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In this presentation:

v A new look to learning curves: the exponential mode
v A simple numerical model for progress
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The Learning Curve

The learning curve: 1004
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Learning curves for components
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A product
made of a fast
and a slow
learning
component (LR
33% and 6%)

A counterexample:



Exponential growth



Exponential growth



Exponential cost reduction



A dynamic model for progress

Equivalent to a learning curve with learning rate:



A simple numerical model: I) growth



A simple numerical model: Il) cost
reduction



A simple numerical model: Il) cost
reduction



Generated learning curves



An example using actual data

PV BR Ethanol

« 40% annual growth * 10% annual growth
« 10x cost reduction » 3x cost reduction



The learning curve of Ireland

GDP change| Productivity

Year| per capita gain

(Yolyr) (Yolyr)
1996 8.7 4.3
1997 10.3 8
1998 6.6 3.6
1999 9.2 4.6
2000 8 4.5
2001 4.5 3.3
2002 4.8 5.7
2003 2.8 3.2
2004 2.6 1.3
2005 3.7 1.2
2006 3.1 1.7




The learning curve of Ireland



The predictive value of cumulative
production



The predictive value of cumulative
production



Conclusions

 The exponential model is equivalent to the leagruarve

e Every investment that reduces costs (R&D, econsoie
scales, etc.) can be aggregated ina LC

 The LR is not a constant property of a product or
technology

* The learning curve depicts an important relatietwzen
growth, investments and cost reduction



Thanks for your attention!



