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688. Experience Rates (ERs)
Fusion power experience rates (ERs) are a way of measuring how quickly the cost decreases or the performance improves of a technology —in this case, fusion power— as accumulated experience (i.e., investment, research, prototypes built, etc.) increases.
📊 In simple words
The ERs indicate:
“How much do costs or performance improve every time you double your industry experience?”

🔬 Applied to fusion
In the context of fusion energy (such as in ITER-type projects), ERs are used to estimate:
· 📉 Reducing the costs of building reactors
· ⚡ Improved energy efficiency
· 🛠️ Technological advances (materials, magnets, plasma confinement)

📐 Practical example
If an ER is 20% , it means that:
· every time the “experience” doubles
· the cost drops by 20% 
👉 Example:
· First reactor: €10 billion
· After doubling experience: €8 billion
· After another doubling: €6.4 billion

🧠 Why they are important
ERs are essential for:
· 🔮 Predict when the merger will become economically competitive
· 💰 Driving public and private investments
· 📊 Compare fusion with other energy technologies (such as solar or wind)

⚠️ Important note
For fusion, the ERs are very uncertain , because:
· the technology is not yet commercial
· there is little historical data compared to other energies
· progress can be non-linear (technological leaps)

🧩 In short
The ERs in the fusion are:
· a measure of “learning by doing” 
· an indicator of how quickly technology improves 
· a key tool for understanding if and when fusion will become viable on a large scale 

⚡ ERs Comparison: Fusion vs. Solar vs. Wind
☀️ Solar energy (photovoltaic)
· Typical ER: 20–25% 
· Meaning: every doubling of installed capacity → costs ↓ by 20–25%
👉 It is one of the most famous cases of rapid learning:
· increasingly cheaper modules
· global mass production
· continuous innovation
📊 Result: Solar has become one of the most economical sources of energy in many regions.

🌬️ Wind energy
· Typical ER: 10–15% 
· Lower than solar, but still significant
👉 Why slower?
· more mature technology
· large and complex components (turbines, towers)
· less “industrial scalability” than panels
📊 Result: costs steadily falling, but less rapidly than solar.

🔬 Fusion energy
· Estimated ER: very uncertain (~5–20%) 
· Based on models, not real market data
👉 Main problems:
· no commercial production yet
· few plants (e.g. ITER)
· each project is almost unique (little standardization)
📊 Bottom line: There is no real, reliable learning curve yet.


📊 Direct comparison
	Technology
	Typical ER
	Data reliability
	Phase

	☀️ Solar
	20–25%
	Very high
	Advanced commercial

	🌬️ Wind power
	10–15%
	High
	Commercial

	🔬 Fusion
	~5–20% (uncertain)
	Very low
	Experimental



🧠 Key interpretation
1. Solar is the “champion”
· steep learning curve
· costs have plummeted over the last 20 years
2. Wind power is stable but less dynamic
· more gradual improvements
· technology already optimized
3. The merger is an unknown
· It could improve quickly…
· or remain expensive for decades

🔮 The crux of the matter
For fusion, the real question is:
“When will large-scale production begin?”
Because only then:
· ERs will become real (not theoretical)
· a real cost reduction will begin


🧩 In short
· Solar → very fast learning, already competitive
· Wind → solid and predictable growth
· Fusion → huge potential, but still to be proven

