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Basic Growth Models:
Solow Model
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What s Happening 02/05/08

Bush s $3 trillion budget for 2009
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The Magic of Compounding

GDP per capita Growth Trajectory 
with different annual growth rate
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Key assumptions
Model derivations
Analysis and implications
Convergence debate
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Solow Model: Diminishing Returns

The pancake story (Easterly)
Pancake recipe (production function) calls for 1 cup of milk and 2 cups of flour, 
with milk-flour ratio being 1:2

Out of flour, he adds in more and more milk to accommodate a surging demand, 
resulting in the thinnest pancakes ever made and an outright rejection

Diminishing returns in action: increasing one ingredient (milk) while the other 
ingredient (flour) is unchanged does not achieve sustained growth in pancake 
production

Now think of milk as capital investment (or machine), flour as workers (or labor) in 
generating GDP growth: as machines per work increases, the marginal product 
increases less and less.
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Solow Model: Production Function
Y=F(K,L) Y/L=F(K/L) y=f(k), (y=Y/L, k=K/L)

To capture diminishing return, f(k)=k (

Capital deepening:
The process in which capital 
per worker (k) increases. The 
capital could be machines, 
computers, equipment, etc. 

Capital widening: 
An increase in capital stock 
just keeps pace with the 
expanding labor force. 
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Solow Model: No More Fixed Ratios

In HD model, we assumed 
fixed capital-output ratio 
(labor-capital ratio):

In Solow model, we allow substitution 
between labor and capital, so for the 
same output, we could have many 
different combinations between capital 
and labor. Also, the capital-output ratio 
follows the law of diminishing returns.
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Solow Model: Derivations
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Solow Model: Analysis

Equilibrium point A is called break-even 
point, or steady state, where savings-
investment equals investment required 
by population growth and depreciation.

Remember k=K/L, when population is 
growing at n, K needs to grow faster than 
n to enable k grow

Any point before reaching A is when 
actual investment exceeds investment 
required by population growth (the 
process of capital deepening); The 
opposite is true for any point beyond A.

At steady state A, economy is still 
growing in total terms (Y), but not in per 
capita terms (y) capital widening. 

( )k sy n d k
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Solow Model: Scenario 1 Analysis

When savings rate, s s (s >s), 
curve sy shifts upward to s y.

Equilibrium point shifts from A to B

Compared two steady states (B vs. 
A), we have a higher investment 
per worker (k=K/L) and a higher 
output (or income) per worker 
(y=Y/L)


