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Question 1: What do we actually know about the dynamics of this 
(alleged) AI race?

Question 3: Is regulation always useful? Useful in what sense?

Question 2: What do we know about the impact of regulatory 
actions on such race dynamics?
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Abstract

Rapid technological advancements in Artificial Intelligence (AI), as well as the growing
deployment of intelligent technologies in new application domains, have generated serious
anxiety and a fear of missing out among di↵erent stake-holders, fostering a racing narrative.
Whether real or not, the belief in such a race for domain supremacy through AI, can
make it real simply from its consequences, as put forward by the Thomas theorem. These
consequences may be negative, as racing for technological supremacy creates a complex
ecology of choices that could push stake-holders to underestimate or even ignore ethical
and safety procedures. As a consequence, di↵erent actors are urging to consider both the
normative and social impact of these technological advancements, contemplating the use
of the precautionary principle in AI innovation and research. Yet, given the breadth and
depth of AI and its advances, it is di�cult to assess which technology needs regulation and
when. As there is no easy access to data describing this alleged AI race, theoretical models
are necessary to understand its potential dynamics, allowing for the identification of when
procedures need to be put in place to favour outcomes beneficial for all. We show that,
next to the risks of setbacks and being reprimanded for unsafe behaviour, the time-scale in
which domain supremacy can be achieved plays a crucial role. When this can be achieved
in a short term, those who completely ignore the safety precautions are bound to win the
race but at a cost to society, apparently requiring regulatory actions. Our analysis reveals
that imposing regulations for all risk and timing conditions may not have the anticipated
e↵ect as only for specific conditions a dilemma arises between what is individually preferred
and globally beneficial. Similar observations can be made for the long-term development
case. Yet di↵erent from the short-term situation, conditions can be identified that require
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Question 1: What do we actually know about the dynamics of 
this (alleged) AI race?



AI Supremacy Race (AISR) model

AI supremacy
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Simplifying assumptions:
Each advancement requires the same time
Each advancement generates the same benefit b

Each advancement requires a choice: play SAFE / play UNSAFE

SAFE is costly (c) and takes more time than UNSAFE
s=1 s>1



Payoffs in one round

Assume simultaneous moves for each advancement
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We have also expanded this to N>2 players 
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AI supremacy
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c=1, b=4, W=100, B=10000, Beta=0.1, Z=100

Q1: What behaviour dominates?

Below this white line, all AU is 
more beneficial than all AS

pr < 1-1/s

Below this yellow line,
AU is preferred to AS

pr < 1-1/(3s)

AUAS

Q2: Which parameters influence dominance?

Short-term AI (small W)



c=1, b=4, W=100, B=10000, Beta=0.1, Z=100
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Q3: When are regulatory actions required? When not? 

Short-term AI requires regulation 
of unsafe development



Bigger groups lead to larger dilemma zones

N = 2

c=1, b=4, W=100, B=10000, Beta=0.1, Z=100



W = 100000, c=1, b=4, s=1.5, B=10000, 
Beta=0.1, Z=100
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Abstract

The field of Artificial Intelligence (AI) is going through a period of great expectations, intro-

ducing a certain level of anxiety in research, business and also policy. This anxiety is further

energised by an AI race narrative that makes people believe they might be missing out.

Whether real or not, a belief in this narrative may be detrimental as some stake-holders will

feel obliged to cut corners on safety precautions, or ignore societal consequences just to

“win”. Starting from a baseline model that describes a broad class of technology races

where winners draw a significant benefit compared to others (such as AI advances, patent

race, pharmaceutical technologies), we investigate here how positive (rewards) and nega-

tive (punishments) incentives may beneficially influence the outcomes. We uncover condi-

tions in which punishment is either capable of reducing the development speed of unsafe

participants or has the capacity to reduce innovation through over-regulation. Alternatively,

we show that, in several scenarios, rewarding those that follow safety measures may

increase the development speed while ensuring safe choices. Moreover, in the latter

regimes, rewards do not suffer from the issue of over-regulation as is the case for punish-

ment. Overall, our findings provide valuable insights into the nature and kinds of regulatory

actions most suitable to improve safety compliance in the contexts of both smooth and sud-

den technological shifts.

Introduction

With the current business and governmental anxiety about AI and the promises made about
the impact of AI technology, there is a risk for stake-holders to cut corners, preferring rapid
deployment of their AI technology over an adherence to safety and ethical procedures, or a
willingness to examine their societal impact [1–3].

Agreements and regulations for safety and ethics can be enacted by involved parties so as to
ensure their compliance concerning mutually adopted standards and norms [4]. However,
experience with a spate of international treaties, like those of climate change, timber, and fish-
eries agreements [5–7] has shown, the autonomy and sovereignty of the parties involved will
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Negative Incentives in AISR
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Always regulate unsafe players 
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Conclusions

We describe a plausible model that can be useful when 
thinking about AI governance policies and regulations

Time-scale to reach AI supremacy strongly influences 
regulation

Incentives can improve safety outcome in the dilemma 
zones but can lead to over-regulation

Han et al. To Regulate or Not: A Social Dynamics Analysis of an Idealised
AI Race. Journal of Artificial Intelligence Research, 69: 881-921, 2020

Han et al. Mediating Artificial Intelligence development through positive
and negative incentives. PLoS ONE 16(1): e0244592, 2021.



Talk and poster presentation -
Journal track @IJCAI 



http://futureoflife.org/2018-ai-grant-recipients#Han

“Incentives for Safety Agreement Compliance in AI Race ” (2019-2021) 


