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Abstract

Turning principles into practice is one of the most pressing challenges of artificial
intelligence (AI) governance. In this article, we reflect on a novel governance initiative by
one of the world’s largest AI conferences. In 2020, the Conference on Neural Information
Processing Systems (NeurIPS) introduced a requirement for submitting authors to
include a statement on the broader societal impacts of their research. Drawing insights
from similar governance initiatives, including institutional review boards (IRBs) and
impact requirements for funding applications, we investigate the risks, challenges and
potential benefits of such an initiative. Among the challenges, we list a lack of recognised
best practice and procedural transparency, researcher opportunity costs, institutional
and social pressures, cognitive biases, and the inherently difficult nature of the task. The
potential benefits, on the other hand, include improved anticipation and identification
of impacts, better communication with policy and governance experts, and a general
strengthening of the norms around responsible research. To maximise the chance of
success, we recommend measures to increase transparency, improve guidance, create
incentives to engage earnestly with the process, and facilitate public deliberation on the
requirement’s merits and future. Perhaps the most important contribution from this
analysis are the insights we can gain regarding effective community-based governance
and the role and responsibility of the AI research community more broadly.

∗ carina.prunkl@philosophy.ox.ac.uk
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Introduction

Growing concerns about the ethical, societal, environmental, and economic impacts of
artificial intelligence (AI) have led to a wealth of governance initiatives. In addition to
traditional regulatory approaches, complementary forms of governance can help address
these challenges [1]. One such governance form is community-based technology governance,
or “governance from within” [2]. Here, measures to influence research based on societal
considerations develop from within the scientific community and are implemented at the
community level. A recent initiative of this kind comes from one of the world’s largest AI
conferences, the Conference on Neural Information Processing Systems (NeurIPS). In early
2020, the committee announced a new submission requirement: submitting authors must
now include a statement that addresses the broader impacts of their research, including
its “ethical aspects and future societal consequences” [3]. NeurIPS’ new requirement has
triggered mixed reactions by the AI research community, with discussions about its purpose
and effectiveness emerging in social media and other venues [4]. While few contest that
there exists a real need to identify and address ethical and societal challenges from AI, the
diversity in reactions illustrates that there is little consensus on the right approach, nor
on what the responsibilities of individual researchers or the research community (including
conferences) should be in the process [5; 6]. It also highlights the need for further discussion
on the purpose, implementation, and effects of NeurIPS’ new requirement and similar
governance measures.

With this article we seek to contribute to the discussion on NeurIPS’ new requirement,
as well as on broader impact requirements in conference submissions more generally. We
compare the new requirement to other established governance mechanisms and provide
an analysis of its implications. Our goal is to (a) identify and make explicit the risks and
challenges associated with the introduction of NeurIPS’ broader impact requirement, (b)
propose a set of measures to address these challenges, and (c) by doing so contribute to the
discussion on this and related governance efforts in AI. While we take up several points that
have already been made in favour of broader impact statements, most notably by Hecht et
al. [6], our article also emphasises and expands upon the relevant risks and challenges. In
particular, our analysis shows how the success of NeurIPS’ new impact statement require-
ment is by no means guaranteed—in fact, we believe that for the requirement to be effective,
a substantial amount of effort must go into addressing the challenges listed below. Whether
this effort suffices and even whether the requirement is warranted in the face of other,
possibly more potent governance initiatives, will need to be subject of continued discussion.
Despite this uncertain outcome of NeurIPS’ unprecedented step, this initiative provides the
community with a major opportunity to deliberate on what governance measures ought to
be put in place so as to effectively address the challenges from AI development.
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We begin our discussion by introducing NeurIPS’ new requirement and comparing it to
similar governance mechanisms. We then discuss the potential positive and negative effects,
and identify several challenges and possible causes of these negative outcomes. Finally, we
tentatively suggest several measures conference organisers and the research community at
large can take so as to address the identified challenges.

The new requirement and how it relates to existing practices

NeurIPS first announced their new impact statement requirement in a Medium post as
follows:

Authors are asked to include a section in their submissions discussing the broader impact
of their work, including possible societal consequences—both positive and negative [3].

In light of the community’s increasing impact on society, the organisers write, it becomes
necessary to “think more broadly about what it means to develop new methods and systems,
and to consider not only the beneficial applications and products enabled by our research,
but also potential nefarious uses and the consequences of failure” [7]. Papers are not rejected
solely on the basis of the broader impact statement, though reviewers were asked to “check
whether the Broader Impact is adequately addressed” [8].

In an analysis of the NeurIPS 2020 reviewing process, the program chairs provided more
clarity on the process [9]. Reviewers could flag submissions for ethical concerns and papers
with strong technical reviews that had also been flagged for ethical concerns were passed
to a pool of ethics advisers for assessment. Of the 13 papers forwarded, four were rejected
and seven were conditionally accepted upon revision of the broader impact section or the
removal of problematic data sets.

NeurIPS’ requirement to include a broader impact section in conference submissions is
novel in many respects. Yet, similar measures exist across other disciplines and even within
computer science. We briefly outline three related approaches.

Institutional review boards (IRBs)

Research involving human subjects usually requires researchers to first obtain approval
from their institutional review board (IRB). The purpose of IRBs is to assess whether
the proposed research project meets certain ethical standards regarding the foreseeable
impacts on human subjects. In addition to a project description, researchers have to submit
an assessment of the potential risks associated with their project and suggest mitigating
measures [10]. Unlike the NeurIPS requirement, IRBs are less concerned with the broader
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impacts of research and its downstream applications, but instead focus on the direct effects
on human subjects during or after the research process. Historically, IRBs have been rare in
computer science, compared to the social and biomedical sciences. However, the IRB system
and other ethical review processes are becoming more embedded in computer science. This
development is in part driven by research conducted at the intersection of AI and disciplines
that already have these processes in place, such as neuroscience, psychology, or sociology,
and in part by a need for ethical oversight in the face of an increasing amount of empirical
research involving human participants or their data [11; 12].

There exists a large literature on the efficacy, structure, process, and outcome variance of
IRBs [13]. Opinions on both the need for and the effectiveness of IRBs are mixed [14], with
critics lamenting excessive bureaucracy [15], lack of reliability [16], inefficiency [17; 23], and,
importantly, high variance in outcomes [18; 19; 20; 21; 22]. Despite these difficulties, various
surveys suggest that IRBs are generally perceived as a useful and necessary institution to
protect human subjects, with proponents emphasising the need for ethical oversight to
protect the public [24; 25; 26; 27; 17].

Conference programme committees (PCs)

Some subfields within computer science, such as networking and cybersecurity, have im-
plemented community-led oversight measures that go beyond IRB approval. For research
involving users or user data, several conferences, including the Association for Computing
Machinery’s (ACM’s) HotNets, SIGCOMM, IMC, and SIGMETRICS, not only require
prior IRB approval, but also reserve the right to make their own assessment, in which they
“examine the ethical soundness of the paper” [28]. In practice, rejections on the basis of
ethical grounds are rare and opinions about the legitimacy and effectiveness of PC ethical
oversight are mixed [29; 30]. One controversial case was a 2015 article on internet censorship,
in which researchers collected information about website accessibility through the browsers
of thousands of people across the world—without their knowledge or consent [31]. After
long debates, the PC of ACM SIGCOMM 2015 published the article but added a “signing
statement” at the beginning of the article. There, they flagged the ethically controversial
content. While this episode demonstrated that the PC was paying attention to the ethical
implications of research, it also revealed that in cases where the community itself has not
yet come to an agreement on relevant norms, the effectiveness of community-led ethical
oversight can suffer as a result [30]. A counterpoint to the above example is the publication
of an article on “emotional contagion” through social networks by the journal PNAS [32].
Here, it was pressure from the community that led the journal to add an editorial expression
of concern [33].
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Funding bodies

Some funding bodies, including the US National Science Foundation (NSF), UK Research
and Innovation (UKRI) and the European Commission’s Horizon2020 programme require
grant applicants to embed indicators of impact in their applications, and some also require
researchers to state how the eventual project will incorporate principles of Responsible
Innovation [34]. To give an explicit example, the NSF states that it is interested in fund-
ing research related activities that lead to “the advancement of scientific knowledge and
activities that contribute to the achievement of societally relevant outcomes” [35]. Next
to “intellectual merit”, “broader impacts” is one of two merit criteria for the assessment
of grant applications. Scientists have expressed mixed opinions about the criterion, with
some embracing that it encourages scientists to reflect on the impacts of their work, while
others consider it inappropriate, confusing, or burdensome and point out the low quality
of many submitted statements [36; 37]. There are also debates on the broader question of
whether peer-review, as is common practice in many funding agencies, is suitable for the
assessment of broader impacts [38; 39; 40; 6].

While these requirements are an opportunity for grant applicants to highlight potential
negative impacts alongside positive ones, there is arguably little incentive for them to do so
as the wording of funding bodies’ application criteria tends to focus solely on the positive
impacts through references to ‘public benefit’ and ‘societal needs’ etc. One case study in
which researchers were explicitly asked about risks and ethical concerns comes from Owen
and Goldberg [41]. In this experiment, nanoscience researchers needed to submit a risk
register as part of an EPSRC grant application. They were asked to list “any potential
environmental, health, societal, or other impacts and/or any ethical concerns that may
result from the innovation process” (p.1701). Very few applicants addressed environmental
impacts and none addressed future societal impacts. Most focused on relatively minor risks,
such as laboratory safety. When interviewed, these applicants indicated that they lacked
guidance on what impact assessment approaches to use (and how), which led to them feeling
“out of their depth” (p.1704). Those who engaged more extensively with larger impacts had
involved specialists from other disciplines in their project.

The NeurIPS broader impact requirement in comparison

There exist several differences between the above approaches and the NeurIPS broader
impact requirement. First, unlike IRBs and the majority of the listed ACM conferences,
the NeurIPS requirement is not restricted to research involving human subjects, users, or
user data. All authors submitting to NeurIPS are required to include a broader impact
section, though those working on very theoretical topics, may write “that a Broader Impact
discussion is not applicable” [8]. Second, the organisers require that the statement includes
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broader impacts, ethical aspects and “future societal consequences” [3]. Thus the statement
is not limited to direct (or “narrow”) impacts from the research process itself, contrary
to both IRBs and the ACM conference examples. Third, NeurIPS requires authors to list
both positive and negative effects, which is similar to IRB applications but differs from
many grant proposals. Finally, there are differences in timing. At the time of conference
submission, research projects will have been completed and so any intervention will take
place ex post, whereas interventions from IRBs and funding applications take place at a
much earlier stage in the research cycle.

Table 1 summarises these similarities and differences between the different governance
initiatives.

Type of
research

Impacts Positive/
negative

Timing

NeurIPS requirement all* broad both late
IRBs human-

subject
narrow both early

ACM conferences varies narrow both late
Funding bodies all broad mainly

positive
early

* excluding very theoretical research

Table 1: Comparison between the NeurIPS requirement and similar governance initiatives. By
“narrow” impacts we refer to those resulting from the research process itself; by “broad” impacts
we also include potential future consequences, for example those arising from future applications of
the research.

We can now distil several key insights from the discussion on similar governance measures
that are relevant for NeurIPS’ broader impact requirement:

• Even for well-defined impact scopes (e.g. impacts on human subjects) there can be
high variance in how impact assessments are evaluated [18; 19; 20; 21; 22]. Review
quality, consistency and process transparency are key desiderata [16], as is expertise
by those who perform the evaluation [38; 39; 40].

• If impact statements are evaluated by peers but community norms and best practice
have not yet fully developed, disagreements may undermine efforts of ethical oversight
[30].

• Researchers can feel overwhelmed by the task of having to consider broader impacts,
or fail to consider them, if they do not receive appropriate training and guidance [41].

• Assessment of broader impacts can benefit from the inclusion of specialists from other
disciplines [41].
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Effects of broader impact statement requirements

Potential positive effects

Introducing a broader impact requirement might have various potential positive effects.
Building on and extending Hecht et al.’s assessment [6], we identify four areas that could
benefit in particular: anticipation, action, reflection and awareness, and coordina-
tion. These four categories closely resemble the EPSRC AREA framework on responsible
research and innovation, which holds that science and innovation can better benefit society
by following the steps: Anticipate, Reflect, Engage, and Act [42; 43]. If the broader impact
requirement proves to be successful, it could be seen as a significant contribution to the
development of a responsible research practice.

We briefly outline the benefits within each category.

Anticipation. A thorough understanding of the societal effects of AI technologies should
undergird all actions intended to improve its impacts. AI researchers are well positioned to
improve this understanding due to their technical expertise and in-depth knowledge of both
their own research and the field more broadly. In particular, they are in an advantageous
position to

(i) anticipate potential applications of their research, and

(ii) identify technical limitations and technical risks associated with such applications.

As such, impact statements can point towards opportunities, limitations, and risks that
otherwise might not have gained attention [44].

Researchers writing impact statements may also lead to certain impacts being anticipated
sooner. This can alleviate the Pacing Problem: the significant time lag between possibly
disruptive innovation and adequate regulatory responses to many emerging technologies [45;
41]. The broader impact statements can help anticipate potential challenges at the research
and development stage, allowing more time for identifying, evaluating, and ultimately acting
to improve anticipated impacts.

Action. The anticipation of impacts helps stakeholders take appropriate action. For exam-
ple, technical researchers can investigate mitigating solutions to potential negative conse-
quences, or change the direction of their research so as to minimise negative impacts or to
seize opportunities for positive impact [6]. Policymakers can enact policies to prevent rather
than mitigate the impacts of technology after the fact. The public can pressure companies
to release products that benefit society, and companies can better align their research with
the public interest.
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Reflection and awareness. By inviting researchers to reflect on the impacts of their
own research, the requirement can contribute to raising awareness about issues associated
with particular research or the field more generally, among both readers and authors. In
time, this could produce a generation of researchers who have grappled with thinking about
impacts and who chose to steer their research agendas towards opportunities to benefit
society as a result. Reflection on impacts can furthermore help researchers to align their
research with the interests of other stakeholders, including the public, and in particular
those most at risk of being adversely affected by downstream applications.

Coordination. The statements can be used to discover where there is consensus and
disagreement on risks and opportunities within the AI community. Consensus on the
existence of particularly risks can aid policy-making efforts. Disagreement can highlight
areas where further dialogue is needed. In addition, the requirement may help build bridges
with other communities in that it may help experts from other domains identify issues
that need further investigation. There is also some evidence that requiring researchers to
consider the broader impacts of their research can lead to an increase in outreach and
cross-disciplinary collaboration [41].

Potential negative effects

Drawing on the lessons from the previous case studies, and reflecting on the specifics of the
NeurIPS requirement, we list the following potential negative outcomes.

Quality deficits. Statements risk being uninformative, biased, misleading, or overly spec-
ulative. Quality deficits and “lack of substance” [38, p.185] are issues that have also been
flagged repeatedly in the context of NSF grant application impact statements and impact
assessments more broadly [37; 46]. In the case of NeurIPS, several referees commented on
social media about quality deficits of impact statements.

Trivialisation of ethics and governance: Researchers might form the impression that
it is possible to fully anticipate the ethical and societal consequences of one’s research in
such a statement, thereby trivialising the complexity of the task and the efforts needed
[39; 47; 48]. Adequately anticipating impacts arguably requires expertise in the relevant
ethical and social disciplines, good theory, and careful study of empirical evidence. Just
as one might consider it inappropriate to ask ethicists or social scientists to include a
statement on the existence of computationally feasible methods to implement concepts
such as fairness, asking computer scientists to address the ethical and societal consequences
of their work might not only lead to unsatisfactory results, but could contribute more widely
to a trivialisation of ethics and governance itself. Additionally, there is a risk that shallow
assessments become more prevalent than intellectually rigorous in-depth study.
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Negative attitudes. Researchers might find writing the statements burdensome, confusing,
punitive, or may perceive the activity to be of little value. In the context of NSF grant
application impact statements, several scientists have expressed views along these lines [36].
In a worse case scenario, researchers might develop negative attitudes towards responsible
research and innovation more generally.

False sense of security. Researchers (and readers) might feel a false sense of security
if positive impacts are overstated, risks are underestimated, or if some risks are omitted
altogether.

Unintended signalling. The requirement or the statements themselves could signal mes-
sages that are unintended by the conference organisers, such as:

(a) The focus on individual researchers: The requirement may signal that individual tech-
nical researchers are in the best position to reason about impact and make ethical
judgements about their own work. In reality, the mitigation of harms requires a collec-
tive effort and input from many different stakeholders [30].

(b) Add-on: The requirement could suggest to researchers that ethics is a tick-box exercise
that is added to one’s research as an afterthought. The UK Research and Innovation
body removed their “Pathways to Impact” requirement for funding applications because
they wanted impacts to be embedded in the project proposal rather than being a
separate consideration [49].

Polarisation of the research community. Polarisation of the research community on
this topic may occur along political or institutional lines, or based on researcher’s access
to relevant resources. Similarly, scientific articles may become more politicised.

The above list illustrates how the introduction of broader impact requirements might miss
its target (quality deficits) or lead to undesired effects on individual researchers (false
sense of security, unintended signalling), the community (polarisation), or the field of AI
ethics and governance as a whole (negative attitudes, trivialisation). Many of these also
apply to discussions of positive impacts, which are more routinely discussed in AI research
papers. However, we believe the potential negative effects listed may become more acute
when discussion of negative impacts are made compulsory, and when impact statements
are treated as a separate part of the research.

Causes and challenges

We now identify a number of causes for these potential negative effects, which in turn
will allow us to develop a list of tentative suggestions for conference organisers and the
community at large.
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The complexity and difficulty of the task. Foreseeing the downstream uses of AI re-
search, especially foundational research, is notoriously difficult. This is particularly relevant
for general purpose technologies like machine learning (ML), in which one technique may
be applicable to a broad range of potential applications. Anticipating the societal impacts
of those applications is even more challenging, even for social scientists and ethicists who
have specialised in the task [39; 47; 48]. In contrast to social scientists, however, computer
scientists typically have not received the relevant training that would allow them to address
the complexity and nuances behind impact anticipation, nor can they be expected to be as
familiar with the relevant literature.

Lack of best practice and guidance. There is currently no established best practice
for writing impact statements. The experiment by Owen and Goldberg discussed above
demonstrates the importance of guidance for researchers [41]. Numerous studies that show
high variance in IRB approval, as well as the mentioned ACM SIGCOMM 2015 incident,
illustrate the importance of having clear guidelines and benchmarks that (a) help researchers
to write adequate statements, and (b) allow for adequate and consistent assessments [18;
19; 20; 21].

Lack of explanation of purpose. Currently, little explanation has been provided regard-
ing the precise purpose and motivation of these statements. For example, whether the aim
is to raise awareness, to anticipate impacts, to identify potentially unethical research, to
encourage reflection or discussion, to motivate researchers to take responsibility, or any
combination of the above. Such lack of clarity may dampen motivation, and lead to confu-
sion. Clarity of purpose is also required to understand whether the initiative is meeting its
aims.

Lack of procedural transparency and justice. Transparency of procedures regarding
the evaluation of impact statements, and how they relate to the ethical review process and
acceptance decisions can help set expectations and create accountability for the process.
Lack of transparency, on the other hand, as well as procedural injustice which causes
decisions to be perceived as being influenced by bias, political opinions, or prejudice, may
not only lead to inadequate evaluation, but also to growing resistance amongst researchers
[26].

High opportunity costs. Writing a high quality impact statement takes time. Researchers
routinely experience a substantial amount of pressure to deliver high-quality research articles
under tight conference deadlines. If there is a trade-off between working on a research article
and the broader impact statement, it is likely that researchers will opt for the first, especially
when the broader impact statement does not substantially affect conference admission.

Institutional and social pressure. Researchers may experience pressure—psychological,
social, or institutional—to primarily emphasise the benefits of their work rather than poten-
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tial downsides. Indeed, only emphasising the potential upsides of one’s research is already
standard practice [6]. As a result, researchers may be incentivised to focus on minor risks or
those that do not threaten their own or their organisation’s interests. Researchers working
in a commercial setting might be particularly affected, as their employers have incentives
to downplay certain risks to save commercial interests or prevent legal liabilities. It has
been noted that corporations have an incentive to reframe ethics discussions in such a way
that they do not challenge how the firm operates in any significant way [50]. This is of
increasing significance as the number of papers from corporate affiliations increases over
time [51].

Cognitive and social biases. Cognitive and social biases may affect authors and referees
of broader impact statements. Phenomena such as motivated reasoning may lead to gaps or
belittlement of risks [52]. Several other biases, such as the framing effect [53], ambiguity effect
[54], or confirmation bias [55], may similarly affect the quality and the comprehensiveness
of impact statements.

Tentative suggestions

For conferences that choose to implement a broader impact requirement, we propose a
number of tentative suggestions to help address the above challenges. We group these
under transparency, guidance, incentives and deliberation, as summarised in Figure
2. Many of the listed suggestions are not limited to broader impact statements, but apply
to the peer-review process more generally. We emphasise that continuing or instigating a
broader impact requirement should be contingent on the benefits outweighing the risks and
costs, as revealed through (ongoing) deliberation.

Improving transparency and setting expectations

Improving transparency and setting expectations can help address a number of the po-
tential negative effects and significantly improve deliberation on both the purpose and
implementation of broader impact requirements.

Purpose, motivation and expectations. Conference organisers need to communicate
the purpose and motivations for introducing the broader impact statement requirement,
as well as set expectations about length, format, and scope to reduce ambiguity. This can
motivate and help researchers to better meet expectations, which in turn could make impact
statements more consistent and of higher quality.

Procedural transparency. Researchers need visibility of how their impact statement
is assessed and how this interacts with the peer-review process. In the case of NeurIPS,
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Transparency
Purpose, motivation and expectations

Procedural transparency

Accountability mechanisms

Guidance
Guidance for researchers

Guidance for reviewers

Communication channels

Incentives

Peer-review

Outside expert involvement

Encouragement to cite

Prizes

Deliberation
Forums for deliberation

Data-driven deliberation

Minimisation of reputational and legal costs

Table 2: Tentative suggestions for the implementation of broader impact requirements.

there still exists ambiguity regarding the review and assessment of impact statements.
Procedural transparency furthermore allows for improved deliberation on the process by
the community.

Accountability mechanisms. High variance in review results can be a problem for impact
assessments [19; 20; 21; 22]. Established benchmarks against which statements are assessed
are indispensable to improve reliability of outcomes and to create accountability.

Providing guidance

Guidance for researchers. In order to systematically and effectively address the broader
impacts of their work, researchers need access to relevant guidelines, tools and training.
There already exist a number of freely available impact assessment tools, but it should be
made clear to researchers, which, if any, to use [56]. In addition, authors may benefit from
guidance specifically aimed at computer science researchers and the NeurIPS requirement
[57; 58; 59]. To make impact statements more comparable and stimulate deliberations over
best practice, we recommend that conference organisers (or sub-communities) deliberate
on and develop their own set of tools and guidelines, including example statements. The
community should deliberate on how prescriptive the guidance (and requirement) should be.
Guidance that is too prescriptive could result in boilerplate responses; insufficient guidance
could lead to poorly written statements [41]. Providing researchers with training sessions,
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workshops, or tutorials organised by e.g. NeurIPS or third parties (such as IEEE or PAI)
might also prove beneficial.

Guidance for reviewers. If impact statements are subject to (peer) review, it is important
that those assessing them are qualified to do so and are informed about benchmarks and
relevant assessment criteria. This is necessary to ensure quality and reliability of assessments.

Creating communication channels. Enabling researchers to engage with experts in
other relevant fields may improve the scope and quality of impact statements and provide
researchers with more support [41]. For example, funding schemes directed at improving
communication between research communities have shown to successfully enhance cross-
disciplinary collaboration [60]. Events, such as workshops at ML conferences, can facilitate
discussion on the impacts of AI research and improve deliberation both within and across
disciplines. ML conferences can invite social science or ethics speakers to their conferences
to improve awareness and dialogue. Finally, researchers might benefit from having access
to a pool of AI ethics experts who have agreed to be available for feedback and discussion.

Setting incentives

Peer-review. Integrating impact statements into the peer-review process is one way to
ensure researchers take the requirement seriously. We encourage this step, though the chal-
lenges highlighted above should be addressed. There are significant resource considerations
to address—with over 11,000 submissions to NeurIPS 2020, the peer-review process is al-
ready under strain. Implementation into the peer-review process could take different forms,
ranging from referee comments, or unsatisfactory statements being grounds for rejection.

Outside expert involvement in the peer-review process. If statements are subject to
peer-review, the involvement of experts from relevant fields such as AI ethics and governance
can allow for a more comprehensive assessment of impacts and deliberation on best practice.
In the case of NeurIPS 2020, this was the case for papers that had been flagged for ethical
concerns (and that had strong technical reviews). The programme chairs praised the high
quality of outside expert assessments [9].

Encourage authors to cite relevant work and impact statements. Researchers face
strong incentives to ensure their work is widely cited. Tapping into this incentive, authors
should be encouraged to cite relevant, high-quality impact statements as well as papers
whose core research is positively influenced by societal considerations.

Prizes. Rewarding researchers for conscientious and well-written impact statements can
encourage them to engage. Rewards could take different forms, including awards akin to
best-paper awards.
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Public and community deliberation

As we learn from experience of the initiative, conference organisers and the community
need to deliberate publicly about its value, shortcomings, and future.

Establish forums for deliberation. Conference organisers should collect feedback from
conference participants, publish their evaluation of the requirement, and reason publicly
about the impact statement’s value, shortcomings, and future.

Provide relevant data. Conference organisers or independent researchers should collect
and publish data pertaining to the success and shortcomings of the requirement. Analysis
could focus on (i) indicators of the quality of statements, (ii) whether institutional incentives
appear to influence the considerations included, and (iii) the community’s attitude towards
the requirement.

Investigate ways to minimise reputational or legal costs. Researchers and their
employers may fear legal or political backlash for highlighting certain risks, causing pressure
to de-emphasise these risks. This needs to be addressed by the community and discussed
in more detail with the stakeholders involved.

We acknowledge that these suggestions will require additional resources from the ML
community. However, some suggestions may reduce costs for individual researchers (such
as improved guidance) and for many suggestions, the costs will reduce over time. Moreover,
steps taken to encourage deliberation will not only benefit this initiative, but community-led
governance initiatives more broadly. While many would argue that the responsibility to
reduce harms justifies these costs, the community will need to continue to investigate the
benefits and risks, and compare this initiative to other governance options.

Conclusion

NeurIPS’ novel governance initiative provides an important opportunity for the AI research
community to reflect on its role and responsibilities in addressing societal impact. Our anal-
ysis shows that there are several challenges involved with the introduction of such broader
impact requirements. We do not believe, however, that these challenges are insurmountable.
By offering a list of tentative suggestions we hope to have provided a starting point for
further deliberation on these and similar governance initiatives.

Acknowledgements

We thank Josh Tenenbaum, Yarin Gal, Toby Shevlane and colleagues at the Centre for the
Governance of AI for helpful feedback and comments.

14



Competing interests

The authors declare no competing interests.

References

[1] Winfield, A. F. T. & Jirotka, M. Ethical governance is essential to building trust in
robotics and artificial intelligence systems. Philosophical Transactions of the Royal
Society A: Mathematical, Physical and Engineering Sciences 376, 20180085 (2018).

[2] Fisher, E., Mahajan, R. L. & Mitcham, C. Midstream Modulation of Technology:
Governance From Within. Bulletin of Science, Technology & Society 26, 485–496
(2006).

[3] NeurIPS. Call For Papers (2020). https://nips.cc/Conferences/2020/

CallForPapers.

[4] Johnson, K. NeurIPS requires AI researchers to account for societal impact and finan-
cial conflicts of interest (2020). https://venturebeat.com/2020/02/24/neurips-

requires-ai-researchers-to-account-for-societal-impact-and-financial-

conflicts-of-interest/.

[5] Brundage, M. Artificial Intelligence and Responsible Innovation. Fundamental Issues
of Artificial Intelligence, Synthese Library, 543–554 (2016).

[6] Hecht, B. et al. It’s Time to Do Something: Mitigating the Negative Impacts of
Computing Through a Change to the Peer Review Process (2018). https://acm-

fca.org/2018/03/29/negativeimpacts/.

[7] NeurIPS 2020. Getting Started with NeurIPS 2020 (2020). https://medium.com/

@NeurIPSConf/getting-started-with-neurips-2020-e350f9b39c28.

[8] NeurIPS 2020. NeurIPS 2020 FAQ for Authors (2020). https://nips.cc/

Conferences/2020/PaperInformation/NeurIPS-FAQ.

[9] Lin, H.-T., Balcan, M. F., Hadsell, R. & Ranzato, M. A. What we learned from
NeurIPS 2020 reviewing process (2020). https://medium.com/@NeurIPSConf/what-

we-learned-from-neurips-2020-reviewing-process-e24549eea38f.

[10] Hamburger, P. The New Censorship: Institutional Review Boards. The Supreme Court
Review 2004, 271–354 (2004).

15

https://nips.cc/Conferences/2020/CallForPapers
https://nips.cc/Conferences/2020/CallForPapers
https://venturebeat.com/2020/02/24/neurips-requires-ai-researchers-to-account-for-societal-impact-and-financial-conflicts-of-interest/
https://venturebeat.com/2020/02/24/neurips-requires-ai-researchers-to-account-for-societal-impact-and-financial-conflicts-of-interest/
https://venturebeat.com/2020/02/24/neurips-requires-ai-researchers-to-account-for-societal-impact-and-financial-conflicts-of-interest/
https://acm-fca.org/2018/03/29/negativeimpacts/
https://acm-fca.org/2018/03/29/negativeimpacts/
https://medium.com/@NeurIPSConf/getting-started-with-neurips-2020-e350f9b39c28
https://medium.com/@NeurIPSConf/getting-started-with-neurips-2020-e350f9b39c28
https://nips.cc/Conferences/2020/PaperInformation/NeurIPS-FAQ
https://nips.cc/Conferences/2020/PaperInformation/NeurIPS-FAQ
https://medium.com/@NeurIPSConf/what-we-learned-from-neurips-2020-reviewing-process-e24549eea38f
https://medium.com/@NeurIPSConf/what-we-learned-from-neurips-2020-reviewing-process-e24549eea38f


[11] Buchanan, E., Aycock, J., Dexter, S., Dittrich, D. & Hvizdak, E. Computer Science
Security Research and Human Subjects: Emerging Considerations for Research Ethics
Boards. Journal of Empirical Research on Human Research Ethics 6, 71–83 (2011).

[12] Amorim, P. F., Sacramento, C., Capra, E. P., Tavares, P. Z. & Ferreira, S. B. L.
Submit or not my HCI research project to the ethics committee, that is the question.
In Proceedings of the 18th Brazilian Symposium on Human Factors in Computing
Systems, IHC ’19, 1–11 (Association for Computing Machinery, New York, NY, USA,
2019).

[13] Abbott, L. & Grady, C. A Systematic Review of the Empirical Literature Evaluating
IRBs: What We Know and What We Still Need to Learn. Journal of Empirical
Research on Human Research Ethics 6, 3–19 (2011).

[14] Hyman, D. A. Institutional Review Boards: Is This the Least Worst We Can Do
Symposium: Censorship and Institutional Review Boards. Northwestern University
Law Review 101, 749–774 (2007).

[15] Zywicki, T. J. Institutional Review Boards as Academic Bureaucracies: An Economic
and Experiential Analysis Symposium: Censorship and Institutional Review Boards.
Northwestern University Law Review 101, 861–896 (2007).

[16] Whitney, S. N. et al. Principal Investigator Views of the IRB System. International
Journal of Medical Sciences 5, 68–72 (2008).

[17] Chadwick, G. L. & Dunn, C. Institutional review boards: changing with the times?
Journal of public health management and practice: JPHMP 6, 19–27 (2000).

[18] Dziak, K. et al. Variations among Institutional Review Board Reviews in a Multisite
Health Services Research Study. Health Services Research 40, 279–290 (2005).

[19] Larson, E., Bratts, T., Zwanziger, J. & Stone, P. A Survey of IRB Process in 68 U.S.
Hospitals. Journal of Nursing Scholarship 36, 260–264 (2004).

[20] Shah, S., Whittle, A., Wilfond, B., Gensler, G. & Wendler, D. How Do Institutional
Review Boards Apply the Federal Risk and Benefit Standards for Pediatric Research?
JAMA 291, 476 (2004).

[21] McWilliams, R. Problematic Variation in Local Institutional Review of a Multicenter
Genetic Epidemiology Study. JAMA 290, 360 (2003).

[22] Goldman, J. Inconsistency and Institutional Review Boards. JAMA: The Journal of
the American Medical Association 248, 197 (1982).

16



[23] Fost, N. & Levine, R. J. The Dysregulation of Human Subjects Research. JAMA 298,
2196 (2007).

[24] Reeser, J. C., Austin, D. M., Jaros, L. M.,Mukesh, B. N. & McCarty, C. A. Investigating
Perceived Institutional Review Board Quality and Function Using the IRB Researcher
Assessment Tool. Journal of Empirical Research on Human Research Ethics 3, 25–34
(2008).

[25] Stryjewski, T. P., Kalish, B. T., Silverman, B. & Lehmann, L. S. The Impact of
Institutional Review Boards (IRBs) on Clinical Innovation: A Survey of Investigators
and IRB Members. Journal of Empirical Research on Human Research Ethics 10,
481–487 (2015).

[26] Keith-Spiegel, P., Koocher, G. P. & Tabachnick, B. What Scientists Want from Their
Research Ethics Committee. Journal of Empirical Research on Human Research Ethics
1, 67–81 (2006).

[27] Saleem, T. & Khalid, U. Institutional review boards - a mixed blessing. International
Archives of Medicine 4, 19 (2011).

[28] ACM SIGMETRICS 2021. Call for Papers (2020). https://www.sigmetrics.org/

sigmetrics2021/call_for_papers.html.

[29] Narayanan, A. & Zevenbergen, B. No Encore for Encore? Ethical Questions for Web-
Based Censorship Measurement. SSRN Scholarly Paper ID 2665148, Social Science
Research Network, Rochester, NY (2015).

[30] Kenneally, E. & Bailey, M. Cyber-security research ethics dialogue &amp; strategy
workshop. ACM SIGCOMM Computer Communication Review 44, 76–79 (2014).

[31] Burnett, S. & Feamster, N. Encore: Lightweight Measurement of Web Censorship with
Cross-Origin Requests. In Proceedings of the 2015 ACM Conference on Special Interest
Group on Data Communication, SIGCOMM ’15, 653–667 (Association for Computing
Machinery, New York, NY, USA, 2015).

[32] Kramer, A. D. I., Guillory, J. E. & Hancock, J. T. Experimental evidence of massive-
scale emotional contagion through social networks. Proceedings of the National
Academy of Sciences 111, 8788–8790 (2014).

[33] PNAS. Editorial Expression of Concern: Experimental evidence of massivescale emo-
tional contagion through social networks. Proceedings of the National Academy of
Sciences 111, 10779–10779 (2014).

17

https://www.sigmetrics.org/sigmetrics2021/call_for_papers.html
https://www.sigmetrics.org/sigmetrics2021/call_for_papers.html


[34] EPSRC. Framework for Responsible Innovation (2020). https://epsrc.ukri.org/

research/framework/.

[35] NSF. Proposal and Award Policies and Procedures Guide (2018). https://www.nsf.

gov/pubs/policydocs/pappg18_1/pappg_2.jsp#IIC2di.

[36] Tretkoff, E. NSF’s “broader impacts” criterion gets mixed reviews. American Physical
Society News 16 (2007).

[37] Frodeman, R. & Holbrook, J. B. Science’s Social Effects. Issues in Science and
Technology 23, 28–30 (2007).

[38] Bozeman, B. & Boardman, C. Broad Impacts and Narrow Perspectives: Passing the
Buck on Science and Social Impacts. Social Epistemology 23, 183–198 (2009).

[39] Holbrook, J. B. & Frodeman, R. Peer review and the ex ante assessment of societal
impacts. Research Evaluation 20, 239–246 (2011).

[40] Bozeman, B. & Youtie, J. Socio-economic impacts and public value of government-
funded research: Lessons from four US National Science Foundation initiatives. Re-
search Policy 46, 1387–1398 (2017).

[41] Owen, R. & Goldberg, N. Responsible Innovation: A Pilot Study with the U.K.
Engineering and Physical Sciences Research Council. Risk Analysis 30, 1699–1707
(2010).

[42] EPSRC. Anticipate, reflect, engage and act (AREA) (2020). https://epsrc.ukri.

org/research/framework/area/.

[43] Owen, R., Macnaghten, P. & Stilgoe, J. Responsible research and innovation: From
science in society to science for society, with society. Science and Public Policy 39,
751–760 (2012).

[44] Stilgoe, J., Owen, R. & Macnaghten, P. Developing a framework for responsible
innovation. Research Policy 42, 1568–1580 (2013).

[45] Marchant, G. E., Allenby, B. R. & Herkert, J. R. (eds.) The Growing Gap Between
Emerging Technologies and Legal-Ethical Oversight: The Pacing Problem. The Inter-
national Library of Ethics, Law and Technology (Springer Netherlands, 2011).

[46] Gray, I. M. & Edwards-Jones, G. A review of the quality of environmental impact
assessments in the Scottish forest sector. Forestry: An International Journal of Forest
Research 72, 1–10 (1999).

18

https://epsrc.ukri.org/research/framework/
https://epsrc.ukri.org/research/framework/
https://www.nsf.gov/pubs/policydocs/pappg18_1/pappg_2.jsp#IIC2di
https://www.nsf.gov/pubs/policydocs/pappg18_1/pappg_2.jsp#IIC2di
https://epsrc.ukri.org/research/framework/area/
https://epsrc.ukri.org/research/framework/area/


[47] Commission, E. Assessing the Social and Environmental Impacts of European Research.
Tech. Rep. EUR 21702 (2005).

[48] Spaapen, J. & van Drooge, L. Introducing ’productive interactions’ in social impact
assessment. Research Evaluation 20, 211–218 (2011).

[49] UKRI. Pathways to Impact: Impact core to the UK Research and Inno-
vation application process - UK Research and Innovation (2020). https:

//www.ukri.org/news/pathways-to-impact-impact-core-to-the-uk-research-

and-innovation-application-process/.

[50] Bietti, E. From ethics washing to ethics bashing: a view on tech ethics from within
moral philosophy. In Proceedings of the 2020 Conference on Fairness, Accountability,
and Transparency, 210–219 (Association for Computing Machinery, New York, NY,
USA, 2020).

[51] Hagendorff, T. & Meding, K. The Big Picture: Ethical Considerations and Statistical
Analysis of Industry Involvement in Machine Learning Research. Preprint at http:

//arxiv.org/abs/2006.04541 (2020).

[52] Stanovich, K. E., West, R. F. & Toplak, M. E. Myside Bias, Rational Thinking, and
Intelligence. Current Directions in Psychological Science 22, 259–264 (2013).

[53] Plous, S. The psychology of judgment and decision making. (1993).

[54] Curley, S. P., Yates, J. F. & Abrams, R. A. Psychological sources of ambiguity avoidance.
Organizational Behavior and Human Decision Processes 38, 230–256 (1986).

[55] Nickerson, R. S. Confirmation Bias: A Ubiquitous Phenomenon in Many Guises.
Review of General Psychology 2, 175–220 (1998).

[56] https://rri-tools.eu/.

[57] http://aiethicslab.com/.

[58] Ashurst, C. et al. A Guide to Writing the NeurIPS Impact Statement
(2020). https://medium.com/@GovAI/a-guide-to-writing-the-neurips-impact-

statement-4293b723f832.

[59] Hecht, B. Suggestions for Writing NeurIPS 2020 Broader Impacts Statements
(2020). https://medium.com/@BrentH/suggestions-for-writing-neurips-2020-

broader-impacts-statements-121da1b765bf.

[60] Porter, A. L., Garner, J. & Crowl, T. Research Coordination Networks: Evidence of
the Relationship between Funded Interdisciplinary Networking and Scholarly Impact.
BioScience 62, 282–288 (2012).

19

https://www.ukri.org/news/pathways-to-impact-impact-core-to-the-uk-research-and-innovation-application-process/
https://www.ukri.org/news/pathways-to-impact-impact-core-to-the-uk-research-and-innovation-application-process/
https://www.ukri.org/news/pathways-to-impact-impact-core-to-the-uk-research-and-innovation-application-process/
http://arxiv.org/abs/2006.04541
http://arxiv.org/abs/2006.04541
https://rri-tools.eu/
http://aiethicslab.com/
https://medium.com/@GovAI/a-guide-to-writing-the-neurips-impact-statement-4293b723f832
https://medium.com/@GovAI/a-guide-to-writing-the-neurips-impact-statement-4293b723f832
https://medium.com/@BrentH/suggestions-for-writing-neurips-2020-broader-impacts-statements-121da1b765bf
https://medium.com/@BrentH/suggestions-for-writing-neurips-2020-broader-impacts-statements-121da1b765bf

