upper-bound
estimates of Al’s potential to stimulate global growth without noting the
lower-bound estimates, caveats, or historical trends. Other uses of this
frame recognize the risks and argue that governments will need to invest
in education and workforce training. This frame often analogizes Al to
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electricity in its potential transformative effects on the global economy.
The Economic Gold Rush frame tends to focus on absolute as opposed to
relative gains and touts aggregate economic benefits as opposed to
differential effects at the national and sub-national levels or across
different sectors.

We counted articles as invoking the Economic Gold Rush frame if they
mentioned Al alongside references to a productivity dividend, Al
revolution, golden opportunity, labor productivity improvement, or
similar concepts.

In the resulting corpus of frame-invoking articles, we assessed the
prevalence of frames over time and across outlets. We also examined
trends in references to individuals and organizations.!®
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Findings

The Competition frame predominates among the four frames under
study, both in terms of raw counts, as shown in Figure 1, and as a
percentage of total articles that mention Al.

e For 2020, we recorded 728 occurrences of the Competition frame
as compared to 337 occurrences for the Economic Gold Rush
frame, 301 occurrences for the World Without Work frame, and
96 occurrences for the Killer Robots frame.

® In 2020, the Competition frame comprised 1.3 percent of Al
articles that year, as compared to 0.2 percent for the Killer Robots
frame, 0.5 percent for the World Without Work frame, and 0.6
percent for the Economic Gold Rush frame. The majority of
remaining articles do not contain any identifiable frame. For
example, many articles describe the activities of Al companies
without any comment on Al.2°

Figure 1. Al Competition Frame Occurred Most Frequently Among
Contending Frames Between 2012-2020.
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In our original analysis, which looked at outlets that cater to niche foreign
policy audiences (e.g., Defense One and Foreign Affairs), we found a
decline in the use of the Competition frame after 2015, suggesting that
reporting on Al became more diverse among those publications. In this
analysis, which includes a wider range of outlets, many of which cater to
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more general audiences, the continued prevalence of the Competition
frame suggests a convergence around this frame. Perhaps a hardening in
foreign policy discourse around Al between 2012 and 2015 among niche
audiences encouraged a perception of competition among a more
widespread audience.

From 2012 to 2020, as a share of articles that reference Al, the Killer
Robots and World Without Work frames declined. By contrast, the
Competition and Economic Gold Rush frames increased, as seen in
Figure 2. As a share of articles mentioning Al:

e The Killer Robots frame peaked in 2015. In that year, the Killer

Robots frame was almost as prevalent as the Competition frame;
today, it is the least common among the four frames under study.
The peak in 2015 coincided with significant outreach and media
activity by the Campaign to Stop Killer Robots.?! The uptick in
2017 could be related to the short film “Slaughterbots,” which
debuted at a side event of the United Nations’ Convention on
Certain Conventional Weapons and went viral that year.22 While
the Terminator franchise has shaped the popular imagination on
Al, the trend lines suggest that media reporting on Al has
increasingly adopted other frames.

The World Without Work frame peaked in 2015. At the time, it
was the third most prominent frame after the Competition and
Killer Robots frames.

The Al Competition frame also peaked in 2015 and, after an initial
decline, has leveled out through 2020. This finding is consistent
with our initial study.

The Economic Gold Rush frame peaked in 2018. Today, it is the
second most common among all four frames under study. That
this frame peaked later than the other frames is consistent with
the theory that increasing commercialization of Al shapes public
discourse around the technology. The growing prevalence of the
Economic Gold Rush frame also suggests that frames centered on
threat predominated early in the public discourse around All,
which only more recently turned to potential opportunities.
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Figure 2. Frames Focused on Al Threats Declining while Frames Focused
on Al Opportunities Increasing

PERCENTAGE OF Al ARTICLES

2.00% — (

1.50% — J

1.00% —| a v
T 4 |

0.50% —| : \ »

0.00%

[T I T T T 1 T 1T 1T 1
2012 2016 2020 2012 2016 2020 2012 2016 2020 2012 2016 2020
ECONOMIC GOLD RUSH ~ WORLD WITHOUT WORK KILLER ROBOTS COMPETITION

YEAR

Source: LexisNexis, 2012-2020.

Political leaders and tech company CEOs are the individuals most
commonly mentioned in articles that use the four frames. Prominent
academics, authors, and computer scientists are less frequently
mentioned. In terms of specific people most frequently mentioned in an
article’s discussion of Al using one of the four frames:

e The political leaders most frequently mentioned in association
with the frames are Donald Trump, Barack Obama, Xi Jinping, and
Vladimir Putin.

e Jeff Bezos, Bill Gates, Elon Musk, Sundar Pichai, and Mark
Zuckerberg are the most commonly cited tech company CEOs or
former CEOs.

e Donald Trump is the individual most frequently cited in articles
using the World Without Work and Competition frames. Elon
Musk is the most commonly mentioned individual in articles using
the Killer Robots frame.
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e U.S. political leaders were frequently mentioned in articles that
contained the World Without Work frame; the 10 most frequently
cited individuals included two Republican leaders and five
Democratic leaders.

As displayed in Table 1, companies, specifically Al companies, and U.S.
government organizations are the organizations most commonly
mentioned in articles that use the four frames.?3 Universities, non-profit
organizations, international bodies, and foreign governments were less
frequently mentioned. In terms of organizations mentioned in association
with the four frames:

e Technology companies such as Amazon, Apple, Facebook, Google,
and Microsoft are among the organizations mentioned most often
in articles that use one of the four frames. Al companies like these
appear in:

o 32 percent of articles that contain the Killer Robots frame;

o 26 percent of articles that contain the World Without
Work frame;

o 36 percent of articles that contain the Competition frame;
and

o 41 percent of articles that contain the Economic Gold Rush
frame.

e Google is the top-mentioned organization in articles that contain
the Competition and Killer Robots frames, while Amazon is the
top-mentioned organization in articles that contain the World
Without Work frame. The appearance of companies in articles
invoking the Competition frame highlights that it describes both
geopolitical and business competition.

e U.S. Government organizations (e.g., Department of Treasury,
Congress) were the second most commonly mentioned
organization type for the Killer Robots and World Without Work
frames. Media organizations (e.g., BBC, CNN, Business Insider)
were the second most common in articles using the Economic
Gold Rush frame.

o Interms of specific U.S. government organizations, the
U.S. Department of Defense is mentioned the most often
in articles associated with the Killer Robots frame, while
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the United States Congress is mentioned the most often in
articles associated with the World Without Work frame.

Table 1. Al Companies and U.S. Government Entities Are the Most
Common Types of Organizations in Articles that Invoke a Frame.

Percentage of Organization Mentions by Frame

Organization Type Economic Gold | World Without

Rush Work Killer Robots Competition
Al Company 40.7% 26.0% 31.5% 35.9%
Company (not Al) 28.9% 20.0% 8.6% 19.7%
U.S. Government 7.0% 23.6% 25.0% 16.7%
Media 12.1% 12.2% 12.9% 12.0%
University 3.5% 4.9% 9.7% 5.5%
IGO 2.5% 5.6% 3.9% 2.3%
NGO 1.3% 2.7% 4.6% 2.1%
Foreign Government 1.0% 0.8% 0.9% 1.4%
Other 0.7% 1.9% 2.0% 2.2%

Source: LexisNexis, 2012-2020.%*

The top news sources that contain a frame include PR Newswire (671),
Forbes (450), The New York Times (312), CNN (249), Seeking Alpha (221),
Morningstar (199), PRWeb (173), TheStreet.com (171), CNN International
(82), Business Wire (80), Investor’s Business Daily (65), CQ Roll Call (62),
U.S. News & World Report (61), Fox News (59), CIO (50), ZDNet (48), The
Boston Globe (45), Wired (44), Politico (42), The Christian Science Monitor
(37), and Slate (28). Table 2 displays the number of times each frame was
invoked by these sources.

The news outlets with the highest number of articles between 2012 and
2020 using the Killer Robots frame are The New York Times and Forbes.
Those with the highest number of articles using the World Without Work
frame are Seeking Alpha and Forbes. The outlets with the highest number
of articles using the Competition and Economic Gold Rush frames are PR
Newswire, Forbes, Seeking Alpha, and Morningstar.
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Table 2. PR Newswire, Forbes, and The New York Times Publish the Most

Articles that Invoke a Frame.

Number of Times Frame Used by Source

LRI ST EZTS(;TSIE Witr:/gz‘zl\(jVork Killer Robots ~ Competition
PR Newswire 208 56 27 380
Forbes 96 81 43 230
The New York Times 7 79 121 105
CNN 17 58 55 119
Seeking Alpha 80 107 2 32
Morningstar 66 18 4 111
PRWeb 52 14 8 99
TheStreet.com 37 13 12 109
CNN International 4 49 11 18
Business Wire 41 8 1 30
Investor's Business Daily 12 10 2 41
CQRoll Call 7 13 22 20
US News & World Report 10 12 11 28
Fox News 3 29 4 23
Clo 9 6 4 31
ZDNet 7 3 4 34
The Boston Globe 2 14 12 17
Wired 3 4 15 22
Politico 0 7 3 32
The Christian Science Monitor 3 7 17 10
Slate 2 3 16 7

Source: LexisNexis, 2012-2020.
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Concluding Observations

Rhetorical frames in Al serve as a barometer of public perceptions and
provide insight into whether those perceptions are becoming more
cooperative or competitive over time. To increase public trust in the
technology, policymakers should monitor these narratives closely and
take steps to respond to the concerns expressed in the evolving discourse
on Al.

In the course of our research, we detected additional proto-frames
worthy of study: the Eye in the Sky frame describes the use of Al for
intelligence applications and surveillance technologies; the Speeding
Bullet frame emphasizes the ability of Al to accelerate the pace of
warfare, cyber operations and decision making; the Wolf in Sheep’s
Clothing frame reflects concerns about bias in the design, development
and use of Al-enabled systems, including biased training data and
concerns about automation bias in human-machine teams; and the
House of Cards frame emphasizes the brittle nature of Al systems and
their tendency to fail when encountering novel or complex environments
for which they were not trained.

Future research could track these and other frames or explore sub-
categories of the frames under study. For example, analysts could
disaggregate the Competition frame into the categories of competitive
dynamics between states and competition over talent in the private
sector. By monitoring changes over time in the usage of rhetorical frames
in niche and general audience sources, policymakers could more
proactively shape the public discourse around Al and address legitimate
concerns over safety, security, and reliability, thereby increasing public
trust in the technology.
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