
 

 
 
The Weight of Progress 
Systems that grow beyond their usefulness—and 
collapse under their own weight 
 
Lev Neymotin, PhD 
N5Digital, Inc. 
 

 
 
Abstract 
I explore a recurring pattern in the evolution of complex systems: success produces growth; growth 
produces weight; and weight, beyond a certain point, undermines usefulness. This pattern appears 
across civilizations, biological evolution, scientific disciplines, and modern technologies. 
 
I focus on two contemporary case studies that mirror each other despite being at different stages of 
maturity: high-energy physics, a triumphant scientific enterprise now confronting diminishing 
conceptual returns despite escalating energy and infrastructural demands, and artificial intelligence, a 
rapidly expanding technology already exhibiting similar dependencies on brute-force scaling and energy 
consumption. 
 
To complete the picture, I outline a third domain—biological and civilizational systems—where 
analogous dynamics have played out repeatedly across deep time. This third part is marked as under 
development, serving as a conceptual bridge rather than a closed argument. 
 
This essay is not an argument against science, technology, or ambition. It is an argument for recognizing 
limits—technological, energetic, conceptual—and for distinguishing between progress that advances 
understanding and growth that merely sustains itself. When systems continue to expand after they have 
outlived the conditions that made them productive, progress turns into weight. 
 
Introduction: When Progress Stops Paying Rent 
I am an engineer by training and by instinct. I admire ambition, but I am uneasy when ambition becomes 
unaccountable to results. Engineers are trained—sometimes uncomfortably—to ask whether a system 
still earns the resources it consumes. That question lies at the center of this essay. 
 
Most successful systems begin in a phase of generous returns. Small investments produce outsized 
benefits. Cities outperform villages. Early scientific instruments unlock entire domains of understanding. 
Technologies reduce friction and multiply human capability. Progress, at this stage, feels light—almost 
effortless—because it is tightly aligned with purpose. 
 
Over time, however, systems accumulate structure. Structure enables coordination and scale, but it also 
introduces overhead. At first, overhead is the price of sophistication. Later, it becomes a self-reinforcing 
burden. The system begins to devote increasing energy to maintaining itself rather than advancing its 
original mission. 
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Growth continues, but usefulness plateaus. Complexity rises, but insight does not. 
 
This is the moment I want to examine: the point at which progress stops paying rent. 
 
Collapse, in this context, is rarely dramatic. More often, it is slow, expensive, and internally rationalized. 
The system survives, but its justification becomes circular: it exists because it already exists. 
 
To ground this idea, I examine two modern domains—high-energy physics and artificial intelligence—
and then outline a broader biological and civilizational perspective that places these cases into a longer 
historical pattern. 
 
Part I: High-Energy Physics and the End of the Generous Curve 
High-energy physics is one of humanity’s most extraordinary intellectual achievements. The arc from 
classical mechanics to quantum field theory fundamentally altered how we understand reality. The 
Standard Model represents a synthesis of insight, mathematics, and experiment unmatched in its 
coherence. The discovery of the Higgs boson closed a theoretical loop opened decades earlier. 
 
I begin here not as a critic, but as an admirer asking a difficult question: what does the next order of 
magnitude buy us? 
 
For much of the twentieth century, increases in experimental capability reliably produced conceptual 
revolutions. New particles were discovered. New symmetries emerged. Unexpected results forced 
theory to change. Crucially, insight often preceded scale. Instruments were built to test ideas, not to 
compensate for their absence. 
 
Today, the relationship feels inverted. 
 
The dominant experimental strategy has become explicit: push to higher energies and higher intensities 
in the hope that new phenomena will appear. This approach is rational, but it carries a different risk 
profile. When theory does not point clearly toward a next target, scale becomes a substitute for 
direction. 
 
From an engineering perspective, this is a recognizable inflection point. 
 
The proposed successors to the Large Hadron Collider—most notably the Future Circular Collider—
require investments on the scale of national infrastructure projects. They demand decades of 
commitment, immense energy consumption, and political continuity across generations. At that scale, 
the question is no longer purely scientific; it is civilizational. 
 
The deeper issue is not cost alone. It is conceptual return per unit of energy and complexity. 
Confirming increasingly subtle deviations within an already successful framework may be scientifically 
meaningful, but it differs qualitatively from the breakthroughs that once justified exponential growth in 
experimental scale. 
 
At some point, a discipline must ask whether it is extending understanding—or merely extending itself. 
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I do not claim that high-energy physics has failed. I suggest that it may have reached the natural end of 
its most productive phase. The universe does not guarantee infinite novelty at arbitrarily high energies. 
If further insight exists, it may require conceptual reorientation rather than larger machines. 
 
When a field continues to grow primarily because growth once worked, progress begins to acquire 
weight. 
 
Part II: Artificial Intelligence and the Return of the Furnace 
Artificial intelligence occupies the opposite end of the maturity spectrum. It is expanding rapidly, 
reshaping industries, culture, and expectations. Unlike high-energy physics, AI is not short on results. It 
produces impressive outputs continuously. 
 
Yet structurally, it already resembles the earlier case. 
 
Modern AI advances primarily through scale: larger models, more data, more computation. This 
approach has delivered undeniable gains. But it has also bound progress tightly to energy-intensive 
infrastructure. What was once an abstract concern has become a concrete constraint. 
 
Training large models consumes vast amounts of electricity. Deployment at scale transforms this into 
continuous demand. While individual interactions may appear inexpensive, the global infrastructure 
required to support them is not. Data centers draw power, water, land, and political attention. They 
compete with other societal needs. 
 
What troubles me is not merely the size of this footprint, but the comparison it forces. 
 
A human brain operates on the order of tens of watts. It learns continuously, adapts contextually, and 
integrates perception, memory, and embodiment with remarkable efficiency. AI systems, by contrast, 
achieve narrow forms of intelligence by consuming orders of magnitude more energy—often to 
replicate tasks humans perform effortlessly. 
 
This is not an argument for biological imitation. It is an argument for efficiency as a first-class design 
constraint. 
 
The assumption that hardware improvements will indefinitely offset computational demand is 
historically fragile. Semiconductor scaling faces physical and thermal limits. Power delivery and cooling 
are engineering bottlenecks, not accounting details. Even speculative alternatives such as quantum 
computing offer no guarantee of energy efficiency for general-purpose intelligence. 
 
Here, AI mirrors high-energy physics closely. In both cases, brute-force scaling compensates for 
conceptual limits. Power substitutes for understanding. 
 
As long as performance improves, the system appears justified. But improvement becomes self-
reinforcing. Growth becomes its own rationale. The question of purpose fades behind the momentum of 
success. 
 
Eventually, AI will face the same question physics faces today: what if the next leap cannot be 
purchased with more energy? 
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Conceptual Bridge: Scale, Saturation, and the Burden of Continuation 
Before turning explicitly to biology and civilization, it is worth pausing to make the underlying structure 
visible. 
 
Across the domains I have discussed—high-energy physics and artificial intelligence—and those I am 
about to outline, the same sequence repeats with striking regularity: 
A system emerges to solve a real problem. 
 
It succeeds, and success encourages growth. 
 
Growth produces complexity. 
 
Complexity produces dependence. 
 
Dependence produces weight. 
 
At early stages, growth is aligned with purpose. Each increment of scale brings new capability, new 
insight, or new resilience. At later stages, growth becomes defensive. The system expands not to solve 
new problems, but to preserve the conditions that allow it to keep operating at its current scale. 
This is the moment when a system crosses from productive growth into maintenance growth. 
 
Maintenance growth is subtle. From inside the system, it looks like responsibility, seriousness, even 
maturity. Budgets grow to sustain infrastructure. Institutions expand to manage risk. Energy 
consumption rises to maintain performance. None of this appears irrational in isolation. But collectively, 
the system begins to consume more resources simply to remain what it already is. 
 
This transition is not domain-specific. It does not depend on ideology, intelligence, or intent. It arises 
from structural dynamics common to complex systems: 

• Scaling replaces insight when conceptual progress slows. 
• Energy replaces efficiency when architecture reaches its limits. 
• Administration replaces adaptability when coordination costs dominate. 

 
In high-energy physics, this appears as ever larger machines built to probe ever smaller effects. 
In artificial intelligence, it appears as ever larger models trained on ever larger datasets to extract 
marginal gains. 
 
In both cases, the system remains functional—but increasingly heavy. 
 
What matters is not whether such systems are “right” or “wrong,” but whether they remain 
proportionate to their purpose. When scale outpaces meaning, continuation becomes the primary 
objective. At that point, collapse—if it comes—is not a failure of intelligence or ambition. It is a 
correction imposed by constraints that were postponed, not eliminated. 
 
Biological evolution and human civilization offer long records of this pattern. They remind us that 
success does not protect systems from limits. On the contrary, success often accelerates the encounter 
with them. 
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With that framework in mind, the parallels that follow are not analogies for their own sake. They are 
manifestations of the same underlying tension: between expansion and alignment, between scale and 
usefulness. 
 
Part III: Biological and Civilizational Parallels 
The dynamics described above do not belong uniquely to modern science or technology. They reflect a 
deeper pattern that long predates laboratories, algorithms, and formal institutions. Biological evolution 
and human civilization provide long, uneven records of systems that succeeded, expanded, and 
eventually confronted the consequences of their own scale. Viewed through this longer lens, the 
trajectories of high-energy physics and artificial intelligence appear less exceptional and more structural. 
What follows is not an attempt to force analogy, but to recognize recurrence: when systems optimize 
for dominance within stable conditions, they often sacrifice the flexibility required to survive change. 
This section outlines that parallel not as a completed argument, but as a framework for further 
exploration. 
 
In biology, success often produces specialization. Specialization increases efficiency within a stable 
environment—but narrows resilience. Dominant species thrive precisely because conditions suit them. 
Yet that dominance can make them vulnerable to change. When environments shift, highly optimized 
organisms may lack the flexibility to adapt. 
 
This is not a claim about dinosaurs as a single causal story. Extinction is complex and multi-factorial. 
Rather, it is an observation about success-induced fragility. Large size, high metabolic demand, and 
ecological dominance can become liabilities under stress. 
 
Civilizations display analogous dynamics. Early states expand because they solve coordination problems 
effectively. Over time, administrative complexity grows. Resources shift from productive activity to 
maintenance—bureaucracy, defense, internal regulation. The system becomes heavier. 
 
As long as external conditions remain stable, the weight is bearable. When conditions change—climate, 
trade routes, technology, or conflict—the cost of maintaining complexity may exceed its benefits. 
Collapse, in these cases, is rarely a single event. It is a prolonged mismatch between scale and 
adaptability. 
 
What unites these examples is not failure, but overextension. Systems succeed, grow, and then struggle 
to remain aligned with the conditions that once justified their scale. 
 
This third part of the project will explore these parallels in greater depth: not to argue that collapse is 
inevitable, but to understand the structural signals that precede it. 
 
Conclusion: Choosing Lighter Futures 
I chose the word weight deliberately. Weight is not inherently negative. It is the accumulation of 
achievement. But weight must be supported, and support requires justification. 
 
When progress becomes weight, systems begin to confuse motion with direction. They protect 
themselves rather than serve their original purpose. They equate seriousness with cost and scale rather 
than clarity and insight. 
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High-energy physics may be approaching a moment where further progress requires conceptual 
breakthroughs rather than larger machines. Artificial intelligence may soon face a similar reckoning, 
where energy and infrastructure constraints force a reconsideration of how intelligence is built, not 
merely how fast it runs. Biological and civilizational history suggests that such moments are not 
exceptions, but phases. 
 
This essay is not a call to abandon ambition. It is a call to mature ambition. 
 
True progress is not endless expansion. It is alignment between means and ends. When that alignment 
is lost, growth becomes a burden—and collapse becomes not a tragedy, but a correction. 
 
The question before us is not how to keep adding weight, but how to recognize when progress must 
become lighter. 
 
That is the question this project will continue to pursue. 
 


