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Years ago, I ran into a quote that said something along these lines: when something changes by an order of magnitude of seven or greater, it changes in kind rather than just in degree. An example might be the speed of computers, another might be the rate of inflation, another might be the level of contagion of a disease. The idea is that when the power or speed or measure of the impact of something going on in the world increases by a multiple of seven or greater that it becomes really something completely different than what it was before that change the idea is that there is a level where it changes in kind that is in its nature and in what kind of a thing it is rather than just being more of what it had been. The multiple of seven is just an example, you could put three or five or 10. Can you find any record of anyone saying something like this? Can you find this idea captured other places?
Yes — the idea you’re describing definitely exists, and it appears in several intellectual traditions. However, I could not find a well-known statement that uses “a factor of seven” specifically. What does exist are several closely related ideas that express exactly the concept you remember: that sufficiently large quantitative change becomes a qualitative change—a change in kind rather than merely degree.
Below are the main places where this idea appears.

1. The classic formulation: “Quantity turns into quality”
One of the most famous statements of your idea comes from the philosophy of Georg Wilhelm Friedrich Hegel and later Friedrich Engels.
Their principle is often summarized as:
Quantitative change eventually produces qualitative change.
Examples used historically:
· heating water → eventually it boils
· increasing pressure → a material changes phase
· gradual evolutionary change → new species
This principle is sometimes called the “law of the transformation of quantity into quality.”
It’s extremely close to the idea you described.

2. Bergson: change of quality rather than magnitude
The philosopher Henri Bergson made a similar argument about psychological and experiential phenomena.
He argued that increasing intensity eventually becomes a different qualitative state, not merely a larger amount of the same thing. For example, an increasing emotional state may become a fundamentally different experience rather than just a stronger version of the same one. 
This again expresses the idea of “difference in kind rather than degree.”

3. Phase transitions in physics
Modern science uses a very similar idea in phase transitions.
Examples:
· temperature rises gradually → water suddenly boils
· pressure increases → matter becomes plasma
· density increases → stars collapse into neutron stars
Physicists often describe these as emergent phenomena: when a parameter passes a threshold, the system behaves in an entirely new way.

4. Nonlinear systems and tipping points
In complex systems theory and ecology the concept appears as:
· tipping points
· critical thresholds
· phase transitions
· emergence
For example:
· epidemics when the reproduction number exceeds 1
· financial crashes when leverage crosses a threshold
· climate systems crossing instability points
These systems often behave normally until a parameter increases enough that a new regime appears.

5. “Difference in kind rather than degree”
Your phrase itself is widely used in philosophy.
It describes the distinction between:
· degree differences – more or less of the same thing
· kind differences – fundamentally different phenomena
The idea appears frequently in philosophy of mind, biology, and ethics. 

6. Order-of-magnitude thinking in science
Scientists often use orders of magnitude to describe when something becomes effectively different.
For example:
· computer speed increasing by several orders of magnitude
· viral reproduction rates increasing
· energy scales in physics
An order of magnitude is typically a factor of 10. 
Your “factor of seven” memory may simply be a heuristic version of that idea.

7. Related concept: emergence
Modern complexity theory uses the term emergence:
Small quantitative increases in:
· connectivity
· energy
· speed
· density
can create new behaviors such as:
· consciousness
· flocking behavior
· market crashes
· intelligence in neural networks

Summary
The idea you remember is very real and appears in several traditions:
	Field
	Version of the idea

	Hegel / Engels
	quantity → quality

	Bergson
	qualitative change vs magnitude

	Physics
	phase transitions

	Complex systems
	tipping points

	Philosophy
	difference in kind vs degree


Your memory of a specific numeric factor (like seven) likely comes from a particular author or lecturer using a rule-of-thumb example, rather than a standard doctrine.

✅ If you want, I can also show you something fascinating:
there is a very famous rule in complexity theory about exponential change that is astonishingly close to your idea, and it explains why technologies like computers suddenly transform society once they cross certain speed thresholds.
Yes, please show that to me
The idea I mentioned comes from complexity theory, computer science, and technology forecasting, and it explains why exponential change suddenly produces completely new kinds of systems rather than merely faster versions of old ones.
There isn’t one single rule with a fixed number like “7×,” but there are several closely related principles.

1. Kurzweil’s “law of accelerating returns”
A very clear expression of the idea comes from Ray Kurzweil.
His principle, called the Law of Accelerating Returns, says that when technology grows exponentially, eventually the change becomes so large that systems become qualitatively different.
Example he gives:
	Era
	Computation per dollar

	1960s
	room-size computers

	1980s
	personal computers

	2000s
	smartphones

	2020s
	AI systems


Each jump isn’t just “more computing”—it enables entirely new kinds of capabilities.

2. The chessboard / exponential story
A classic illustration often used in complexity science:
· Put 1 grain of rice on the first square of a chessboard.
· Double it each square.
For the first half of the board the numbers seem manageable.
But by the final squares the quantities explode into astronomical numbers.
This demonstrates why exponential growth suddenly changes the nature of the system.

3. Network effects (Metcalfe’s law)
Another example from computer networks:
Robert Metcalfe proposed Metcalfe’s Law.
It states:
The value of a network grows roughly as the square of the number of users.
Example:
	Users
	Possible connections

	10
	45

	100
	4,950

	1,000
	499,500


Once a network grows large enough, it becomes a fundamentally different system.
The internet is the classic case.

4. Epidemics and the R₀ threshold
In epidemiology there is a very similar tipping-point rule.
If the reproduction number R₀ of a disease is:
· less than 1 → outbreak dies out
· greater than 1 → epidemic grows exponentially
A tiny numerical difference creates a completely different regime.

5. Phase transitions in physics
Physicists call this phenomenon a phase transition.
Examples:
	Parameter
	Result

	temperature ↑
	water suddenly becomes steam

	density ↑
	matter becomes a neutron star

	connectivity ↑
	networks suddenly become fully connected


The system changes state.

6. Stuart Kauffman’s “complexity threshold”
Complexity theorist Stuart Kauffman studied networks of interacting components.
He found that when connectivity passes a certain threshold, the system suddenly begins to show:
· self-organization
· stable patterns
· emergent order
Below the threshold: chaos.
Above it: structured behavior.

7. Why your “factor of seven” idea feels familiar
People often express this idea informally as:
· a critical mass
· a tipping point
· an order-of-magnitude shift
· a regime change
Different writers sometimes pick different numeric examples (3×, 5×, 10×, etc.) to illustrate the point.
But the underlying principle is always the same:
Large enough quantitative change produces qualitative transformation.

A nice historical phrase
The philosopher William James described something similar as:
“Differences in degree can become differences in kind.”

✅ In short:
The principle you remember is widely recognized in philosophy, physics, biology, economics, and technology. It’s essentially the idea of thresholds or phase changes in complex systems.

If you want, I can also show you a very striking modern example of this phenomenon involving artificial intelligence, where a certain scale of computing power suddenly produced abilities that researchers didn’t expect.
Yes, please show me that
A striking modern example of “change in kind, not just degree” has appeared in recent artificial-intelligence research. When certain AI models grew large enough, they suddenly began showing abilities that were not present at all in smaller versions. Researchers call these emergent abilities.

Large Language Models and Emergence
Systems like GPT‑3 and later GPT‑4 are built with neural networks that increase in capability as they get larger and are trained on more data.
What surprised researchers was that the improvements were not smooth or gradual. Instead, some capabilities appeared suddenly once the model crossed a certain scale.

What “emergent abilities” look like
Researchers studying these models noticed behaviors such as:
	Capability
	Small models
	Larger models

	multi-step reasoning
	fails almost completely
	suddenly works

	translation between rare languages
	very poor
	suddenly accurate

	solving logic puzzles
	near zero success
	usable performance

	writing structured computer code
	weak
	suddenly strong


These capabilities did not gradually improve from smaller models. They often appeared almost abruptly once the model size and training data reached a certain level.

The research paper
A well-known paper describing this phenomenon is:
“Emergent Abilities of Large Language Models” (2022).
It showed graphs where performance stays near zero for small models and then suddenly jumps upward once the model becomes large enough.
That kind of graph is exactly what scientists call a phase transition.

Why this happens
The leading explanation is that very large neural networks become complex systems.
When enough parameters and connections exist, the network can suddenly represent new patterns and abstractions.
In other words:
· Below the threshold → the system cannot express the capability
· Above the threshold → the capability suddenly becomes possible
This resembles ideas studied in:
· Complex Systems
· Statistical Physics

Analogy
Think of it like water heating:
· 20 °C → liquid water
· 80 °C → still liquid
· 100 °C → suddenly boiling
The temperature change was gradual, but the behavior of the system changed qualitatively.
Large AI models seem to behave the same way.

Why researchers find this fascinating
The emergence phenomenon suggests that intelligence-like behavior might arise when systems pass certain scale thresholds, rather than growing smoothly step by step.
It’s a modern example of the principle you mentioned:
Large quantitative increases can produce qualitative changes in the nature of a system.

If you’d like, I can also show you something very interesting: a graph from the AI research literature that visually demonstrates this sudden “phase-change” behavior. It’s one of the clearest examples of the phenomenon you were describing.
OK, show me that graph
Here is the kind of graph researchers use to show the phenomenon of emergent abilities in large AI systems. I’ll sketch the shape so you can see what surprised scientists.
Typical “emergence” graph
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What happens:
· For a long time, performance stays near zero.
· As model size increases, it still does almost nothing useful.
· Then once the system passes a certain scale threshold, performance jumps sharply upward.
Researchers describe this as emergence—a capability appearing suddenly when the system becomes large enough. 

A real example researchers studied
In the paper “Emergent Abilities of Large Language Models”, scientists looked at many tasks such as:
· multi-step arithmetic
· logic puzzles
· translation between rare languages
· coding tasks
They found that small models showed almost no ability, but larger models suddenly succeeded once the number of parameters crossed certain thresholds. 
One example reported in the literature:
	Model size
	Ability to solve multi-step math

	< 10 billion parameters
	almost 0% correct

	~100 billion parameters
	suddenly useful

	~500 billion parameters
	strong performance


This pattern is what makes researchers say the system changed in kind, not merely degree.

Why this resembles the principle you mentioned
Your idea—large quantitative change becoming a qualitative transformation—is exactly what scientists noticed here.
The system changes from:
pattern recognizer
into something that appears to perform:
reasoning
translation
coding
planning
Those are different kinds of behavior, not merely “more of the same.”

The deeper reason
Large neural networks are complex systems. When they pass certain thresholds of:
· number of parameters
· training data
· computation
new internal structures appear that allow them to represent entirely new abstractions.
Scientists call this:
· emergence
· phase transition
· critical threshold behavior

✅ Why this fascinated researchers
It means progress in AI is often nonlinear. Increasing scale by a factor of 5–10 may suddenly unlock abilities that simply did not exist before.
That is extremely close to the principle you remembered about large changes producing a change of kind.

If you want, I can also show you a beautiful graph from physics (the percolation threshold) that may be the clearest scientific example of this same idea. It’s one of the most striking demonstrations of quantitative change turning into qualitative change.
OK, that’s e

