Jacob (1977): Evolution and Tinkering 
The Idea:
Evolution does not operate like an engineer designing from a blueprint. It works like a tinkerer — modifying and repurposing existing parts to create new functions.
The Tinkering Metaphor
Jacob contrasts two ways of making thing. An engineer designs optimal structures from scratch with a clear plan. A tinkerer uses whatever parts are available, altering and recombining them to solve new problems. Evolution is tinkerer. It has no foresight. It solved immediate problems. It cannot start over. It must work with inherited materials. How Evolution produces novelty by modifying existing structures. It duplicates genes and alters their functions, it reuses old components in new contexts. Evolution builds complexity by rearranging what already exists, not by inventing brand-new components.
Evolutionary outcomes are strongly shaped by:
historical accidents
developmental pathways
structural constraints
These factors limit what selection can do and explain why organisms often show imperfect but workable designs.
🧠 Key Lesson
Natural selection does not produce perfect designs it produces good-enough solutions shaped by history. This perspective explains why life is full of clever, messy, and deeply historical solutions rather than optimal ones.
