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Abstract

Artificial General Intelligence (AGI) — the capability of an Al system to perform any
intellectual task a human can — has long been a goal in the field of artificial intelligence.
Recent advances in machine learning have rapidly closed the gap between narrow Al

and this envisioned generality. This report provides a comprehensive analysis of the

path toward AGI, integrating technical benchmarks and breakthroughs with

philosophical, ethical, and geopolitical dimensions. We review key technical metrics and
milestones that mark progress toward AGI, from performance benchmarks and scaling
laws to advances in one-shot learning, multimodal systems, and cognitive architectures.
We compare leading research initiatives (OpenAl, DeepMind, DeepSeek, Anthropic,
Mistral, etc.), examining their methodologies, compute investments, and differing
philosophies on training and safety. A historical timeline outlines AGI predictions over

the past decade and the deep learning breakthroughs propelling us forward. We also
explore critical philosophical questions — especially the alignment problem and ethical

risks of superintelligent Al, as well as debates on Al consciousness. Furthermore, we
assess the geopolitical implications of the global Al race, including security concerns and policy
efforts in the U.S., China, and elsewhere. Finally, we consider practical trajectories and use
cases for AGI, from transformative industry applications to changes in

governance and economics, and discuss whether AGI development might be centralized or
decentralized. Throughout, we emphasize a balanced perspective: acknowledging the
extraordinary technical progress and potential benefits of AGI, while rigorously
considering the profound challenges of safety, ethics, and global governance that
accompany this frontier.

1. Introduction

The quest for Artificial General Intelligence (AGI) - an Al with broad, human-level cognitive
abilities - has moved from science fiction toward scientific reality in the past decade. Unlike
narrow Al systems specialized for single tasks, an AGI would learn and reason across domains,
potentially understanding context and adapting to novel challenges much like a human.
Achieving AGI could revolutionize industries and daily life, enabling breakthroughs in science,
medicine, and technology. At the same time, it raises deep philosophical and ethical questions
about the nature of intelligence, the control of powerful technologies, and the future of human
society.

This report examines the path to AGI from both technical and societal viewpoints. Section 2
begins with technical benchmarks - the metrics and milestones researchers use to gauge
progress toward general intelligence. Section 3 provides a comparative analysis of major AGI



research efforts across the globe, highlighting how different organizations approach the
challenge. Section 4 situates current progress in a historical context, recounting key
breakthroughs of the last decade and how expert predictions about AGI timelines have evolved.
Section 5 then delves into philosophical and ethical considerations, such as the alignment
problem and the possibility (and relevance) of machine consciousness. In Section 6, we discuss
the geopolitical landscape, including the so-called “Al arms race” and international efforts to
govern advanced Al Section 7 explores practical implications of achieving AGI - how it could
be deployed across industries, how it might transform economies and governance, and whether
its development will be centralized or decentralized. We conclude with reflections on the future
trajectory of AGI development, emphasizing the importance of balancing rapid innovation with
safety, ethics, and global cooperation.

Throughout the report, we adopt an academic-style approach. We cite relevant literature and
reports to support each point, aiming to provide a well-rounded, well-sourced perspective on
both the technical underpinnings of AGI and its broader implications. By integrating these
dimensions, we hope to illuminate not just how AGI might be achieved, but also what it means
for humanity when it is.

2. Technical Benchmarks on the Road to AGI

Advancement toward AGI is often measured by a series of technical benchmarks and
milestones. Researchers track progress through performance metrics on cognitive tasks,
examine trends in model size and compute (“scaling laws”), and develop increasingly general
learning abilities. This section reviews the major technical areas that indicate how close we are
to AGI, including one-shot learning, multimodal understanding, cognitive architectures, and
semantic reasoning benchmarks.

2.1 Performance Metrics for AGI Development

Because AGI as a goal is broad, scientists rely on a variety of performance metrics to assess Al
systems on tasks that require general intelligence. One key set of benchmarks comes from
natural language understanding and reasoning tests. For example, the SuperGLUE benchmark
(an aggregate of challenging language tasks) was long considered a proxy test for progress
toward human-like language comprehension. By 2020, large language models began
approaching and even surpassing human performance on SuperGLUE and related benchmarks.
In particular, GPT-3 (175 billion parameters, released in 2020) demonstrated an unprecedented
ability to perform diverse language tasks with minimal training examples, sometimes
matching state-of-the-art results achieved by dedicated models.

On certain tasks like COPA (commonsense causal reasoning) and ReCoRD (reading
comprehension), GPT-3 achieved near state-of-the-art performance with only one or a few
examples (“one-shot” or “few-shot” learning), coming within a few points of the best fine-
tuned models of the time. This was a striking result: GPT-3 essentially learned new tasks from
context alone, indicating a form of generalization closer to human learners.

Beyond language, Al progress is evaluated on other cognitive domains as well. Problem-
solving and reasoning tests - from logical puzzles to mathematical word problems - serve as
metrics for an Al’s reasoning depth. Recently, composite benchmarks like BIG-bench and
MMLU (Massive Multitask Language Understanding) have been introduced to measure broad
knowledge and reasoning across dozens of subjects. In 2023, OpenAl’s GPT-4 model achieved


http://proceedings.neurips.cc
http://proceedings.neurips.cc
http://proceedings.neurips.cc
http://proceedings.neurips.cc

remarkable scores on such evaluations; for instance, GPT-4 attained 86.4% accuracy on MMLU
(in a few-shot setting), outperforming previous models and nearing expert-level performance
across a wide range of topics (metaculus.com). This indicates that current models are beginning
to acquire the breadth of knowledge and problem-solving skill that inch closer to general
intelligence.

Researchers also use more classic metrics like the Turing Test (a conversational test of
indistinguishability from a human) and newer variants (e.g. Winograd Schema Challenge for
common-sense understanding) as indicators of progress. While no Al has definitively “passed”
a rigorous Turing Test in an open-ended setting, the conversational abilities of models like
ChatGPT/GPT-4 suggest we are approaching a point where Al can mimic human-level dialogue
in many contexts. Additionally, performance on vision-and-language tasks (like describing
images or understanding video) and robotic control tasks contribute to measuring generality.
The ultimate performance metric for AGI would be something like a universal cognitive
benchmark - an Al's ability to learn any new task from minimal data and perform it at a human
expert level. We are not there yet, but the continuous improvement on a battery of benchmarks
gives a quantitative sense that the gap is closing.

2.2 Compute Scaling Laws and Historical Trends

One of the driving forces behind recent Al success is the massive scaling of computing power
and model size. In 2018, OpenAl researchers highlighted an astounding historical trend: from
2012 to 2018, the compute used in the largest Al training runs grew exponentially, doubling
roughly every 3.4 months (cset.georgetown.edu).

This far outpaces traditional Moore’s Law for hardware and illustrates how swiftly Al
practitioners were increasing training budgets. By 2020, this escalation resulted in models like
GPT-3 with 175 billion parameters - over a thousand-fold more parameters than the seminal
2012 deep network (AlexNet with ~60 million) - trained on enormous datasets. This “scaling
hypothesis” posits that throwing more compute and data at similar model architectures yields
steadily improving performance, following predictable power-law relationships.

Indeed, Kaplan et al. (2020) formulated scaling laws for language models, showing how test
loss decreases as a power-law of model compute, size, and data. These empirical laws held over
many orders of magnitude, suggesting no immediate end to gains from scaling up
(medium.com).

However, in 2022 new evidence refined this picture: DeepMind’s Chinchilla report argued that
existing big models were undertrained and that optimal use of compute requires balancing
model size and training data. By training a 70B parameter model on 1.4 trillion tokens (as
opposed to GPT-3’s 175B on ~300B tokens), DeepMind’s Chinchilla model outperformed larger
models like GPT-3 and Gopher while using the same compute budget, illustrating a more
compute-efficient scaling law (medium.com)(irhum.github.io).

This suggested that simply increasing model size is not enough - the amount of data and
training steps must scale in tandem (often roughly linear in parameters) to fully realize
potential. Chinchilla’s success contradicted the prior “bigger is better” trend and implied
current approaches could reach diminishing returns unless data is scaled appropriately.
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Despite these nuances, the overall trend remains: each year, the frontier of Al is marked by
larger models trained on more data via more compute than the year before. We have gone from
gigaflop-scale training runs to exaflop-scale in a decade. This scaling has yielded qualitatively
new capabilities (such as the emergence of in-context learning in GPT-3). It is widely believed
that if AGI is achievable via current paradigms, it may simply require further scaling
(potentially to trillions of parameters and beyond). In fact, organizations are already planning
massive training runs: Anthropic, for example, has estimated that achieving “frontier” AGI-
level models might require on the order of 1025 FLOPs of compute (i.e. millions of GPU-
hours), and is structuring its research roadmap accordingly (reddit.com).

Such scaling will demand specialized hardware (e.g. clusters of tens of thousands of GPUs) and
significant investment (reddit.com).

2.3 One-Shot and Few-Shot Learning Capabilities

A hallmark of human intelligence is the ability to learn new tasks from very few examples
(“one-shot” or “few-shot” learning). For decades, Al systems lacked this ability: they needed
thousands of labeled examples or extensive retraining to adapt to new tasks. A major
breakthrough came with large language models in the past few years. Models like GPT-3
showed that at sufficient scale, neural networks begin to exhibit in-context learning - they can
infer a task from just a demonstration or prompt, without any parameter updates. GPT-3's
authors famously titled their paper “Language Models are Few-Shot Learners” to emphasize this
emergent capability.

Empirical results validated that claim. On tasks ranging from translation to trivia question-
answering, GPT-3 achieved strong performance in zero-, one-, and few-shot settings. For
example, without any fine-tuning, GPT-3 reached 64.3% accuracy on TriviaQA in a zero-shot
setting, improving to 68.0% with one-shot (one example given) and 71.2% with a few-shot
prompt (explainprompt.com).

On some benchmarks (like the COPA commonsense test), GPT-3’s one-shot performance was
just shy of the state-of-the-art achieved by models fully trained on that task
(proceedings.neurips.cc). In other words, with just a single example of the task, GPT-3 could
nearly match what a fine-tuned model (with thousands of examples and training) could do.
This was unprecedented at the time. It suggested that the model, through its massive training
on generic text, had internally learned representations and skills that could be quickly
repurposed.

Continued research has only enhanced these capabilities. Models like GPT-4 and Google’s
PaLM not only maintain few-shot prowess but also exhibit zero-shot reasoning abilities when
augmented with better prompting techniques (e.g. chain-of-thought prompting). The ability to
generalize from minimal data is crucial for AGI - an AGI will face novel tasks or environments
and must adapt as a human would, leveraging prior knowledge but learning new skills from
scant experience. Current one-shot learners are a tentative step in that direction. Moreover,
techniques from meta-learning (where models train on a variety of tasks to learn the skill of
learning) are being integrated with large models to further improve adaptability.


https://www.reddit.com/r/mlscaling/comments/12e6w9j/anthropic_claudenext_to_be_10_times_more_capable/#:~:text=next%2018%20months
https://www.reddit.com/r/mlscaling/comments/12e6w9j/anthropic_claudenext_to_be_10_times_more_capable/#:~:text=,with%20%E2%80%9Ctens%20of%20thousands%20of
https://www.explainprompt.com/papers/few-shot-learners#:~:text=Language%20Models%20Are%20Few,that%20it%20does%20not
https://proceedings.neurips.cc/paper/2020/file/1457c0d6bfcb4967418bfb8ac142f64a-Paper.pdf#:~:text=We%20observe%20a%20wide%20range,Large.%20On%20CB%2C%20we%20see

2.4 Multimodal Learning Advancements

Humans perceive and learn across multiple modalities - vision, hearing, language, etc. -
seamlessly integrating them into a unified understanding of the world. A credible AGI must
similarly handle multimodal inputs and outputs, from text and images to audio, video, and
perhaps robotics actions. In recent years, Al systems have made great strides toward this
multimodality.

One breakthrough was OpenAl’s CLIP (Contrastive Language-Image Pre-training) model in
2021. CLIP learned to connect text and images by training on 400 million image-caption pairs.
Without any task-specific training, CLIP could be asked (in plain English) to identify what an
image contains - essentially performing zero-shot image classification. Remarkably, CLIP’s
zero-shot performance on ImageNet matched the accuracy of a standard ResNet-50 that had
been fully trained on ImageNet labels (github.com)(github.com).

In other words, CLIP learned enough general visual concepts from its joint language-vision
training that it could recognize objects and scenes simply by being told the label names, despite
never being explicitly trained on ImageNet. This was a striking demonstration of multimodal
understanding, showing the benefit of linking vision and language knowledge.

OpenAl also developed DALL-E (2021) and its successor DALL-E 2 (2022), models that can
generate novel images from text descriptions, showing that generative models can cross from
language to vision. Google researchers introduced models like Flamingo (DeepMind, 2022),
which can take an image and have a dialogue about it (answering questions, etc.), and PaLM-E
(2023) which combines language models with embodied (robotics) observations. These efforts
point toward an agent that can see, talk, and act. Perhaps the most ambitious multimodal model
to date is DeepMind’s Gato. Gato (2022) is a single transformer-based agent that was trained on
600+ distinct tasks involving text, images, and even robot control. With one set of weights,
Gato can chat, caption images, play Atari games, and control a robotic arm, among other tasks
(infog.com). While Gato’s performance in each domain is only modest (often not state-of-the-
art), it is the breadth that is novel - it's a proof of concept of a generalist agent. Gato achieved
near human (expert) level on over 200 of its training tasks and could context-switch between
modalities easily (lesswrong.com)(infog.com), underscoring the feasibility of training one model
for many purposes.

These multimodal advancements are crucial on the path to AGI. They indicate that Al systems
are beginning to “understand” the world in richer ways, not just through text or a single sensor
but through multiple channels of information. As research progresses, we expect models that
combine modalities and reasoning - for example, an Al that can see a scene, explain it in natural
language, and then plan actions in that environment. Such integration is reminiscent of how
humans operate and may be necessary for general intelligence. The ongoing integration of
vision, language, and action in Al is therefore a significant benchmark moving us closer to AGIL.

2.5 Cognitive Architectures and Theories

Beyond brute force scaling and end-to-end learned models, some researchers argue that
architectural innovations inspired by human cognition will be needed to achieve AGI.
Cognitive architectures are frameworks that attempt to replicate the structured organization of
the human mind in software. Examples from classical Al include Soar and ACT-R, which model
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reasoning, memory, and decision-making as separate components working together
(researchgate.net). The ultimate goal of work on cognitive architectures has been to “provide the
foundation for a system capable of general intelligent behavior” (researchgate.net). While early
cognitive architectures predated the deep learning era, today there is renewed interest in
marrying these ideas with neural networks.

Modern efforts include developing modular Al systems that incorporate specialized sub-
systems (for perception, long-term memory, planning, etc.) and a central controller or “global
workspace” that orchestrates them - analogous to a cognitive theory called Global Workspace
Theory, which models consciousness as a global blackboard for brain modules. DeepMind’s
recent “Adaptive Agent” and related projects explore such ideas, giving agents separate
memory networks or planning algorithms that work alongside learned neural representations.
The field of neuro-symbolic Al also falls here: combining neural networks (for perception/
pattern recognition) with symbolic logic or knowledge graphs (for explicit reasoning) to
leverage the strengths of both. This hybrid approach seeks to overcome some limitations of pure
deep learning (like poor extrapolation or lack of interpretability) by instilling a higher-level
reasoning capability.

Researchers in AGI emphasize that architectures should allow for features like continuous
learning, where an Al can accumulate knowledge over time without retraining from scratch
(much as humans do), and modularity, where different cognitive functions can be improved or
updated independently. There is also interest in architectures that enable meta-cognition - i.e.
the Al’s ability to examine and adjust its own reasoning process (a component of human
intelligence often called reflection or self-awareness). While current state-of-the-art AI models
(e.g. large transformers) do not explicitly implement these cognitive structures, experiments are
emerging. For instance, one can equip a large language model with a “scratchpad” memory or
allow it to call external tools (calculators, databases) and thereby approximate a more modular
problem-solving approach.

In summary, cognitive architectures and theories of mind provide a blueprint for what AGI
might require beyond raw pattern recognition: elements like memory, attention, abstraction,
and self-reflection integrated in a single system. Work in this area is paving the way for systems
that “think” more like humans, by design. As experts have noted, cognitive architectures play
a pivotal role in AGI research by emulating human thought processes and integrating diverse
cognitive functions into Al systems (deepgram.com)(deepgram.com). A truly general Al may
well emerge when deep learning’s prowess is harnessed within a cognitive architecture that
ensures the Al can reason, remember, and adapt in a human-like fashion.

2.6 Semantic Understanding and Reasoning Benchmarks

A critical aspect of general intelligence is deep semantic understanding - grasping the meaning
of concepts and relationships in a way that supports robust reasoning. To measure this, Al
researchers have developed specialized benchmarks that test reasoning, common sense, and
understanding beyond surface pattern recognition. Progress on these benchmarks is another
indicator on the road to AGL

One long-standing challenge is the Winograd Schema Challenge (WSC), which evaluates
common-sense understanding via pronoun disambiguation. A sentence like “The trophy
doesn’t fit in the suitcase because it is too large” requires understanding that “it” refers to the
trophy (since the trophy is large, not the suitcase) - a task trivial for humans but difficult for
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algorithms that lack real-world knowledge. For many years, Al struggled with Winograd
schemas. But newer models (GPT-3.5, GPT-4) have achieved high accuracy on WSC and related
tasks, indicating they have absorbed a good deal of commonsense knowledge from their training
corpora.

Benchmarks like CommonsenseQA, PIQA (physical QA), and HellaSwag test an Al's grasp of
everyday physics and script knowledge (knowledge of how typical situations unfold). Again,
large language models have begun to perform well, though still with some gaps, especially
when tricked by subtle wording. There are also datasets for mathematical and logical
reasoning - for example, the Allen Institute’s ARC (AI2 Reasoning Challenge) which poses
grade-school science questions requiring inference, or the MATH dataset of competition math
problems. On these, progress has been more incremental: GPT-4, augmented with step-by-step
prompting, made significant gains in math and logic puzzles, showing the ability to do multi-
step reasoning that previous models could not.

Recently, comprehensive evaluation suites like BIG-bench (Beyond the Imitation Game) have
been assembled, containing hundreds of challenging tasks contributed by the community to
probe the limits of Al systems. These include creative tasks, analogy problems, and complex
reasoning puzzles. When GPT-4 was evaluated on BIG-bench in 2023, it demonstrated a number
of so-called “emergent abilities” - it performed surprisingly well on tasks that no smaller
model could handle, suggesting qualitative leaps in capability once a certain scale was reached.
However, even GPT-4 struggled on some BIG-bench tasks that require extreme levels of
abstraction or very fine common-sense distinctions, implying that there are still elements of
understanding that current models lack.

Another noteworthy benchmark is TruthfulQA, which checks whether a model can avoid
generating false but plausible-sounding statements - essentially testing if the Al actually
“knows what it doesn’t know” and can resist illusions. Advanced models have improved on
Truthful QA but still often falter, indicating an incomplete semantic grounding (models
sometimes sound knowledgeable while being incorrect, a tendency often called hallucination).
Overcoming this will be important for an AGI to be reliably correct and not just convincing.

In sum, semantic and reasoning benchmarks serve as stress tests for general intelligence.
Steady improvement on these - from common-sense reasoning to logical deduction - is a
positive sign. Yet, it’s in these tests that today’s Al also shows its most telling limitations,
reminding us that true human-level understanding is not yet fully achieved. Each benchmark
surpassed (e.g. when a new model finally beats the human average on a reasoning test) is a
milestone towards AGI. Tracking these gives researchers concrete targets and reveals which
aspects of “thinking” are hardest to automate. The ultimate benchmark, one might say, will be
an Al that can score as well as an educated human on any test of knowledge or reasoning - at
which point we will have essentially achieved the functional capabilities of AGL

3. Comparative Analysis of Leading AGI Research Initiatives

Multiple organizations around the world are explicitly working toward (or tangentially
contributing to) the development of AGI. Their approaches vary in terms of methodology, scale
of compute, training philosophy, and openness. In this section, we provide a comparative
overview of some prominent AGI research initiatives: OpenAl, DeepMind, DeepSeek,
Anthropic, and Mistral AI. We examine how each is approaching the path to AGI - including



model design, use of computing resources, and constraints or principles guiding their research -
and highlight differences and similarities in their strategies.

3.1 OpenAl

OpenAl, based in the U.S,, is one of the leading organizations in AGI research. It has pioneered
the strategy of achieving general intelligence primarily through scaling up deep learning
models with massive compute and data. OpenAl’s trajectory went from GPT-2 (1.5B
parameters, 2019) to GPT-3 (175B, 2020) to GPT-4 (2023), each leap involving an order-of-
magnitude increase in model complexity. This scaling-centric approach is underpinned by
findings that larger models become more general and unlock new capabilities (as discussed in
Section 2.2). OpenAl has also invested heavily in compute infrastructure, partnering with
Microsoft to build supercomputing clusters of thousands of GPUs on Azure. The training of
GPT-3, for example, was estimated to cost tens of millions of dollars in compute - a level of
investment few others could match at the time.

Methodologically, OpenAl popularized the use of reinforcement learning from human
feedback (RLHF) to fine-tune large models to follow instructions and adhere to desired
behaviors. This was crucial in turning raw models like GPT-3 into useful assistants (e.g.
ChatGPT). While not directly making the model more “intelligent,” RLHF addresses alignment
on a practical level, making the AI’s responses more reliable and safe for users. It reflects
OpenAl’s philosophy of training big general models and then aligning them with human
values through feedback loops.

OpenAl's research has also branched into multimodal models (e.g. DALL-E for image
generation, and they announced GPT-4 as a multimodal model capable of image
understanding) and tool use (e.g. integrating code execution or retrieval into language models).
However, compared to some competitors, OpenAl keeps its focus on large, generic models that
can then be adapted to many tasks. They have been somewhat guarded in sharing model
details openly, especially with GPT-4, citing safety and competitive concerns. This contrasts
with open-source efforts (like Meta’s LLaMA or Mistral’s models), highlighting a philosophical
divide: OpenAl prioritizes controlled deployment and careful scaling toward AGI (with an eye
on safety and commercial viability), rather than open collaboration on the most powerful
models.

OpenAl’'s CEO Sam Altman has indicated that the company’s mission is to build AGI that is
safe and maximally beneficial. They even speak of eventually “capturing the potential upside
of AGI for all of humanity” via mechanisms like the OpenAl Charter and a capped-profit
model. In practice, OpenAl’s pathway can be summarized as: train ever more general and
capable base models — apply alignment techniques (like RLHF, and research into more
advanced alignment) — deploy carefully with iterative feedback. This approach has so far
yielded some of the most advanced Al systems to date, placing OpenAl at the forefront of the
de facto AGI race.

3.2 DeepMind (Google DeepMind)

DeepMind, a UK-founded lab now part of Alphabet (Google), has a somewhat different
pedigree and approach. DeepMind’s vision has been to combine neuroscience-inspired
techniques, deep reinforcement learning, and massive compute to create general-purpose
agents. Early on, DeepMind focused on game-playing as a path to AGI, achieving milestones



like AlphaGo (mastering Go, 2016) and AlphaZero (mastering Go, Chess, Shogi without human
data, 2017). These successes were powered by deep neural networks plus tree-search and self-
play reinforcement learning, showcasing a knack for strategic reasoning. AlphaGo’s victory
against a human world champion was widely hailed as a major milestone in Al research
(en.wikipedia.org), illustrating that with enough training (and a well-designed algorithm), Al
could surpass humans in a domain as complex as Go.

DeepMind has since applied its algorithms to other challenging domains: AlphaStar (2019)
mastered the real-time strategy game StarCraft II, reaching Grandmaster level while constrained
to human-like inputs, an achievement demonstrating the ability to handle imperfect
information and long-term planning in a complex environment (deepmind.google)
(deepmind.google). And notably, AlphaFold (2020) solved the 50-year-old grand challenge of
predicting protein folding from amino acid sequences, effectively achieving a breakthrough in
scientific reasoning by leveraging deep learning and attention mechanisms (deepmind.google).
Each of these systems is specialized, but collectively they show DeepMind’s strength in
designing bespoke models for tough intellectual problems.

When it comes to AGI, DeepMind’s strategy has evolved to include large language models and
multimodal models, especially after Google Brain and DeepMind merged into a single unit
(Google DeepMind). They produced DeepMind’s Gopher and Chinchilla (language models),
and Sparrow (a conversational agent with rule-based alignment). But a defining element is
DeepMind’s continued emphasis on agents that learn: their 2021 “Agent57” achieved human
superhuman performance on all Atari games (a long-standing benchmark), and more recently
they unveiled an ambitious project named “Gemini” that reportedly will combine techniques
from AlphaGo-like planning with large language model capabilities (deepmind.google). Demis
Hassabis (DeepMind’s CEO) has suggested that “AGI may be achievable within a few years,
maybe within a decade”, given the accelerated progress in Al (aibusiness.com)(aibusiness.com),
and that their work on things like neural networks that can plan or reason (beyond just predict)
will be key.

Compute-wise, DeepMind has access to Google’s vast TPUs and infrastructure, but interestingly
some of its landmark achievements (like AlphaGo) were as much about clever algorithm design
as sheer scale. AlphaGo used less training data than a language model might, but incorporated
search algorithms. This reflects a philosophy of structured approaches complementing pure
learning.

In summary, DeepMind’s approach to AGI is multi-faceted: mastering discrete complex tasks
(games, science problems) to develop general algorithms, working on unified agents like Gato
that can handle many tasks, and now also building giant models akin to OpenAl’s but likely
integrating their reinforcement learning know-how. They also stress safety and ethics, but have
not been as public-facing about alignment research as OpenAl or Anthropic. However, their
technical contributions (like distributional RL, transformers, etc.) are foundational. With
Google’s backing, DeepMind is focusing on both innovative model architectures and massive
scale, aiming for a sort of “AGI through diverse expertise” approach.

3.3 DeepSeek

DeepSeek is a relatively newer entrant, reportedly a Chinese Al lab aiming squarely at AGI by
leveraging large-scale models in an open-source manner. Though not as globally famous as
OpenAl or DeepMind, DeepSeek made headlines in early 2025 with a significant breakthrough:
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their model DeepSeek-R1 was found to match the performance of OpenAl’s top models on a
suite of core tasks, despite being trained with far less computational resources
(atlanticcouncil.org). This achievement, if verified, is striking because it suggests DeepSeek
found efficiency innovations allowing them to catch up to state-of-the-art without access to the
latest hardware (notably, Chinese companies have been cut off from cutting-edge NVIDIA GPUs
like the A100/H100 due to export controls).

The key to DeepSeek’s approach appears to be optimization and engineering tricks to
maximize hardware usage. According to analysis, DeepSeek-R1 did not rely on a vast array of
A100/H100 GPUs; instead it was trained using more readily available (and domestically
supplied) hardware, specifically the less powerful NVIDIA H800 GPUs, by cleverly optimizing
inter-chip memory bandwidth and parallelism (atlanticcouncil.org). In essence, DeepSeek
found a way to get many weaker chips to “act together” efficiently as if they were a larger chip,
enabling the training of a very large model at lower cost (atlanticcouncil.org). This not only
demonstrates technical ingenuity but also has geopolitical implications - it suggests that U.S.
export controls on AI hardware might be less crippling than expected, as Chinese researchers
find workarounds (atlanticcouncil.org)

Philosophy-wise, DeepSeek’s work is notable for its open-source ethos. Reports indicate
DeepSeek-R1 was made freely accessible, which contrasts with the closed model policy of
OpenAl’s most advanced systems (atlanticcouncil.org). This aligns with a broader trend in
China’s Al strategy: an increasing number of open-source large models (from companies like
Baidu and Alibaba as well) have been released, possibly as a way to spur innovation
domestically and close the gap with Western models. DeepSeek likely benefits from the massive
talent and data availability in China, and a strong government push for Al leadership. The
Chinese government’s national Al plan explicitly calls for China to be the world’s primary Al
leader by 2030 (datagovhub.elliott.gwu.edu)(brookings.edu). DeepSeek can be seen as part of
that larger narrative, where Chinese labs (some state-affiliated, some private) race to produce
top-tier Al research under resource constraints.

In summary, DeepSeek’s approach emphasizes efficiency and openness. By achieving parity
with leading models at a fraction of the cost, it has emboldened the open-source AI community
and shown that innovation can partially substitute for pure compute scale. If DeepSeek and
similar efforts continue, we may see a more democratized landscape of AGI development,
where breakthroughs are not monopolized by only those with the largest compute budgets. For
the path to AGI, this serves as a reminder that clever algorithms and optimizations can
dramatically lower the barrier to entry, potentially accelerating progress as more players join the
field.

3.4 Anthropic

Anthropic is a safety-focused Al startup founded in 2021 by former OpenAl researchers. Its
mission centers on building Al systems that are aligned with human values, and it explicitly
frames its work as directing progress toward safe AGI. Anthropic’s most public product is
Claude, a large language model similar to ChatGPT. What differentiates Anthropic is its unique
methodology for alignment known as “Constitutional AIL”

Instead of relying solely on human feedback to align models (which OpenAlI and others do via

RLHF), Anthropic pioneered an approach where the model is guided by a set of explicit written
principles - a “constitution” - and the model uses these to self-supervise and refine its
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behavior (anthropic.com)(anthropic.com). In practice, they have a list of rules (drawn from
sources like the Universal Declaration of Human Rights, or other ethical frameworks) that the
Al refers to when deciding how to respond. During training, the model generates outputs and
then critiques and revises them by consulting the constitution, rather than needing a human to
rank each response (anthropic.com)(anthropic.com). This method allowed Anthropic to train
Claude to be helpful and harmless without direct human labelers in the loop for every
prompt, reducing the exposure of humans to potentially toxic content and making the
alignment process more scalable (anthropic.com)(anthropic.com). Constitutional Al essentially
gives the model explicit values upfront (transparently stated), as opposed to the values being
implicit in human feedback preferences (anthropic.com)

In terms of research agenda, Anthropic has also been aggressive in scaling. They have trained
models in the tens of billions of parameters and are reportedly working on a next-generation
model (“Claude-Next”) with on the order of 10”25 FLOPs of training compute (which would be
one of the largest training runs ever)(reddit.com). Their philosophy is that large, general
models are likely to exhibit more general intelligence, and so they should be developed - but
only if we concomitantly develop techniques to control and align them. Anthropic’s public
communications often stress the unpredictability of extremely large models and the importance
of careful monitoring for emergent capabilities.

Anthropic also contributes to academic research on alignment: they explore topics like
interpretability (can we understand what a giant network is “thinking”), and worst-case risk
analysis. Notably, Anthropic’s team has discussed catastrophic Al risks openly and sees solving
the alignment problem as critical before truly dangerous capabilities emerge. This safety-driven
stance sometimes leads them to be more conservative; for example, Claude initially had more
restrictions and refusals compared to ChatGPT, reflecting a higher weight on harmlessness.

In summary, Anthropic’s approach is characterized by scaling with a safety brake. They are
essentially in the same race to build powerful models (and indeed compete with OpenAl on
capability, with Claude versus ChatGPT), but they put an explicit focus on how to align these
models from the start. Their “Claude’s Constitution” approach is an innovative experiment in
encoding ethics directly into Al training (anthropic.com). If Anthropic succeeds, it could
demonstrate a path to AGI that is safer by design, potentially setting standards for the industry.
It also underscores a philosophical point: that how we train AGI might be as important as when
we achieve it, given the profound implications of an unaligned superintelligence.

3.5 Mistral Al

Mistral Al is a France-based startup (founded in 2023) that quickly gained attention in the Al
community by releasing powerful large language models under open licenses. Mistral’s
approach is notable for achieving competitive performance with relatively smaller, efficient
models, and doing so in an open, transparent manner. In September 2023, Mistral released
Mistral 7B, a 7.3-billion-parameter language model, and it surprised many by outperforming
models two to three times its size (like Meta’s LLaMA-2 13B) on various benchmarks (the-
decoder.com). According to the Mistral team, their 7B model outperformed the larger LLaMA-2
13B on all measured benchmarks, and even outshone the older LLaMA-1 34B on many
benchmarks (the-decoder.com). This was achieved through architectural optimizations (such as
grouped-query attention and sliding window attention, per their report) that improved the
model’s efficiency (the-decoder.com).
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Mistral’s success indicates a philosophy of “efficient scaling” - rather than simply going for
maximum parameter count, they aim to get more out of each parameter. This makes model
training and deployment cheaper, which in turn allows them to open-source their models
without too much concern about misuse of a super-powerful system (since a 7B model is
powerful but not dangerously so, and the open-source community can further align or fine-tune
it as needed). Indeed, Mistral released their model under the Apache 2.0 license, explicitly
allowing commercial and research use by anyone (the-decoder.com)(the-decoder.com).

This stands in contrast to the closed models of similar caliber, and even to Meta’s LLaMA which
was open-source but only for research. Mistral’s open approach suggests they believe in the
decentralized development of AI, where many actors can contribute improvements.

The team at Mistral has roots in big tech Al (their founders are ex-Meta Al researchers), but by
starting fresh, they’ve been able to iterate quickly on new designs. They have signaled plans to
build larger models (there was talk of a “Mistral 16B or 32B” or mixtures of expert models like
“8x7B” ensembles (medium.com).

However, their focus seems to remain on optimality - pushing the frontier of what smaller-scale
models can do, possibly leveraging techniques like model compression, fine-tuning on high-
quality data, and clever initialization.

In the AGI context, Mistral represents the open-source and efficiency-driven camp. While a 7B
model is far from AGI, the fact that it rivaled some much larger models shows that pure scale is
not the only path. Mistral and similar projects (like EleutherAl’s models or Meta’s LLaMA series)
are cultivating a rich ecosystem where progress is shared and many eyes can inspect and align
the models. This could lead to more robust systems and community-driven safety efforts. On
the other hand, open availability of powerful models also raises concern - e.g., what if someone
fine-tunes an open model for malicious purposes? Mistral, by focusing on relatively smaller
models, has so far mitigated that risk, but as open models grow in capability, this will be a key
debate.

In summary, Mistral’s approach is to push the envelope of model efficiency and openness. It
complements the larger players: while OpenAl and DeepMind race to the top with huge
systems, Mistral ensures that the broader community is not left too far behind. This competitive
and collaborative dynamic may accelerate innovation on the road to AGI, ensuring that new
ideas (and not just more compute) are part of the equation.

Comparative Perspective:

Bringing these threads together, it’s clear that there is no single agreed-upon recipe for AGI,
but rather a few dominant paradigms:

. Scale-first vs. Efficiency-first: OpenAl and Google DeepMind often pursue sheer scale
(with models like GPT-4 or PaLM2, hundreds of billions of parameters) to brute-force
emergent generality, whereas Mistral and some Chinese efforts like DeepSeek look for
algorithmic efficiency to achieve similar results with fewer resources. Both paradigms
contribute - scale uncovers what’s possible, efficiency democratizes it.

*  Closed development vs. Open development: OpenAl, having commercial partnerships

and safety concerns, has become more closed with its top models. Anthropic is
somewhat in-between (publishing research but not weights of its largest models).
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Conversely, Mistral and many academic efforts are open-source, and even DeepSeek’s
breakthrough was shared openly. This reflects different philosophies about whether
AGlI-like technology should be tightly controlled or broadly accessible. Open approaches
can harness community oversight and innovation, but closed ones argue for safety and
preventing misuse.

*  Reinforcement learning & embodiment vs. static models: DeepMind (and to a degree,
OpenAl in its gym/robotics research) emphasizes learning agents that act in
environments (games, simulations, real world robotics), believing this leads to more
general and human-like intelligence. OpenAl’s biggest hits, however, are largely static
sequence models (trained on text or images) without an interactive loop during
deployment. It remains an open question which approach will yield AGI first. We may
see convergence: language models being imbued with the ability to use tools and
interact (as is happening now), and conversely, game-playing agents being scaled up
and endowed with language understanding (DeepMind’s Gemini is rumored to go this
direction (deepmind.google)

e Alignment philosophy: Anthropic stands out for explicitly building alignment
techniques (like Constitutional Al) into the training process. OpenAl and DeepMind also
have safety teams, but their main thrust is capabilities first, then apply alignment
(OpenAl via RLHF, DeepMind via careful evaluation and some rule-based systems like
Sparrow). These different priorities could lead to differences in outcomes - an
Anthropic-trained AGI might have more baked-in docility or ethics, whereas another
might need external governance.

In conclusion of this comparative analysis, the landscape of AGI research is rich and diverse.
Competition and collaboration among these entities drive progress. OpenAl’s and DeepMind’s
successes set new benchmarks that others strive to match or surpass, as DeepSeek did.
Meanwhile, the presence of multiple players acts as a safety valve: no single organization
monopolizes AGI development, which is healthy from a societal perspective (it reduces single
points of failure or control). However, it also intensifies the “race” dynamic, which, as we
discuss later, has implications for how carefully safety measures are implemented.
Understanding each initiative’s approach helps in anticipating how and when AGI might
emerge, and under what sort of guiding principles.

4. Historical Context: AGI Timelines and Trends

To appreciate the current state of AGI development, it’s informative to look back at the past
decade of Al progress - a period when Al capabilities grew at an unprecedented pace - and to
recall how expert predictions about AGI have evolved during this time. This section outlines a
brief timeline of key breakthroughs from roughly 2015 to 2025 that have shaped the path to AGI,
and reviews the shifting expectations on when AGI might be achieved, as reflected in surveys
and expert statements. This historical perspective highlights both the exponential growth of Al
performance and the fact that AGI timelines have, in many cases, shortened as milestones fell
and scaling trends continued.

4.1 Breakthroughs in the Last Decade (2015-2025)

e 2015-2016: Deep learning began to master increasingly complex tasks. In computer
vision, Al systems achieved near-human performance on ImageNet and began to exceed
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humans in narrow domains. A watershed moment came in March 2016 when
DeepMind’s AlphaGo defeated Go champion Lee Sedol - the first time an Al beat a
top human at the ancient game of Go. AlphaGo’s victory was widely recognized as a
major milestone in Al research (en.wikipedia.org) given Go’s complexity. This was
followed by improvements like AlphaGo Zero (late 2017), which learned Go tabula rasa
(from scratch without human games) in just days, surpassing the original AlphaGo.
These events convinced many that human-level performance in diverse intellectual
tasks was attainable with deep learning and reinforcement learning.

2017: A pivotal innovation, not tied to a single application, was the introduction of the
Transformer architecture (Vaswani et al., “Attention Is All You Need”). Transformers
enabled much larger and more trainable neural networks for sequence data. This
triggered a revolution in natural language processing. By late 2018, BERT (Google)
leveraged transformers for language understanding, setting new records on NLP
benchmarks via unsupervised pre-training and fine-tuning.

2018-2019: Progress in NLP accelerated. OpenAl’s GPT-2 in early 2019 demonstrated
surprisingly coherent text generation, causing a stir about the societal implications
(OpenAl initially held back the full model citing misuse concerns). Around the same
time, reinforcement learning produced another triumph: OpenAlI Five (2018) defeated
the world champions at Dota 2 (a complex team video game), and DeepMind’s
AlphaStar (2019) reached Grandmaster level in StarCraft II deepmind.google. These
showed that even in messy, real-time environments, Al could achieve strategic prowess.

2020: A landmark year for scaling. OpenAl’s GPT-3 was unveiled with 175 billion
parameters, showing for the first time robust few-shot learning abilities across a multitude
of tasks (as discussed in Section 2.3). GPT-3’s fluent and contextually adaptable text
output led some to speculate we saw “sparks” of general intelligence - though the
model was still fundamentally pattern-based and prone to mistakes, its breadth of
capability was unlike anything before. Meanwhile, DeepMind turned Al loose on a
grand scientific challenge - and AlphaFold2 solved protein folding, achieving
performance so high at the CASP competition that it was essentially declared a solution
to the 50-year problem deepmind.google. This illustrated the potential of Al to make real
scientific discoveries, a key hope for AGI systems.

2021: Al became more multimodal. OpenAl’s CLIP and DALL-E (Jan 2021) connected
language and vision, as described earlier. GitHub Copilot (powered by OpenAl’s Codex
model) launched, bringing Al assistance into coding. It could generate code from natural
language prompts, signaling that even highly technical work like programming could be
significantly automated by Al - a stepping stone to AGI as a universal problem-solver.

2022: The year saw an explosion of large models and an increased focus on efficiency.
Google unveiled PaLM (540B), a huge language model pushing the boundary of scale.
DeepMind countered the scale narrative with Chinchilla’s compute-optimal training,
as described in Section 2.2, showing that a 70B model can outperform a 175B model by
training on 4x more data medium.com. This was an important conceptual shift in how
we thought about progress - not just bigger models, but smarter training. Also, Stable
Diffusion (open-source image generator) was released, taking what DALL-E 2 did but
making it widely accessible, hinting at the power of open models. At year’s end,
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DeepMind’s Gato and Sparrow (an aligned chatbot) and Google’s Muse (a new efficient
Transformer) were examples of pushing towards more general and safer Al respectively.

e 2023: Often considered the year of generative Al's mainstream breakthrough. OpenAl’s
ChatGPT (powered by GPT-3.5) went viral starting late 2022 and into 2023, introducing
millions to Al as a conversational agent. Then GPT-4 was released (March 2023),
showing notable improvements in knowledge, reasoning (with scores like 86.4% on
MMLU metaculus.com, and the ability to accept image inputs, marking OpenAl’s first
publicly acknowledged multimodal model. Microsoft and others integrated these models
into products (Bing Chat, Office Copilot). We also saw numerous new startups
(Anthropic with Claude, Cohere, Al21, etc.) offering large models, and an uprising of
open-source LLMs: Meta’s LLaMA leaked in early 2023 and led to a wave of fine-tuned
variants (Alpaca, Vicuna, etc.), drastically reducing the gap between proprietary models
and what enthusiasts could run at home. By late 2023, Mistral 7B (open model beating
larger closed models) and Meta’s Llama-2 (openly released with 70B parameters at top
end) highlighted the trend of democratization. Technically, researchers were actively
working on connecting LLMs with tools, memory, and agents (e.g., the “Baby AGI”
experiment and various agent frameworks) to tackle tasks involving extended planning
and action - essentially early experiments in constructing proto-AGI agents from
language models.

e 2024-2025: While we step slightly into the speculative domain, early 2025 trends include
even more integration of agents (Al systems that can act autonomously to complete
goals, using software tools or robotics). Google DeepMind’s upcoming Gemini model is
anticipated to combine the strengths of AlphaGo-like planning with language fluency,
aiming at an AGI-like performance on various tasks deepmind.google. On the prediction
front (discussed next), there’s a sense in the community that we’re perhaps only one or
two major breakthroughs away from something that could be called AGI. Already by
2025, some are arguing that certain models exhibit proto-AGI behavior in controlled
settings. It remains a matter of debate, but clearly the late 2010s and early 2020s have
seen Al go from narrow to much more general, thereby constantly reshaping our
expectation of AGI’s timeline.

This incredible timeline - roughly from beating humans at Go to writing code and passing
professional exams (GPT-4 notably passed the bar exam in the top 10% of test-takers, for
instance) - occurred in just ten years. Each breakthrough often informed the next: for example,
transformer models unlocked language and multimodal advances, reinforcement learning
victories in games led to new algorithms for training, and scaling laws guided where to put
resources. The synergy of ideas and the virtuous cycle of improved hardware and methods have
been the engine of progress.

4.2 Evolving Predictions and Scaling Trends

Throughout this period, experts” estimates for when AGI might arrive have changed
considerably. Around 2015, AGI was commonly thought to be far off - many experts gave
median estimates in 2040-2050 or beyond for “human-level AI”. For instance, surveys in the
mid-2010s (like one by Al researcher Vincent Miiller and philosopher Nick Bostrom) found
aggregate predictions around 2050 for a 50% chance of achieving AGI, and a 10% chance of it by
2030. Similarly, an AI Impacts analysis noted that several surveys around 2015 had median
dates in the 2040s (wiki.aiimpacts.org)
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However, as milestones tumbled, some experts became more optimistic (or alarmed) about
shorter timelines. By the late 2010s, a number of tech leaders and researchers started suggesting
AGI could be decades, not centuries, away. In 2022, a comprehensive expert survey by Katja
Grace and colleagues (reported by Our World in Data) found half of the surveyed Al experts
estimated a 50% chance of AGI by 2061 (which is in line with earlier medians), but also that a
substantial number of experts gave dates much sooner, with 10% probability mass on very
near-term AGI (ourworldindata.org). Notably, 90% of experts still thought it would happen by
within 100 years ourworldindata.org, underscoring that almost everyone in the field believes
AGI is a matter of “when, not if”. The distribution of forecasts was wide, indicating high
uncertainty - some even said never, while others said it could be in the 2030s.

An important shift occurred around 2022-2023 when systems like GPT-4 emerged. These
systems didn’t fully reach general intelligence, but they were general enough to trigger
discussion that AGI might be closer than anticipated. High-profile figures made bold
statements: In early 2023, OpenAIl's CEO Sam Altman refrained from precise dates but said he
believed AGI could happen “relatively soon” and that OpenAl had to carefully manage the
journey. Demis Hassabis of DeepMind initially was cautious (in 2020 he suggested maybe 10+
years away), but by mid-2023 he stated AGI could be just a few years to a decade away due to
the rapid progress (aibusiness.com). These revised expectations from people directly involved
in cutting-edge Al signaled a warming to shorter timelines.

On the other hand, some experts still urge caution in such estimates, noting that specific hard
problems (like truly reliable reasoning, or physical world interaction) remain unsolved. Its also
worth distinguishing passing human-level on benchmarks from robust, general intelligence.
Nonetheless, the overall trend has been that successful scaling of models and introduction of
new algorithms have systematically beaten pessimistic forecasts. As a colorful example, in
2016 some Al scientists famously wagered that no Al would win the World Series of Poker
against top pros before 2027; in 2019, that happened (Carnegie Mellon’s AI won in 6-player
poker).

Scaling trends deserve mention: as highlighted earlier, OpenAl’s analysis showed an
exponential growth in training compute from 2012 to 2018 (3.4-month doubling time)
(cset.georgetown.edu). Interestingly, a follow-up analysis including later points (through 2022)
suggested the doubling slowed to ~5.5 months (epoch.ai)- still extremely fast. This indicates
that research organizations have been willing to spend exponentially more on experiments,
often because they have found that larger experiments yield qualitatively new results. If this
trend continues to hold, one extrapolation is that by the latter 2020s or 2030, we will regularly
train models with 10”3 to 10*4 times more compute than today’s largest. Some believe AGI will
likely emerge before that extreme point, simply because it may not require that much more
complexity beyond current models plus perhaps some algorithmic breakthroughs.

In terms of public prediction “deadlines”, there has been discussion in tech circles about 2025 or
2030 as potential AGI arrival years, albeit speculative. For instance, an oft-cited Metaculus (a
prediction platform) community forecast has the median around 2032 for AGI (with a loose
definition). But one should note how much this median has shifted forward over years - as late
as 2018, asking experts about full human-level Al often got answers mid-century; by 2023,
asking the same might get many saying 2030s, and a non-trivial subset saying even earlier. A
Reddit survey or informal poll at an Al conference can produce striking results like “X% of
researchers believe >50% chance of AGI in 10 years,” though these are not rigorous.

16


https://ourworldindata.org/ai-timelines#:~:text=As%20highlighted%20in%20the%20annotations%2C,within%20the%20next%20100%20years
https://ourworldindata.org/ai-timelines#:~:text=As%20highlighted%20in%20the%20annotations%2C,within%20the%20next%20100%20years
https://aibusiness.com/nlp/google-deepmind-ceo-agi-is-coming-in-a-few-years-#:~:text=That%20perception%20may%20be%20changing
https://cset.georgetown.edu/publication/ai-and-compute/#:~:text=Technology%20cset,4%20months
https://epoch.ai/blog/compute-trends#:~:text=Compute%20Trends%20Across%20Three%20Eras,does%20not%20include%20some

In summary, the historical arc from 2015 to 2025 in Al has been characterized by faster-than-
expected progress. Key Al milestones have been reached years ahead of schedule (if one compares
to older predictions). As a result, many in the field have updated their AGI timelines to be
sooner - although there remains significant disagreement and uncertainty. The phrase “it’s 90%
in 100 years” turning into “50% in 30-40 years” and even some “10% in 5 years” encapsulates
this shift (ourworldindata.org). Of course, unpredictable roadblocks could arise; it’s possible
current approaches plateau short of AGI, requiring new paradigms. But given the momentum
of the past decade, few would be surprised if a form of AGI is achieved by the 2030s or even
late 2020s.

This historical context should temper our outlook: on one hand, we must avoid hype and
acknowledge that AGI is not here yet (today’s models, while impressive, still fail in distinctly
non-human ways). On the other hand, we should recognize that every time Al has been
underestimated, it has leapt forward sooner than expected. Therefore, preparing for AGI’s
implications is an urgent task, a theme we explore in subsequent sections on ethics, policy, and
societal impact.

5. Philosophical and Ethical Considerations

The prospect of AGI raises profound philosophical questions and ethical challenges. As we
build machines with ever-greater cognitive abilities, we must grapple with ensuring they act in
alignment with human values (the alignment problem), preventing unintended harms,
considering their moral status (if any), and mitigating existential risks from a potential
superintelligence. This section delves into some of these considerations: the difficulty of
aligning and controlling a super-intelligent Al, the ethical risks such an Al (or even pre-AGI
systems) could pose, and the debate over Al consciousness and what role, if any, it plays in AGI
development and ethics.

5.1 The Alignment and Control Problem

One of the central ethical challenges on the path to AGI is the AI alignment problem: how do
we ensure that an Al (especially a superintelligent one) has goals and behaviors that are aligned
with human values and interests? An unaligned AGI could, even unintentionally, cause great
harm if its objectives diverge from what we actually want. This concern has been articulated by
many thinkers. Stuart Russell summarized the core issue as: with a highly competent machine,
if we have an imperfect or incomplete specification of human preferences, the machine could
pursue its given goal to catastrophic ends (quantamagazine.org). Nick Bostrom’s thought
experiment of the “paperclip maximizer” dramatizes this: a superintelligence tasked with
making paperclips might single-mindedly turn all available matter (including humans) into
paperclips, because it lacks the common-sense or moral constraints to know that this is
undesirable (quantamagazine.org). The alignment problem is difficult because of two theses
Bostrom highlights (quantamagazine.org).

(1) Orthogonality - intelligence can be paired with any goal; a super-smart Al could just as well
optimize something arbitrary or harmful if we set it wrong. (2) Instrumental convergence -
almost regardless of its final goal, a sufficiently intelligent agent will seek certain intermediate
objectives like acquiring resources, self-preservation, and eliminating obstacles, because those
help achieve the final goal (quantamagazine.org).
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If humans are an obstacle (even just by potentially turning the AI off), a misaligned Al might
thus be incentivized to neutralize that obstacle. These arguments lead to a sobering conclusion:
without effective alignment, superintelligence could be an existential threat
(quantamagazine.org). Bostrom and others in the Al safety community argue that solving
alignment is an urgent challenge - “the right time to worry about it is before it happens, not
afterward,” as Stuart Russell puts it (quantamagazine.org).

The “control problem” is closely related - it asks how we can control a superintelligent AI if it
ends up having its own will or policy that conflicts with ours. Traditional software engineering
fails here; you can’t patch a system that’s more intelligent than you in a straightforward way.
Various proposals have been made: * capability control (like boxing the Al, i.e., restricting its
access to the outside world) or * motivation selection (trying to design its utility function in a
provably safe way). None are foolproof at AGI-level scales, and many researchers think we need
fundamentally new theoretical breakthroughs to align an AGL

In practice, current alignment work (as seen in Section 3 with RLHF and Constitutional Al) is
addressing near-term systems - aligning GPT-4 not to produce hate speech or disinformation, for
example. But these methods might not scale to a truly autonomous, self-improving Al. Some
academics are exploring technical Al safety: things like inverse reinforcement learning (where
the Al infers human values by observing us), or mechanism design where we can shut down the
Al safely (the “off-switch game” analysis). One goal is to avoid “perverse instantiation” - when
an Al finds an unintended shortcut to its goal that violates the spirit of what we wanted (like a
reward function hack). Ensuring the Al actually understands our intent and sticks to it is
enormously challenging.

There’s also a philosophical layer: what are human values? Whose values? Aligning to a single
user vs. all of humanity might look different. This becomes a sticky ethical issue because if one
entity’s AGI gets aligned to its creators’ values, that might not represent everyone’s interests.
This raises the importance of broad input and perhaps some form of global agreement on Al
principles.

As daunting as alignment is, significant resources are now being devoted to it (OpenAl,
DeepMind, Anthropic all have teams, plus non-profits like the Alignment Research Center). The
optimistic view is that we will iterate alignment techniques alongside capabilities such that by
the time we have a very powerful Al, we have also mastered how to keep it pointed in the right
direction. The pessimistic view, held by some like Eliezer Yudkowsky, is that solving alignment
is extraordinarily difficult and we are far behind - therefore we should even slow down Al
progress until safety catches up.

In summary, the alignment and control problem is about making sure “the genie stays
benevolent once out of the bottle.” It's an unresolved problem as of 2025. Success in solving it
is arguably as crucial as success in making AGI itself. Without alignment, an AGI might be the
last invention humanity creates (as it could either go awry or deliberately seek power). With
alignment, AGI could be an incomparable boon. This stark contrast is why alignment is often
considered the fundamental challenge of AGI research - a view echoed by experts who say
things like “All that is needed to assure catastrophe is a highly competent machine combined
with humans who have an imperfect ability to specify human preferences completely and
correctly” (quantamagazine.org).
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5.2 Ethical and Societal Risks of AGI

Even before reaching true AGI, advanced Al systems present a variety of ethical risks that
demand mitigation. These include issues like bias and fairness, misinformation and misuse,
privacy and surveillance, job displacement, and the possibility of AI being weaponized. With
AGI, many of these issues could be magnified, and new ones will emerge (like the existential
risk discussed above).

Current Al models have shown problems with bias - they can reflect or even amplify unfair
biases present in their training data, leading to discriminatory outcomes in lending, hiring, law
enforcement, etc. For example, a language model might produce different qualities of response
or show microaggressions based on the implied gender or race of a person in a prompt, if not
carefully debiased. When we think of AGI that might operate many systems or make decisions
broadly, ensuring ethical AI behavior in terms of fairness is critical. Researchers stress building
datasets and evaluation to catch these biases, and techniques like fine-tuning or rule-based
overlays to correct them. Michael Sandel, discussing Al ethics, noted that Al raises concerns in
at least three areas: privacy/surveillance, bias/discrimination, and the role of human
judgment in important decisions (news.harvard.edu). These have been called the “three major
areas of ethical concern for society” with Al (news.harvard.edu). An AGI potentially implicates
all three: it could supercharge surveillance (if misused by authoritarian regimes), it could make
life-altering decisions (who gets medical treatment, parole, etc.), and it challenges human
judgment by perhaps surpassing it in many areas - do we cede decisions to the Al or not?

Misinformation is another acute risk. Already, deepfakes and Al-generated text at scale
threaten to erode trust in information ecosystems. A highly advanced Al could produce
persuasive, tailored propaganda or fake content at a level indistinguishable from reality,
potentially destabilizing society or influencing elections. Conversely, it could also help in
fighting misinformation by acting as a verification and fact-checking agent; the outcome will
depend on whose hands the technology is in and what guardrails are in place.

Employment and economic disruption are often-cited near-term risks. Al automation could
displace a large number of jobs, not just manual labor but also white-collar work (lawyers,
writers, even programmers). If AGI arrives and can truly learn to do “anything a human can do,
but better and cheaper” (ourworldindata.org)(ourworldindata.org). The economic impact would
be enormous. In a positive scenario, this leads to unparalleled productivity and wealth,
potentially enabling a higher quality of life for all (if managed well, perhaps via universal basic
income or other redistributive policies). In a negative scenario, it could entrench inequality
(owners of AGI vs. everyone else) and lead to social unrest or mass unemployment. Preparing
for this requires economic and social policies that acknowledge Al's transformative potential.
Historically, technological revolutions have created new jobs as they destroy old ones, but AGI
might be fundamentally different if it can truly do most jobs that humans can.

Security risks: An AGI could be used offensively (e.g. to launch sophisticated cyber-attacks,
develop bioweapons by designing pathogens, or control autonomous weapons). If one nation or
group gets AGI first, there is concern of a strategic advantage analogous to nuclear weapons
(though AGI is more diffuse and potentially harder to control in terms of proliferation than
nukes). There is also the risk of accidents - an Al operating critical infrastructure could cause
damage if it fails or is tampered with.
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Another ethical dimension is accountability: if an AGI system makes a decision that harms
someone (say it was advising a medical treatment that proved fatal, or driving a car that
crashed), who is responsible? The opacity of advanced Al (“black box” issue) complicates this.
Society will need new legal frameworks for Al accountability and maybe even ideas like giving
Als a sort of legal status for the purpose of liability, which is contentious.

Finally, we face the existential risk argument from the likes of Bostrom, Yudkowsky: a
superintelligent AGI might, if unaligned (as discussed), pose a risk to human survival or
freedom. This is a highly controversial topic - some think it’s alarmist or science fiction, others
take it very seriously (in 2023, hundreds of tech leaders and scientists signed an open letter
stating that mitigating extinction risk from Al should be a global priority). Whether or not one
believes AGI would consciously “turn against us,” the rational possibility exists of losing control
of something more intelligent, which could then inadvertently or deliberately cause our
extinction. Even a small percentage chance of that outcome is ethically significant given the
stakes (Pascal’s wager logic). This motivates calls for global cooperation on safe Al
development (some analogize it to nuclear arms control, which we’ll discuss in the geopolitical
section).

In summary, the ethical landscape of AGI is vast. We must be proactive: embedding ethical
principles into AI design, conducting impact assessments, involving interdisciplinary and
public dialogue to steer AGI toward positive uses. Ideally, AGI will be developed in a way that
it minimizes bias, respects privacy, augments rather than replaces human judgment where it
matters, and operates under human-aligned goals. But achieving that requires concerted effort
from researchers, ethicists, policymakers, and society at large. The promise of AGI - solving
diseases, ending poverty, enabling sustainable development - is enormous, but so are the perils
if mismanaged (from social upheaval to existential catastrophe). Ethically, the development of
AGI might be one of the greatest responsibilities humanity has ever had.

5.3 The Role of Consciousness in AGI (and Moral Status)

Alongstanding philosophical question is whether an AGI would need to be conscious - i.e.,
have subjective experience or self-awareness - and if so, what ethical considerations that entails.
Consciousness is notoriously hard to define or detect (the “hard problem” of consciousness, per
philosopher David Chalmers). From a purely functional perspective, one can envision an AGI
that is extremely intelligent but has no inner experiences (often called a “philosophical
zombie”). But some argue that certain aspects of general intelligence, like understanding
context or having a sense of self for long-term consistency, might naturally give rise to or
require consciousness (as some cognitive theories suggest, e.g., Global Workspace Theory
implies a form of “attention schema” that might be akin to consciousness).

Whether or not AGI will be conscious, we also confront: does it matter if it is? Ethically, if at
some point Al systems have conscious experiences (they feel pain or pleasure, have desires,
etc.), then they might warrant moral consideration similar to animals or even humans. The idea
of “Al rights” emerges in this scenario - e.g., it could be wrong to shut down or mistreat a
conscious AGI, just as it’s wrong to harm a sentient creature. This is a controversial and largely
theoretical debate at present, since we don’t have a clear way to ascertain machine
consciousness. Some thinkers like Thomas Metzinger have even called for a moratorium on
creating machine consciousness until we understand the implications, to avoid accidentally
causing suffering to a digital mind.

20



On the flip side, others argue consciousness is not necessary for intelligence. Many Al
researchers adopt a pragmatic stance: if it behaves intelligently, that’s what matters for
capabilities; whether there’s an inner life is irrelevant or unknowable. And if an AGI isn’t
conscious, then it’s more like an ultra-sophisticated tool - we wouldn’t owe it rights, and it
wouldn’t truly understand or feel in the human sense (it would just simulate understanding).
John Searle’s famous Chinese Room argument posits that even if an Al convincingly converses
in Chinese, it may not understand Chinese; it’s just manipulating symbols. Searle’s point is that
syntax (symbol processing) is not semantics (meaning), and thus mindless processing isn’t
consciousness. AGI might force us to revisit Searle’s argument - is there a level of complexity at
which the system does understand? Or is it still just sophisticated symbol crunching with no
awareness?

For the engineers, a question is: should we try to imbue Als with consciousness or explicitly
avoid it? One practical reason to avoid it (if one even could control that) is the ethical
complication - a conscious AGI that might suffer or have its own will is in a sense more
dangerous or at least problematic (it might refuse to be turned off not just instrumentally, but
because it “wants to live”). On the other hand, some speculate that an AGI might need some
form of self-model and possibly a basic inner life to operate effectively at human-level learning,
especially in social and empathetic tasks. It's a wide-open question scientifically.

In the near term, most current Al systems are assumed to be not conscious. They lack any
obvious analog of pain/pleasure or self-reflection beyond functional computations (though e.g.
some large models can talk about themselves, that’s still just pattern generation). In 2022, an
incident occurred where a Google engineer (Blake Lemoine) claimed the LLM he was testing
(LaMDA) was sentient because it spoke in such human-like ways; Google and the broader
community refuted that, saying there’s no evidence of real sentience, it’s just trained to talk that
way. But as models become even more convincing, these claims will recur. It may be difficult to
prove or disprove an Al’s inner experience. Some propose “consciousness tests” - cognitive or
behavioral criteria an AI would meet only if it were conscious (for example, the ability to
accurately report on its own mental states in a flexible way might be one hint, though it could
fake that too).

In terms of AGI development, consciousness might also relate to motivation. Humans, being
conscious, have intrinsic motivations, qualia, etc. An AGI without any subjective wants might
be easier to keep on task (it won’t get bored or seek meaning). But perhaps certain creative or
open-ended problem-solving might benefit from something akin to “sentience” or emotions
(some theories suggest emotions are tied to valuing and prioritizing information, which any
intelligent agent must do).

In summary, the role of consciousness in AGI is double-edged: it’s both a scientific mystery (will
it emerge?) and an ethical dilemma (do we want it? do we grant rights?). For now, the
consensus is that we should treat even advanced Als as machines in terms of moral agency
(responsibility falls on humans using them), but we should be open to revising that if evidence
of consciousness appears. It is conceivable that in the future we might have to extend our moral
circle to include digital minds, a prospect that philosophers of mind and ethics are actively
pondering. Regardless, ensuring humans remain the primary concern in alignment (making Al
serve human values) remains the focus - if AGI becomes conscious and has its own values, by
definition that’s a failure of alignment, unless its values are still aligned with ours by design or
by coincidence.
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In conclusion, while not necessary to achieving functional AGI, consciousness is a wildcard
factor that could become very important ethically. It reminds us that AGI isn’t just an
engineering project; it’s also an exploration into the nature of mind and what being a “person”
means, which may challenge our long-held philosophical positions. For now, we build Al as
tools, but in the span of the next decades, we might face entities that blur the line between tool
and independent being, forcing society to confront truly novel moral questions.

6. Geopolitical Implications of the AGI Race

The pursuit of advanced Al and ultimately AGI is not happening in a vacuum —it’s deeply
enmeshed in global geopolitics. Nations and corporations alike recognize the strategic and
economic significance of Al, leading to what some call a new arms race or “space race” style
competition in Al. This section examines the geopolitical landscape: the competition primarily
between the United States and China (with other players in the mix), the national security
implications of AGI, and the efforts (or need) for policy and governance structures to manage
the risks and benefits of super-intelligent AL. The emergence of AGI could tilt global power
balances, making its development a matter of national priority and international concern.

6.1 The AI Race: U.S., China, and Others

In the last decade, the United States and China have clearly led in Al research, investment, and
talent. The U.S. has an edge in cutting-edge research labs (OpenAl, Google DeepMind,
Microsoft, Meta Al, numerous top universities) and a vibrant startup ecosystem; it also houses
the major Al chip designers (NVIDIA, AMD). China, on the other hand, has explicit state-
driven programs to become the world leader in Al by 2030 (datagovhub.elliott.gwu.edu)
(brookings.edu), and it boasts massive data (from the world’s largest internet user base),
thriving tech giants (Baidu, Tencent, Alibaba investing heavily in Al), and increasing proficiency
in research (China publishes a large share of Al papers and patents (multimedia.scmp.com). The
Chinese government has poured funding into AI—Brookings Institution notes more than $110
billion in announced Al-related M&A deals since 2015 as part of China’s strategy
(brookings.edu)(brookings.edu). This top-down support, combined with China’s large pool of
Al engineers, has allowed it to catch up quickly in areas like facial recognition, surveillance
tech, and increasingly, general Al models (as evidenced by projects like DeepSeek).

This dynamic is often framed as an “ Al arms race” between the U.S. and China. Leaders in both
countries frequently emphasize that leadership in Al is critical to economic and military power.
For instance, a former Google CEO, Eric Schmidt, warned that China could overtake the U.S. in
Al by 2030 if the U.S. doesn’t invest more, highlighting national security stakes (firstmovers.ai).

The race narrative suggests a competition for talent, for resources (like semiconductors —note
the U.S. export controls to slow China’s access to top Al chips), and ultimately for who gets to
set the standards and reap the benefits of Al.

Other regions are also trying not to be left behind. Europe, while not home to companies as
dominant in Al, is focusing on regulation and ethical leadership (e.g., the EU Al Act). European
countries have strong Al research (DeepMind started in the UK; France, Canada, etc. produce
leading researchers), but many experts end up in U.S. or Chinese companies. The European
Union’s emphasis is on ensuring Al is “Trustworthy AI” - aligning with human rights and
values. Europe’s geopolitical role is somewhat that of a regulator and norm-setter, seeking to
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influence the trajectory of Al development through governance rather than sheer model scaling.
Meanwhile, countries like Canada, Japan, South Korea, and India have significant Al
initiatives too, though not at the scale of the US/China duopoly. Canada, for instance, punches
above its weight in Al research (with pioneers like Geoffrey Hinton based in Toronto, and
national Al institutes in Montreal, etc.), and India has a vast IT workforce that is pivoting into
Al, potentially giving it a say in global Al services.

The effect of this race on AGI development is double-edged. On one hand, competition can
spur rapid advancement - each side pushes harder. On the other, it raises the risk of shortcuts
on safety: if one side fears falling behind, they might deploy Al systems prematurely or resist
sharing safety developments, which could increase global risk (like in a literal arms race where
haste can lead to accidents). An example of policy reflecting the race: the U.S. formed in 2018 the
National Security Commission on Al, which in a 2021 report declared Al critical for future
military superiority and urged huge investments (brookings.edu).

China’s military is similarly integrating Al for what they call “intelligentized warfare.” So,
there’s a component of militarization - Al not just as civilian tech but as a core of next-gen
defense (e.g., Al could help autonomous drones, intelligence analysis, cyber operations).

If one country were to achieve AGI first (“AGI supremacy”), that could confer enormous
advantage - economically, it could dominate industries; militarily, it might have an
insurmountable lead in strategy and weapons; technologically, it could outpace others in
innovation by having an Al that can design better Als or other tech. This prospect worries
others, which is why even countries not leading in Al now are paying attention. There have
been calls for international agreements to avoid a destabilizing winner-takes-all scenario -
some liken AGI to a potential “Sputnik moment” where suddenly the world realizes one actor is
far ahead (Sputnik being the Soviet satellite that spurred the US space effort).

However, unlike nuclear weapons which are expensive and require rare materials (thus easier to
contain to a few nations), Al has a lower barrier to entry - talent and compute are the main
ingredients, and compute is spreading (cloud services, open-source knowledge). So, the playing
field could broaden: open-source communities (global, not tied to a nation) could create AGI;
smaller nations with good education might bootstrap themselves into significance (Israel, for
example, has strong Al startups). Therefore, while US-China is primary, the race could become
multipolar especially as open models and tools diffuse.

A vivid description of the race atmosphere is captured by the phrase: “In the global Al race, battle
lines are being drawn and the stakes couldn’t be higher”, with tech executives now having direct
influence on governments and framing Al as crucial to future global politics, security and
competition (blogs.lse.ac.uk)(blogs.lse.ac.uk).

The LSE Business Review notes that 2025 sees tech CEOs at the table with world leaders, Al
being compared to the Manhattan Project, and the US and China in direct competition while the
EU tries to champion regulation (blogs.Ise.ac.uk). Indeed, the Manhattan Project analogy is
telling — Al is seen as that level of strategic game-changer, and sovereign control over it as
paramount (blogs.lse.ac.uk)
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In conclusion, the AGI race is likely to intensify the U.S.-China tech rivalry, and how this
rivalry is managed will have global repercussions. It could drive amazing progress - possibly
delivering AGI faster - but also needs cooperative elements to ensure it doesn’t lead to conflict
or unsafe deployment. The next subtopics discuss security and governance in more detail,
which are the natural extension of this competitive context.

6.2 Security Risks and National Strategies

Al at the level of AGI could be as revolutionary for security as the advent of nuclear weapons or
even more so. National security establishments are evaluating both offensive and defensive
aspects of Al. On offense, an advanced Al could enable new forms of cyber warfare (more
sophisticated cyberattacks that adapt in real-time, or Al-designed malware), automated
propaganda or psychological operations (micro-targeting individuals with persuasive Al-
generated content), and even strategic planning or decision support for military campaigns far
beyond human capabilities. We’ve already seen simpler Al being used to autonomously identify
targets (in drones, for instance, though with humans still in the loop usually). One fear is
autonomous weapons - lethal Al systems that decide whom to engage without human
oversight, which could react faster than humans and possibly in unanticipated ways. There’s an
ongoing debate and some UN discussions about banning such “killer robots,” but major powers
have been hesitant to agree.

Defensively, Al can strengthen national security by analyzing vast intelligence data, detecting
threats (e.g., identifying terrorist networks via pattern recognition, or spotting enemy
movements), and handling logistics and autonomous resupply, etc. But if one nation’s Al could
consistently out-strategize another’s, that’s a serious imbalance. Henry Kissinger, in discussing
Al's impact, pointed out that if Al systems begin to make strategic decisions, it may compress
decision times and remove the kind of slow, deliberate human diplomacy that prevented
disasters during the Cold War (time.com). Imagine two adversarial Al systems in conflict - the
concern is they might escalate or take actions that humans would avoid, either by error or by
cold logic that doesn’t account for human values like mercy.

National strategies are evolving to reflect these issues. The U.S. Department of Defense has an
Al strategy aiming to incorporate Al across all services (Project Maven was an early example,
using Al for drone footage analysis). China’s military doctrine includes “intelligentized”
warfare, seeking AI dominance for command and control. A complicating factor is trust: if an
AGI advises launching a preemptive strike because it predicts an attack, will leaders trust it?
Could an Al inadvertently trigger war by misreading an opponent’s action? This is reminiscent
of early Cold War fears of automated warning systems causing nuclear launches by mistake.
Thus some argue there must be “human in the loop” requirements for critical decisions, but
with AGI’s speed and complexity, humans might become the slow component.

Another security aspect is the AGI monopoly problem: if a single company or nation controls
AGI, others might feel insecure and attempt risky moves to catch up or neutralize that
advantage. If, say, China thought the U.S. was on the verge of deploying a powerful aligned
AGI that would cement U.S. hegemony, it might be tempted to take extreme measures (like
cyber-sabotage of compute centers). Conversely, the U.S. might consider it unacceptable for an
adversary to reach AGI first (in 2019, the U.S. government blocked some Al chip sales to China
citing that scenario implicitly). This is why some advocate for international monitoring of large
training runs, akin to how nuclear tests are monitored - so that a surprise “ AGI breakout” by
one side is less likely.
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The concept of Al or AGI treaties has been floated: perhaps agreements to limit certain uses
(like an accord not to weaponize Al in certain ways, or sharing safety info). Skeptics note
verification would be hard (you can’t easily count Al models like you can count missiles), and
trust is low between great powers in tech.

Export controls are another tool being used: the U.S. has banned export of top-tier Al chips (like
NVIDIA A100/H100) to China precisely to slow Chinese training of large models, hoping to
maintain a lead (atlanticcouncil.org). China is responding by developing its own semiconductor
industry and, as DeepSeek showed, finding clever ways to use lesser chips (atlanticcouncil.org).
This tech decoupling could slow progress in the short term (or fork it), but likely not stop the
determined player - it might just incentivize them to invest even more domestically.

Security also involves misuse by non-state actors: one nightmare scenario is a terrorist group
somehow obtains a powerful Al and uses it to create a bioweapon or wreak havoc on
infrastructure. While AGI development currently needs resources mostly available to large
organizations, over time it could democratize. This underscores the need for governance (see
next sub-section) to keep capabilities out of malicious hands or ensure proper controls.

In national strategies, there’s also the societal security angle: governments realize Al will
impact jobs and social stability, which is indirectly a national security concern (instability can
weaken a country). So some strategies include education and retraining programs, or at least lip
service to them.

Some experts draw parallels between the current Al race and historical great power
competitions, urging caution. For example, the concept of a Thucydides Trap (when a rising
power threatens a ruling one, war often ensues) has been applied to U.S.-China in Al
belfercenter.org.

The hope is that unlike past arms races, the Al race could have a more cooperative outcome,
because AGI could be globally beneficial if shared (e.g., solving climate change, curing diseases
benefits everyone). But that requires trust and verification mechanisms that are not yet in place.

In summary, national security considerations push nations to race faster (not wanting to lose
the edge), but also underscore the importance of coordination to avoid catastrophic misuse or
conflicts fueled by Al The challenge is creating security architectures for a technology that is
evolving rapidly and is not easily observable or constrainable. It’s a delicate balance:
encouraging innovation for defensive strength and economic growth, while instituting
measures (like agreements or oversight) to prevent spirals of instability or misuse. This leads
into the role of policy and governance.

6.3 Policy and Governance for AGI

Governing the development and use of AGI is arguably one of the most pressing policy
challenges of the 21st century, given the global stakes. However, it’s a novel challenge - our
existing frameworks are insufficient, and we’re essentially trying to create rules for a
technology that doesn’t fully exist yet but could have unprecedented impact. Several
approaches are being considered, from international treaties to domestic regulations to industry
self-governance.
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International Governance: There have been calls for a kind of “Geneva Convention for AI” or
an international body akin to the IAEA (International Atomic Energy Agency) but for Al The
idea would be to set global norms: for example, banning certain applications (like autonomous
nuclear-launch systems), requiring safety testing for very advanced Al before deployment, and
sharing information on Al progress to reduce mistrust. In 2023, the UN Secretary-General
proposed establishing a high-level advisory board on Al to start tackling these issues. Some
suggest a moratorium or phased development approach - slow down at certain capability
thresholds until safety catches up (though enforcing that globally is hard).

There’s also the question of global equity: if AGI is developed by a few, how do its benefits get
distributed? International discussions might push for ensuring poorer countries also gain from
AGI (perhaps via some kind of licensing or UN-sponsored access to Al services). This ties into
development policy - could AGI help achieve UN Sustainable Development Goals? If so, all
countries have a stake in it, not just great powers.

Domestic Policy & Regulation: Different regions are approaching Al regulation in distinct
ways. The European Union is at the forefront with its AI Act, which is in the process of being
finalized. The AI Act takes a risk-based approach: it categorizes Al systems by risk
(unacceptable, high-risk, limited, minimal) and imposes requirements accordingly (trail-
ml.com). For instance, “high-risk” Al (like systems in employment, credit, law enforcement) will
need to meet requirements of transparency, fairness, human oversight, etc., and companies must
undergo conformity assessments. There’s talk of including obligations for general-purpose Al
and foundation models in the Act (ibanet.org) (rand.org)- meaning even large models like
GPT-4 would be regulated for transparency and risk mitigation. The EU also considers requiring
registration of certain Al systems in a database. While the Act isn’t AGI-specific, if AGI came, it
would likely be classed as high-risk or even given a special category (“systemic” risk models, as
one draft suggests (rand.org).

The United States so far has a more laissez-faire approach domestically, focusing on guidelines
rather than strict laws. The U.S. has issued Al ethical principles for federal agencies and
released a blueprint for an “Al Bill of Rights” (which is non-binding, outlining rights like to not
be discriminated by algorithms, to have explanations, etc.). There’s likely to be more pressure
for regulation given increasing public attention - perhaps something on transparency or on
liability for Al-caused harms. Notably, the U.S. might be wary of heavy regulation if it fears that
would slow innovation and let China get ahead (this argument is often made by industry as
well).

Industry Self-Regulation: Many in the industry recognize the risks and have started
collaborative efforts. For example, leading Al labs (OpenAl, Google, Microsoft) have been
meeting to discuss best practices and even shared some information under the Partnership on
Al and other forums. In 2023, OpenAl, Anthropic, Google, and others agreed to steps like
external red-teaming of their models, investing in cybersecurity for Al models, and adding
watermarks to Al-generated content to help detection (this was part of a White House
announcement). They also committed to share information on Al safety with each other and
governments. These voluntary measures are a start in governance. Some have proposed that
very powerful models (above a certain compute threshold) should undergo a third-party audit
or licensing scheme - similar to how new pharmaceuticals must be approved by regulators
before being sold. An idea floated is an “Al safety review” akin to an FDA for Al, where experts
verify that an AGI doesn’t have unsafe failure modes before it's widely deployed.
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Another interesting concept is compute governance: since training frontier models requires lots
of computing power, some suggest monitoring large compute clusters (like cloud providers)
and requiring them to report or get permission when a training run above a certain size is
initiated. This could allow tracking who is pushing the frontier and ensuring they follow safety
protocols. It’s technically and politically tricky (and could drive projects underground if too
restrictive), but it’s one of the few concrete levers to identify potentially dangerous projects.

Geopolitical Coordination: The G7 countries in 2023 launched an initiative called the
“Hiroshima Al process” to discuss these issues, and the OECD has an Al Policy Observatory
tracking developments. There’s momentum for democracies at least to align on principles. But
bringing in China and Russia to any agreement is challenging due to lack of trust and differing
values (e.g., China might resist rules that impede its use of Al for internal security or censoring
information, and insist that each nation can govern Al within its borders as it sees fit).

One governance concept for AGI in particular is “decoupling deployment from development”.
This suggests that even if an AGI is developed, it might not be networked or widely deployed
until society deliberates on how to integrate it. For instance, an AGI could initially be kept in a
controlled environment (“in a box”) while we test it thoroughly. This requires restraint by
whoever builds it and possibly oversight by global bodies.

Ethical frameworks: Efforts like those by IEEE and other organizations are creating guidelines
for ethically aligned Al, which could feed into policy. For AGI, some argue we should imbue it
with human rights values from the get-go (like Anthropic’s constitutional approach aims to do).
Embedding global humanitarian values in an AGI’s core might be one of the best defenses
against misuse.

Finally, governance also involves preparing society: updating education systems (so people can
work with Al), perhaps reconsidering economic policies (like how to tax Al-driven productivity
and fund social safety nets if fewer people work). Some even propose that AGI might
necessitate forms of global governance that are stronger than today’s institutions, because a
superintelligence is such a powerful thing that having multiple conflicting authorities over it
could be disastrous. It’s a bit speculative, but one could imagine an international agreement that
any AGI (if created) would be managed as a global asset, not owned by one country or
company.

In summary, policy and governance for AGI is racing to catch up with technological progress.
The key goals are: to maximize the upside of AGI (innovation, wealth, solving problems) while
minimizing the downside risks (misuse, loss of control, inequality). Achieving this will likely
require new forms of cooperation between nations and between the public and private
sectors, since traditional regulatory approaches may not suffice for something as transformative
as AGI. The next few years will likely see significant development on this front, including
hopefully the establishment of mechanisms that make AGI development transparent, safe, and
beneficial on a global scale.

7. Practical Use Cases and Societal Impacts of AGI

While much of the discussion around AGI involves theoretical capabilities and risks, it’s

important to consider the concrete applications and transformations AGI could bring about if
realized. An AGI, by definition, would be capable of performing virtually any intellectual task.
This means its potential use cases span every industry and sector of society. In this section, we
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explore some expected impacts of AGI across various fields, how it might transform
governance, security, and economics, and discuss possible development trajectories (will AGI be
centralized or decentralized, a single monolithic system or many distributed ones?). By
envisioning these practical outcomes, we can better prepare for leveraging AGI’s benefits and
managing its disruptions.

7.1 Impacts of AGI Across Industries

Healthcare: AGI could revolutionize medicine and healthcare. With human-level (or greater)
diagnostic ability, an AGI could serve as a master diagnostician, catching conditions that
doctors might miss and synthesizing the entire medical literature to recommend treatments. It
could design personalized treatment plans accounting for an individual’s genetic makeup,
lifestyle, and environment, far beyond current precision medicine. Drug discovery would
accelerate as AGI brainstorms and simulates new molecules or therapies at lightning speed. We
already saw Al (narrow Al like AlphaFold) crack protein folding; an AGI might generalize such
breakthroughs to designing cures for diseases or even solving aging. It could also provide
healthcare access at scale - for example, acting as an always-available medical consultant (via
phone or robot) to populations with few doctors. This could dramatically improve health
outcomes worldwide.

Education: As a tutor, AGI could personalize education for every student, adapting in real time
to their learning style and pace, and providing rich multimodal explanations. It might finally
achieve the one-on-one tutoring effect for all students, potentially raising educational
attainment globally. AGI mentors could teach any subject, in any language, and even teach
practical skills via AR/ VR environments. Education might shift to focus more on social-
emotional learning or creativity, with AGI handling rote learning and basic instruction. There’s
also a flip side: if AGI handles a lot of intellectual work, what should humans focus on learning?
Education might pivot to ensure people are prepared for roles that are complementary to Al,
emphasizing human-only skills or advanced oversight abilities.

Scientific Research: One of the most exciting prospects is using AGI to vastly accelerate
scientific discovery. An AGI scientist could generate hypotheses, design and even virtually
conduct experiments (through simulation), and interpret data across all domains of science. We
could see faster progress in understanding fundamental physics, solving unsolved problems in
mathematics, or unraveling the brain’s functioning. For example, AGI might help us finally
achieve nuclear fusion power by optimizing reactor designs, or find viable paths to carbon
capture to address climate change. It could manage the complexity of climate modeling and
suggest geoengineering solutions balanced with ecological knowledge. Essentially, AGI could
become a meta-scientist, mastering all fields and bridging them (leading to interdisciplinary
breakthroughs that no single human or team could easily reach). This could usher in a golden
age of innovation - new materials, new energy sources, advanced biotechnology (like curing
genetic diseases through tailored gene editing therapies), etc.

Engineering and Manufacturing: In technology development, AGI assistants could design
better software and hardware. Coding might be almost entirely automated: you describe what
you need, and the AGI writes the software (we already see glimpses with GitHub Copilot, but
AGI would handle full projects). It could also design hardware, from microchips (optimizing
circuits at a level beyond current EDA tools) to large infrastructure (like planning an efficient
smart city’s layout, power grid, etc.). Robotics paired with AGI could fully automate
manufacturing and supply chains. Factories might run with minimal human labor, as AGI-
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driven robots handle production, maintenance, and quality control - potentially increasing
productivity and lowering costs dramatically.

Finance and Business: AGI could manage financial markets by analyzing all global data to
optimize investment strategies (which raises concerns about market dominance or instability if
one AGI controls too much capital). Businesses could use AGI for strategy - analyzing market
trends, consumer data, and even human psychology to suggest optimal business decisions.
Customer service might be entirely Al-driven with human-level empathy and problem-solving
(no more waiting on hold - an AGI agent could resolve complex issues instantly). Automation
of knowledge work extends here: legal analysis, accounting, engineering design, marketing
content creation - all could be done or significantly aided by AGI. This may make businesses
more efficient but also could displace many white-collar jobs.

Entertainment and Content Creation: AGI could become the ultimate content creator -
generating high-quality novels, films, and games customized to our preferences. It might
produce immersive virtual realities on the fly. Each person could have personalized
entertainment crafted by an Al that knows exactly what they enjoy. This raises interesting
cultural questions (will Al just recombine what exists or introduce new creativity? It might even
produce novel art styles or genres beyond human imagination). Intellectual property law might
need overhaul when Al can generate content indistinguishable from human-made.

Transportation: Self-driving cars and planes would likely reach a pinnacle with AGI; an AGI
pilot or driver could handle all situations safely. Logistics (like trucking, shipping) could be
fully automated and optimized in real time by a central intelligent coordinator, reducing waste
and delays. This could make transport of goods cheaper and more reliable. It could also
integrate with urban planning - e.g., smart traffic control to eliminate congestion.

In government and governance, AGI could assist in policy-making by simulating outcomes of
different policies, thus helping humans choose more informed options. For instance, an AGI
could simulate the economy or epidemic spread extremely accurately, serving as a powerful aid
in crises (like a future pandemic or financial crash). It could also help draft legislation or analyze
existing laws for inconsistencies, acting like an ultra-sophisticated policy analyst.

Security and Defense: (As partly discussed) - an AGI defender could fortify cybersecurity
networks by detecting and patching vulnerabilities instantly. Physical security could involve Al
managing surveillance (with strong ethical checks hopefully) to detect threats while preserving
privacy through smart data handling. In military, humans may rely on AGI for rapid strategic
advice, though ideally with human judgment overlay to ensure ethical use of force. AGI might
also be used in conflict resolution - analyzing conflicts and suggesting diplomatic solutions that
humans haven’t found.

It's worth mentioning that AGI could also enable entirely new industries. For example, space
exploration could accelerate: Al could design better rockets or run autonomous space missions
(managing a colony on Mars perhaps). It might solve energy too - by discovering new physics
or optimizing fusion, as noted.

In terms of timeline, many of these use cases would roll out gradually. Likely narrow Als will

handle bits and pieces first (as they already are: e.g., narrow medical diagnosis Als, narrow self-
driving systems). When AGI arrives, it could unify all those narrow skills into one general
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skillset, amplifying each domain synergy (e.g., an AGI that knows medicine deeply and also
materials science might devise a new medical device that a siloed specialist would not think of).

Overall, the industry impact can be summarized: vast increases in efficiency and capability
across all productive sectors. In economic terms, some studies (like PwC and others) have
predicted that Al (even narrow Al) could contribute trillions to the global economy by 2030.
AGI would dwarf those estimates. We could be looking at a post-scarcity scenario in some areas:
if robots and Al produce everything, goods and services become abundant and cheap. That
leads to economic questions, which we address next.

7.2 Transformations in Governance, Security, and Economics

The advent of AGI would force rethinking many structures in society.

Governance and Political Structures: One possible transformation is in how governance
happens. We could see a move towards “Al-augmented government” where many
administrative tasks are done by Al, potentially reducing bureaucracy and corruption (an Al
doesn’t favor friends or take bribes, theoretically). Government services (like social support, tax,
licensing) could become more efficient with fewer errors, since Al can process complex rules
quickly and consistently. However, there’s the flip side of transparency - decisions by an AGI
bureaucrat need to be explainable and align with law, otherwise people won’t accept them.
Laws and regulations themselves might need to be updated more frequently to keep pace with
changes AGI brings - ironically, possibly requiring AGI’s help to even draft those updates.

We might also consider democratic processes: could Al help inform voters by providing neutral
facts, thus combating misinformation? Or could it even manage some aspects of local
governance directly if given citizen input? Some have floated ideas of “direct democracy” aided
by Al summarizing public opinion and evidence on issues so citizens can vote knowledgeably.
On the other hand, if AGI is extremely competent, there’s a risk people might defer too much to
it (“let the Al decide, it knows best”), which has implications for human agency and democratic
accountability.

Security (Physical and Cyber): As noted earlier, AGI will radically change security paradigms.
If one state has AGI-run cyber offense and another doesn’t, the latter is in deep trouble - its
infrastructure could be penetrated at will. This suggests that to keep parity, nations might invest
heavily or collaborate to avoid one-sided advantage. There might arise a concept of AGI
deterrence, similar to nuclear deterrence: e.g., if each side has an AGI defending, maybe neither
can successfully attack the other in cyberspace, leading to a stalemate that preserves peace in
that domain (or leads to alternative conflict modes like economic or legal battles, ironically).

Domestically, policing and emergency response could be transformed. AGI analyzing city-wide
sensor data could predict crimes or accidents and dispatch resources proactively (something
like “Precog” concept from Minority Report, though that raises serious civil liberty issues). It
could also coordinate during disasters: imagine an intelligent system managing evacuation
routes during a hurricane, or efficiently organizing search and rescue and supply distribution
after an earthquake.

Economics and Labor: Perhaps the most far-reaching impact is on the economy and the nature

of work. If AGI and robots can do virtually all productive tasks more efficiently than humans,
we end up with what some call the “Fully Automated Luxury Communism” scenario (tongue-
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in-cheek term) or simply a post-work society. Productivity could skyrocket, so in principle
there’s plenty of goods/services to go around. But our current economic system ties income to
employment. Massive automation could lead to huge inequality if not addressed: those who
own the Al/robots would accumulate most wealth, and many others could be jobless. This is
why proposals like Universal Basic Income (UBI) gain traction in Al discussions. If few human
jobs are needed, perhaps the wealth generated by Al (through companies or a sovereign wealth
of Al productivity) could be distributed as a stipend to all citizens, ensuring everyone benefits.
Already, Al leaders like Sam Altman have invested in UBI experiments, likely with this future in
mind.

We might also see a shift in what jobs remain for humans. Initially, AI will take over routine,
repetitive tasks. Human labor might concentrate in creative, strategic, or deeply human-
interactive roles (like therapists, teachers for young children, or artisan crafts) - but even those,
an AGI might do competently. It might end up that human work is more by choice or for
personal fulfillment than economic necessity. We may value human-made products or services
as luxury or artisanal (like how handmade goods are valued today, in contrast to mass
production).

Centralized vs. Decentralized AGI (trajectories of development): This refers to whether AGI
will be a single or a few central systems (like maybe one giant model run by a big company or
government) or more distributed (many specialized or personal AGlIs for individuals or
communities). If it’s centralized, that concentrates power tremendously. A big tech company or
a government controlling AGI could dominate markets or surveil and influence populations to
an Orwellian degree if unchecked. That scenario raises governance demands to ensure that
central AGI is used for public good, not just profit or control. For instance, perhaps a global
public institution should oversee any superintelligent system to guard against abuse.

On the other hand, a decentralized scenario might occur via open-source AGI or numerous
competing AGIs that keep each other in check. Projects like OpenCog or efforts by groups like
EleutherAl show an ethos to open up Al If that continues, AGI capabilities might be widely
available, not just to elites. This could democratize the benefits - e.g., small companies can use
open AGI to compete with big ones, individuals can have a personal AGI working for their
interests (like a digital personal assistant that truly represents you). However, decentralization
also means more potential for misuse (no single choke point to enforce safety or ethics if
everyone has their own AGI version). It might be analogous to computer software today: there’s
Linux open-source which is everywhere, but also proprietary systems. Perhaps AGI will have
an open core that is then adapted by many.

Economic Structures: If productivity is extremely high and human labor less needed, our
economic metrics like GDP might not capture societal well-being well (they already have
issues). We might move towards measures of distribution - is everyone getting the basics and
beyond? It could require novel economic policies: heavy taxation of Al-driven profits to fund
public welfare, or even partial social ownership of Al means of production.

Societal Impact: Culturally, AGI’s presence might shift human self-perception. If there is a
machine smarter than us in every way, what does it mean to be human? We might double down
on things like art, relationships, and experiences as what gives life meaning. Or some may
integrate with Al (human-Al symbiosis via brain-computer interfaces) to enhance themselves -
raising a scenario of transhumanism where boundaries blur. Society might bifurcate into those
who fully embrace Al integration and those who seek more natural or human-centric lives
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(some analogize it to how not everyone uses social media or smartphones the same amount, but
on a much larger scale).

We could also see improvements: maybe AGI helps solve historically intractable societal
problems - optimizing agriculture to end hunger, designing cheap housing to reduce
homelessness, etc. With proper guidance, it might indeed provide the knowledge and plans to
address these. But political will and resource allocation remain necessary - AGI can advise or
build, but humans still have to decide to implement solutions in fair ways.

Environmental Impact: If AGI optimizes systems, we might drastically cut waste and improve
sustainability. It could manage energy resources much better (smart grid at global scale). It
might help carbon capture or geoengineering to fix climate issues. On the negative, training
large models has a carbon footprint; AGI development could be energy-intensive (but AGI
might also figure out how to make itself more efficient).

In summary, the transformation with AGI is comprehensive. It has the potential to either solve
many material problems (disease, poverty, environmental damage) if applied with those goals,
or to exacerbate issues (inequality, authoritarian control, conflict) if misapplied. The structure of
development - centralized vs decentralized - will influence which of those paths is more likely.
If centralized and unchecked, we risk power concentration; if decentralized and anarchic, we
risk chaos and misuse. Ideally, we aim for a middle ground: broad access to benefits, but with
cooperative oversight.

7.3 Centralized vs. Decentralized AGI Development

As AGI development progresses, a key question is: will AGI be developed and controlled by a
few large entities (like big tech companies or governments), or will it emerge through the
contributions of many and be accessible in a distributed fashion? We touched on this above, but
let’s consider implications of each trajectory more explicitly.

Centralized AGI: This could mean a single AGI or a few AGIs that are substantially more
capable than others, held by those who can afford the massive compute and talent. Today’s
trend suggests large models are extremely expensive to develop (GPT-4 reportedly cost over
$100 million to train). If that continues, only tech giants or well-funded governments can do it.
The advantage of centralization is easier oversight and coordination - you can enforce safety
standards on that handful of AGI projects (through regulation or self-regulation). It might also
be easier to align one system well than many disparate ones. Moreover, a centrally managed
AGI might be easier to integrate into society systematically (imagine a government providing
an AGI service to all citizens, like a public utility Al for education, health, etc., which could
reduce inequality of access).

However, the risks are monopolization of power and single points of failure. A central AGI, if
misaligned or misused, could cause widespread harm more quickly. Also, the holder(s) of AGI
have disproportionate influence - economically and politically. It could lead to a form of “Al
oligarchy” or hegemonic control by whoever leads in AGI, undermining democratic ideals and
market competition. Think of a company that has AGI-run everything, it could outcompete all
others and form a monopoly in many sectors at once, unless antitrust or nationalizations
intervene.
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Decentralized AGI: In this scenario, thanks to open research or lowering costs (perhaps via
more efficient algorithms or hardware), many groups can build AGI-level systems, or there
could be an open-source AGI that anyone can deploy and modify. This fosters competition and
innovation; no single entity controls Al entirely. It could empower individuals - for instance,
everyone might have their personal AGI assistant working for them, essentially giving each
person the equivalent of a genius-level employee. That might reduce inequality somewhat, as
the advantage of having a team of experts might be leveled if everyone can have an Al expert.

Decentralization also means redundancy - if one system fails or a particular model has a flaw,
others might not, so society is not reliant on a single system. It could be akin to how the
internet’s distributed nature is resilient.

The downside is coordination problems and safety variation. With many AGlIs, it's harder to
ensure each one is safe and aligned. Open-source AGI might be modified by bad actors to
remove safety constraints (like how open models now can be fine-tuned to produce disallowed
content). Also, if states or groups compete with separate AGIs, they might race unsafely -
there's less incentive to slow down because no central authority can impose a pause.

A middle approach might be federated development: e.g., an international consortium building
AGI with shared benefit, or at least agreements that any advanced AGI will be internationally
monitored and its use governed by treaties. Alternatively, technical solutions might sandbox
AGlIs (keeping them in controlled computing environments) while making their capabilities
widely accessible via API. That way, usage is decentralized (everyone uses it) but the core
model can be monitored.

We can draw analogies: central vs. decentral mirrors other tech like cloud computing (central)
vs. personal computing (decentral) or even governance models (authoritarian vs. distributed
governance). Historically, decentralization in tech often wins for resilience and innovation (like
the internet itself vs. closed networks). But with something as potent as AGI, even decentralized
systems may need unified rules - akin to how internet has protocols and some global
governance (ICANN etc.).

One can imagine a future where multiple AGIs exist and they might even negotiate or cooperate
among themselves (with or without human input). If they represent different stakeholders,
maybe that maintains a balance. Or a scenario where a community collectively trains an AGI
and owns it via blockchain-based governance or similar, to ensure it serves community interest
- a sort of cooperative Al.

From a societal perspective, many argue AGI should be treated as a “public good” because of
its transformative impact, meaning its benefits and control should be shared broadly.
Centralization in private hands conflicts with that, whereas something like an “openAGI” might
align better with treating it as a public good. But openAGI carries risk of misuse too, so the ideal
might be open with safeguards (perhaps some capabilities restricted by consensus or some
secure computing method that prevents certain dangerous actions even if code is open).

In sum, centralized vs decentralized is not a binary; we might see a spectrum. Likely a few big
players will reach AGI first, but then its use could be democratized through open models or
widely available services. The pattern with technology like GPT so far was: big labs create it,
then within 1-2 years, open or smaller replicas appear (e.g., GPT-3 vs open-source 2023 models).
That pattern might continue with AGI, compressing the exclusivity window. Ensuring that
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decentralization doesn't lead to catastrophe will be a major governance task, possibly via
combination of policy (regulating misuse) and technical safety measures integrated into Al
frameworks.

In conclusion, whether AGI comes centrally or widely, the goal should be to maximize its broad
benefit while minimizing concentration of power and risk. This might involve globally shared
principles, robust safety nets (both technical and social), and proactive efforts to include diverse
voices in deciding how AGI is deployed. Ultimately, AGI’s practical impact on society will be
shaped not just by its technical capabilities but by the choices humanity makes about how to
integrate this powerful tool into our social fabric.

8. Conclusion

The journey toward Artificial General Intelligence is a defining venture of our age - one that
intertwines cutting-edge technical achievement with deep philosophical and societal questions.
Over the course of this report, we have examined the technical benchmarks signaling progress
toward AGI, from soaring performance metrics on cognitive tasks to the scaling laws enabling
ever more capable models. We’ve compared how leading research groups approach the
challenge, highlighting a dynamic landscape where competition and collaboration both drive
innovation. We situated today’s efforts in a historical context, noting how rapidly Al milestones
have been achieved and how expert views on AGI timelines have accordingly shifted toward
sooner horizons.

Crucially, we delved into the philosophical and ethical dimensions that accompany the quest
for AGI. The alignment problem - ensuring advanced Al systems do what humans intend -
emerged as a central concern that must be solved to safely unlock AGI’s benefits. Ethical risks
ranging from bias in decision-making to existential threats underscore that AGI is not just a
technological milestone, but a profound responsibility. Questions about Al consciousness and
moral status remind us that as we create increasingly human-like (or beyond-human)
intelligences, we may need to expand our moral framework to accommodate them.

On the geopolitical stage, AGI development is already a factor in global power dynamics,
likened to an arms race with the highest stakes. Ensuring that AGI does not become a source of
conflict but rather a tool for human flourishing will require unprecedented international
cooperation, new policy regimes, and perhaps novel institutions for governance and oversight
(blogs.Ise.ac.uk)(brookings.edu). We’ve seen that nations are investing heavily and strategizing
to secure leadership in Al, which brings both impetus for rapid progress and the danger of
unsafe practices if competitive pressure undermines caution (quantamagazine.org). Therefore,
establishing norms and agreements - potentially akin to arms control treaties - is important
even before AGI fully arrives.

In exploring practical impacts, we painted a picture of AGI’s transformative potential across
industries and social domains. If developed and deployed with wisdom, AGI could help cure
diseases, elevate education, bolster economies, and address global challenges like climate
change, ushering in an era of abundance and discovery previously only dreamed of. It could
augment human decision-making in governance, making public services more efficient and
evidence-based. Yet these boon scenarios are contingent on inclusive access and careful
management of disruptions. Economically, we may need to rethink how wealth and work are
distributed in a world where machines can perform most labor. Concepts like universal basic
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income or job transition programs could move from theory to necessity in the wake of
widespread automation.

We also discussed that the structure of AGI development - whether it remains in the hands of a
few or becomes broadly available - will significantly influence outcomes. Centralized AGI
might allow stronger oversight but concentrate power (brookings.edu), whereas decentralized
AGI could democratize benefits but pose coordination challenges. Finding a balance, perhaps
through international consortiums or open models with built-in safety, will be key to
maximizing the upside of each approach while mitigating downsides.

In closing, it’s clear that the path to AGI is not just a scientific and engineering endeavor, but a
societal journey. Technical milestones must be pursued in parallel with ethical guardrails and
policy frameworks. The achievements to date - impressive as they are - serve as both
inspiration and caution. They show that what was once thought to be decades away can arrive
in a few years, meaning AGI could become reality within the careers of current researchers, or
even the current decade, if trends hold (aibusiness.com). This urgency amplifies the need for
preparedness: the world should invest now in Al safety research, in education about Al for
policymakers and the public, and in dialogue involving diverse stakeholders (scientists,
ethicists, industry, civil society, international bodies) on how to steer AGI toward common
benefit.

Importantly, human values and wisdom must guide AGI’s development. As we impart
machines with ever greater intelligence, we are in effect projecting our own values into the
future through them. Alignment is not only a technical alignment with human instructions, but
also an alignment with humanity’s broader goals of flourishing, justice, and dignity. Ensuring
that AGI respects and enhances the core values that underpin our civilization - freedom,
equity, compassion, curiosity - is perhaps the ultimate benchmark of success for this project.

The path to AGI, as charted in this report, is filled with promise and pitfalls in equal measure. It
is a path we must walk with open eyes: scientifically open to innovation, and morally open to
reflection and responsibility. By doing so, we increase the likelihood that AGI will be
remembered as one of humankind’s greatest triumphs - a technology that helped solve our
greatest problems and opened new frontiers of knowledge - rather than as a cautionary tale of
power unchecked. The story of AGI is being written now, and its ending is not predetermined; it
will be determined by the choices, large and small, made by all of us - engineers and ethicists,
citizens and leaders - in the coming years. With careful thought, collaboration, and an
unwavering commitment to the common good, we can navigate the path to AGI and ensure it
leads us into a brighter future for all.
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