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Introduction

Tech companies and governments alike see the potential for
artificial intelligence (AI) and have moved to develop machine learning (ML), particularly deep learning, applications
across a variety of sectors — from healthcare to national security [Kanaan, 2020; Horowitz, 2018]. Civil society groups,
governments, and academic researchers have expressed concerns about AI related to safety [Amodei et al., 2016;
Russell, 2019], discrimination and racial bias [Noble, 2018;
Barocas et al., 2019], and risks associated with uses of AI
in a military and government context [Brundage et al., 2018;
Horowitz, 2019; Zwetsloot and Dafoe, 2019].
There is a small but growing literature that surveys the
AI/ML community. Most existing surveys focus on eliciting
researcher forecasts on AI progress, such as when specific
milestones will be reached or when AI will surpass human
performance at nearly all tasks [Sandberg and Bostrom, 2011;
Grace et al., 2018; Gruetzemacher et al., 2020]. Others have
focused on how computer scientists define AI [Krafft et al.,
2020] or the impact of AI on society [Anderson et al., 2018].
AI/ML professionals have also been surveyed in regard to
their views on working on military-related projects [Aiken
et al., 2020b] and their immigration pathways and intentions
[Aiken et al., 2020a; Zwetsloot et al., 2021].
To better understand the attitudes of this critical community, which will impact future AI governance, we surveyed
524 technical experts’ attitudes about the governance of AI.
Key results from our survey include:

Machine learning (ML) and artificial intelligence
(AI) researchers play an important role in the ethics
and governance of AI, including through their
work, advocacy, and choice of employment. Nevertheless, this influential group’s attitudes are not
well understood, undermining our ability to discern
consensuses or disagreements between AI/ML researchers. To examine these researchers’ views,
we conducted a survey of those who published in
two top AI/ML conferences (N = 524). We compare these results with those from a 2016 survey
of AI/ML researchers and a 2018 survey of the
US public. We find that AI/ML researchers place
high levels of trust in international organizations
and scientific organizations to shape the development and use of AI in the public interest; moderate
trust in most Western tech companies; and low trust
in national militaries, Chinese tech companies, and
Facebook. While the respondents were overwhelmingly opposed to AI/ML researchers working on
lethal autonomous weapons, they are less opposed
to researchers working on other military applications of AI, particularly logistics algorithms. A
strong majority of respondents think that AI safety
research should be prioritized more and a majority
that ML institutions should conduct pre-publication
review to assess potential harms. Being closer to
the technology itself, AI/ML researchers are well
placed to highlight new risks and develop technical solutions, so this novel data has broad relevance. The findings should help to improve how
researchers, private sector executives, and policymakers think about regulations, governance frameworks, guiding principles, and national and international governance strategies for AI.

• Relative to the American public, AI/ML researchers
place high levels of trust in international organizations
(e.g., the UN, EU, etc.) to shape the development and
use of AI in the public interest. While the American
public rated the US military as one of the most trustworthy actors, AI/ML researchers place relatively low levels
of trust in the militaries of countries where they do research.
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• The majority of AI/ML researchers (68%) indicate that
AI safety, broadly defined, should be prioritized more
than it is presently.
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• The respondents are wary of AI/ML researchers working on certain military applications of AI. Respondents
are the most opposed to other researchers working on
lethal autonomous weapons (58% strongly oppose) but
far fewer are opposed to others working on logistics algorithms (6% strongly oppose) for the military. 31% of
researchers indicate that they would resign or threaten to
resign from their jobs, and 25% indicate that they would
speak out publicly to the media or online, if their organization decided to work on lethal autonomous weapons.
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U.S.−China competition
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Cyber attacks

Critical AI systems failure
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Autonomous weapons

Autonomous vehicles

Method

To study attitudes about trust and governance in AI, we
contacted 3,030 AI/ML researchers between September 16
and October 13, 2019, of whom 524 researchers responded
(17%). The researchers were selected based on having papers accepted at two top AI research conferences, following
the sampling frame of Grace et al. 2018. One group of respondents had papers accepted to the 2018 NeurIPS conference and the other to the 2018 ICML conference. Another
group had papers accepted at NeurIPS and ICML in 2015
and participated in a 2016 researcher survey on AI [Grace
et al., 2018]. We chose the sample to match that of Grace et
al. (2018), which chose ICML and NeurIPS as they were the
two largest, widely cited, and general conferences [Zhang et
al., 2021b]. The complete methodology, results, figures, and
tables of the survey can be found in Zhang et al. (2021a).
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Value alignment

AI governance challenge

• Researchers reveal nuanced views about the appropriate
sharing of research. While most researchers believe that
“researchers should be encouraged to share” all aspects
of research, there is considerable variation among the
aspects of research that they feel “must be shared every
time”: 84% think that high-level description of the methods must be shared every time while only 22% think
that of the trained model. Further, a majority of AI/ML
researchers (59%) support “pre-publication review” for
“work that has some chance of adverse impact.”

Results

Figure 1 shows the mean importance of AI governance challenges, along with the corresponding 95% confidence interval for both AI/ML researchers and the general public [Zhang
and Dafoe, 2020]. For the AI/ML researcher group, almost all
issues were rated as having a mean importance of around 2.5,
between “somewhat important” and “very important,” with
the top five issues including preventing criminal justice bias,
ensuring autonomous vehicles are safe, preventing critical AI
system failure, protecting data privacy, and preventing mass
surveillance. Hiring bias and technological unemployment
are rated slightly (about 0.3 points) lower than other issues.
The one outlier is “Reducing risks from US-China competition over AI,” rated significantly below the other challenges at
1.8 (just below “somewhat important”); this result may be an
artifact of our question phrasing, in that AI/ML researchers
may believe that risks from US-China competition are real,
but not one that is helped by “tech companies and governments” trying to “carefully manage” them.
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Figure 1: Perception of “how important it is for tech companies and
governments to carefully manage” AI governance challenges. We
compare AI/ML researchers’ and the US public’s responses. Each
respondent was presented with five AI governance challenges randomly selected from a list of 13. Respondents were asked to evaluate the importance of each governance challenge using a four-point
scale (the slider scale allows respondents to input values to the tenth
decimal point): 0 = not important, 1 = not too important, 2 = somewhat important, 3 = very important. We present the mean responses
for each governance challenge (by respondent type) along with the
corresponding 95% confidence intervals.

There is considerable overlap between the assessment of
AI governance challenges by AI/ML researchers and the US
public. Both groups rate protecting data privacy, preventing
mass surveillance, and ensuring that autonomous vehicles are
safe among the five most important governance challenges.
AI/ML researchers placed significantly less importance on
value alignment1 , technological unemployment, and hiring
bias, and slightly more importance on critical AI systems failure, criminal justice bias, and autonomous vehicles, than the
public. The gap between AI/ML researchers and the US public is particularly large when it comes to preventing the risks
from US-China competition in AI. In contrast to AI/ML researchers’ relatively low mean rating of 1.77 out of 3, the US
public gave US-China competition a mean rating of 2.52 out
of 3.
Good governance benefits from understanding what institutions and organizations AI/ML researchers (and other
1
Defined as “AI systems are safe, trustworthy, and aligned with
human values.”
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stakeholders) trust. To test AI/ML researcher trust in different organizations and institutions, we ask: “Suppose the
following organizations were in a position to strongly shape
the development and use of advanced AI. How much trust do
you have in each of these organizations to do so in the best
interests of the public?” Respondents were shown five randomly selected actors. For each actor, they then assigned a
number value on a four-point scale ranging from 0 “no trust
at all” to 3 “a great deal of trust.” For AI/ML researchers, the
most trusted actors, with a mean score above 2, were nongovernmental scientific associations and intergovernmental
research organizations. The Partnership on AI, a consortium
of tech companies, academics, and civil society groups, is
also rated relatively highly (mean score of 1.89). It is noteworthy that these more neutral, scientific organizations received the highest trust ratings but currently play a relatively
small role in AI development and management.
Relative to the American public, AI/ML researchers place
high levels of trust in international organizations (e.g., the
UN, EU, etc.) to shape the development and use of AI in the
public interest. While the American public rated the US military as one of the most trustworthy actors, AI/ML researchers
place relatively low levels of trust in the militaries of countries where they do research.
The safety of AI systems may be a critical factor in their
development and adoption. We asked respondents about their
familiarity with and prioritization of AI safety. We described
AI safety in a broad way, as focused on “making AI systems
more robust, more trustworthy, and better at behaving in accordance with the operator’s intentions,” and also provided
examples. We first sought to understand how familiar researchers were with AI safety research. We asked them to
make a self-assessment using a five-point scale, ranging from
0 “not familiar at all (first time hearing of the concept)” to
4 “very familiar (worked on the topic).” To evaluate views
about the value of AI safety research, we asked respondents,
“How much should AI safety be prioritized relative to today?” Respondents selected answers on a five-point Likert
scale, ranging from -2 “much less” to 2 “much more” with 0
meaning “about the same.”
The AI/ML researchers we surveyed report, on average,
moderate familiarity with AI safety as a concept. The distribution follows an approximately normal distribution, although it is right-skewed. 3% of respondents say that they
are “not familiar at all” with AI safety while 15% say they
are “very familiar.”
When asked about prioritizing AI safety an overwhelming
majority of our respondents (68%) say that the field should
be prioritized more than at present. These results demonstrate
significant growth in the reported prioritization of AI safety
in the research community, though different definitions may
have caused these differences. In a similar survey of AI/ML
researchers conducted in 2016, 49% of respondents believed
that AI safety should be prioritized more than it was at the
time [Grace et al., 2018].2
2

We updated the definition of AI safety research from Grace et
al. 2018 after consultation with AI/ML researchers working in AI
safety research.
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The AI/ML research community has recently seen innovation and subsequent controversy regarding publication norms,
which also relate to questions of trust. Such norms concern
when, how, and where research is published. OpenAI’s release strategy for GPT-2, a large language model, is a prime
example. Citing concerns the system could be used for “malicious purposes”, they employed a staged release strategy; the
initial paper was accompanied by a smaller version of GPT-2,
the full model only being released eight months later [Solaiman et al., 2019].
We asked questions to generate insights into AI/ML researchers’ views on publication norms. First, we assessed
how much they agree or disagree that “machine learning research institutions (including firms, governments, and universities) should practice pre-publication review,” which involves “a strong norm or policy” to have discussions that are
“informed, substantive, and serious” about “the ethical implications of publication”. A majority of respondents agree
(20% strongly agree; 39% somewhat agree) with the statement. Additionally, both familiarity with AI safety and prioritization of AI safety significantly predict support for prepublication review. These results speak to interest amongst
AI/ML researchers to address the risks of misuse of their
work.
Next, we asked respondents about the importance of sharing various aspects of AI/ML research. Respondents were
shown three aspects of research, randomly selected from a list
of seven (e.g., high-level description of methods, code, and
training data). For each aspect of research, respondents could
select from six levels of sharing, ranging from “it doesn’t matter” to “it must be shared every time.”
The respondents think that high-level descriptions of the
methods, the results, and a detailed description of the methods should almost always be openly shared. However, support declines for requiring the sharing of other information
that would be essential for replication, such as the code, the
training data, or the trained model. Researchers felt that sharing these aspects of research should be encouraged but not
required. On the high end, 84% indicated that high-level
description of methods must be shared every time; on the
low end, only 22% indicated that the trained model must be
shared every time. We do not find significant differences in
responses between researchers who work in academia versus
in industry.
We also investigated researchers’ views toward military applications of AI. Working on military uses of AI requires a
great deal of trust in how they might be used, given the central role that some think AI could play in the future of military power [Scharre, 2018]. We asked about three areas of
military applications of AI that have received public scrutiny:
lethal autonomous weapon systems, surveillance technologies for intelligence agencies, and military logistics. Respondents were asked to evaluate two randomly selected military
applications out of the three. They were asked whether they
would support or oppose researchers working on the application in the country where the respondent currently works
or studies. Respondents selected answers on a Likert scale,
ranging from -2 “strongly oppose” to 2 “strongly support.”
Those who answered that they “strongly oppose” or “some-
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what oppose” researchers working on the applications were
asked what types of collective actions (e.g., signing a petition
or protesting) they would take if their organization decided to
conduct such research.
Our results show researchers have substantial concerns regarding working on some military applications of AI. Nevertheless, there are nuances to their views. Researchers, on
average, more than somewhat oppose work on lethal autonomous weapon systems (-1.3), very weakly oppose work
on surveillance applications (-0.3), and very weakly support
work on logistics applications (0.5). 58% strongly oppose
other researchers working on lethal autonomous weapons,
20% strongly oppose others working on surveillance tools,
but only 6% strongly oppose others working on military logistics. This is consistent with work by Aiken, Kagan, and
Page (2020b), which focuses just on US-based AI professionals and finds that US-based AI professionals are more opposed to working on battlefield applications of AI than other
applications.
A majority of researchers who said they opposed others
working on each application said they would actively avoid
working on the project, express their concern to a superior
in their organization involved in the decision, or sign a petition against the decision. 75% of researchers who said they
opposed others working on lethal autonomous weapons said
they would avoid working on lethal autonomous weapons
themselves, and 42% of those respondents said they would
resign or threaten to resign from their jobs. In absolute
terms, 31% of researchers indicated that they would resign
or threaten to resign from their jobs, and 25% indicated that
they would speak out publicly to the media or online if their
organization decided to work on lethal autonomous weapons.
Of those who say they oppose other researchers working on
lethal autonomous weapons, less than 1% said they would do
nothing. The percentages for surveillance and logistical software are 3.5% and 7.5%, respectively.

4

Limitations

It is important to recognize some of the limits to our findings. While our sample is more extensive than previous research, it has clear limits. Our sample strategy focused on
those who publish in the top two AI/ML conferences; it thus
may underweight the perspective of those subgroups of the
AI/ML community who are less likely to publish there, such
as product-focused industry researchers. Second, this survey
captures the views of the researchers at a particular point in
time, while the norms around AI research and publishing continue to evolve, and significant shifts in the psychological,
political, and socioeconomic landscape continue to occur.
Another limitation might include demographic biases or response bias. The gender bias in our sample (91% of our respondents were men) needs to be noted, which mirrors the
low gender diversity in the field itself. Further, a multiple regression that examined the association between demographic characteristics and response found that respondents
have lower h-indexes (a measure of productivity and citation impact of researchers) and are more likely to work in
academia compared with non-respondents. Future surveys
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could address these issues and also expand the sample frame
to include related researchers, such as AI ethics experts and
social scientists who study the societal impact of AI. This
might also help address the gender bias in our sample. Nevertheless, the unique scope of the sample gives us the ability
to speak to AI/ML research attitudes about AI governance in
unique ways compared to previous literature.

5

Conclusion

As institutions, regulations, and norms of AI governance are
forming, this survey of AI/ML researchers provides insight
into how this emerging epistemic community views the ethical and governance issues related to the technology. The respondents place relatively high levels of trust in international
organizations to manage the development and use of AI in the
public interest. Researchers’ trust some tech companies substantially more than others to develop and use AI in the public
interest, a fact of potentially great relevance given the epistemic authority of AI researchers and the competition for AI
talent. Compared with the US public who place high levels of
trust in the US military, AI/ML researchers are relatively distrustful of the military. Furthermore, the AI/ML researchers
we surveyed are opposed to working on lethal autonomous
weapon systems in particular. Given their responses about
publication norms, the respondents are also aware of the potential adverse impacts of their research. Finally, a majority
of respondents think that AI safety research should be prioritized more and researchers should conduct pre-publication
reviews to assess the potential harms their research could
cause. This line of research could help guide policymakers,
tech companies, civil society, and the AI/ML community in
building and deploying safe and ethical AI systems.
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