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Growth without growth?

Experiments with the Solow Growth Model

We will use the Solow Model framework to perform a set of different
“experiments” —i.e., see what happens if we change a given
parameter in the model.
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Experiment 1: Increase in Savings Rate

- Suppose the economy starts at the steady-state K ∗,Y ∗, I∗

- But then, the savings rate increases to s̄′ > s̄

- What happens?

- The investment curve shifts up I ′(K ) = s̄′Y (K ) > s̄Y (K ) = I(K )

- Everything else stays the same because while the other variables will change, they will
be changes along the curves, not changes of the curves.
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Experiment 1: Increase in Savings Rate
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Experiment 1: Increase in Savings Rate

Predictions:
- Savings rate ↑

- Investment immediately ↑ (this is an immediate effect of increasing s)

- Capital stock ↑ over time (it is now worth it to have a higher capital stock)

- Investment ↑ over time (you do so through higher investment)

- Output ↑ over time, but not immediately
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Experiment 1: Increase in Savings Rate, over time
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Experiment 1: Increase in Savings Rate, over time

Link to Excel File
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Experiment 2: Increase in Savings Rate

- Suppose the economy starts at the steady-state K ∗,Y ∗, I∗

- But then, the depreciation rate increases to d̄ ′ > s̄

- What happens?

- The depreciation curve shifts up d̄ ′K > d̄K

- Everything else stays the same because while the other variables will change, they will
be changes along the curves, not changes of the curves.
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Experiment 2: Increase in Depreciation Rate
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Experiment 2: Increase in Depreciation Rate

Predictions:
- Depreciation rate ↑

- Depreciation drops ↑ immediately

- Capital stock ↓ over time (it is now optimal to have a smaller capital stock)

- Investment drops ↓ over time (you do so with smaller investment)

- Output ↓ over time (as a consequence you have smaller output)
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Experiment 2: Increase in Depreciation Rate, over time
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Experiment 3: Increase in Population

- Suppose the economy starts at the steady-state K ∗,Y ∗, I∗

- But then, there is a change in the immigration law that increases immigration and the
labor force increases to L̄′ > L̄

- What happens?

- The output and the savings curve go up, since L̄ is a parameter in both of these curves.

- Everything else stays the same because while the other variables will change, they will
be changes along the curves, not changes of the curves.
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Experiment 3: Increase in Population
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Experiment 3: Increase in Population

Predictions:
- Population ↑

- Output ↑ immediately (population is a factor of production!)

- Investment ↑ immediately (investment is a constant fraction of population!)

- Capital stock ↑ over time (more worth it to have more capital with larger population)

- Output ↑ over time
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Experiment 3: Increase in Population, over time
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Experiment 3: Increase in Population, over time

What is the effect on output per worker (GDP per capita)?

y∗ = Ā
1

1−α

(
s̄
d̄

) α
1−α

=⇒ no impact on GDP per capita on the SS!

Over the short run:

y∗
0 =

Ā(K ∗)αL̄N
1−α

L̄N
1−α

= Ā
(

K ∗

L̄N

)α

< Ā
(

K ∗

L̄

)α

= y∗

Intuition: due to diminishing marginal returns on capital, output per worker (wages in the
background) go down as labor force goes up. As capital stock increases, this effect reverses.
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Experiment 3: Increase in Population, over time
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Experiment 4: Foreign Aid

- Suppose the economy starts below of the steady-state.

- In the Solow Model, then, the economy is slowly accumulating capital and converging
towards the SS.

- Your country becomes a part of a USAID program and receives a large foreign aid gift
from the U.S. government of 100 billion U.S. dollars.

- What happens?

- No curves shift, but the capital stock moves closer to the steady state.
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Experiment 4: Foreign Aid
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Experiment 4: Foreign Aid

Predictions:
- Foreign Aid ↑

- Capital Stock, Output, Investment, ↑ immediately (because of foreign aid)

- Capital Stock, Output, Investment keep converging towards steady state, but now do
so at a slower pace than before —principle of transition dynamics
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Experiment 4: Foreign Aid, over time
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Two Pictures from 1960
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...what changed?
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...what changed?

How does convergence happen in the Solow Model?

y∗
Korea
y∗

US
=

(
ĀKorea

ĀUS

) 3
2

×
(

s̄Korea

s̄US

) 1
2

- All else equal, an increase in s̄Korea implies a positive increase in Korea’s SS.

- In that case, as Korea would be farther away from the SS, by the principle of
transition dynamics, it would start to grow faster through the lens of the Solow Model
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...what is missing?
- Korea was under de facto dictatorship from 1961 to 1979 (President Park assassination)
- The history of economic development of a country is always complicated. Korea is no

exception.
- The spectacular growth that took off in the 1970’s in Korea happened under a political

repressive regime.
- At the same time, the government took a more central role in directing the development of

heavy industry (steel, ships), which required large investments, made by forced “borrowing”
from private citizens (which had access to better saving instruments compared to before).

- The Solow model offers that perspective, of an increased investment rate, associated with a
higher accumulation of capital. But it does not explain how the investment rate increased and
why.

- And it is completely oblivious to the respect of human and civil rights in the capital
accumulation process.

- It also does not speak of industrial policy or human capital.
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