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Overview

Note: these slides are not self-explanatory.

1 Capital accumulation and growth

Some graphs from A.B., A.C. and K.W. at University of Vienna. Any mistakes are mine.
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Growth models

The determinants and impacts of economic growth are a very
complex issue

Growth models give an intuition about the impact of some essential
features of an economy on its GDP growth

⇓

Strong simplifications

15/02/2016 3 / 23



Capital accumulation

Household income ⇒ Consumption, savings

Savings ⇒ investments: into machinery, production plants, technical
equipment (computers etc.) (and human capital). These material
investments build the capital stock

⇓

Y (t) = C (t) + S(t) (1)

and
S(t) = I (t) (2)

in a discrete time setting with periods t=1,2,3,...
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Capital depreciation

Machinery wears out:

⇒ δ: fraction of the capital stock that depreciates by wearing out in each
period (depreciation rate)

1− δ: fraction of the capital stock from the previous period that can still
be used when that period has passed (factor at which capital depreciates)
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The capital accumulation equation

K (t + 1) = (1− δ)K (t) + I (t) (3)
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The Harrod-Domar model I

Simplifications:

Only one output good: consumed, invested

Only one production factor: capital

Closed economy
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The Harrod-Domar model II

Growth rate of output: g = Y (t+1)−Y (t)
Y (t)

Savings rate: s = S(t)
Y (t) taken as given, exogenous

Capital-to-output ratio: Θ = K(t)
Y (t) (rate at which capital produces output)

1
ΘK (t) output produced from capital

From the capital accumulation equation, it follows then:

ΘY (t + 1) = (1− δ)ΘY (t) + sY (t) (4)

Harrod-Domar equation:
s

Θ
= g + δ (5)
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g =
s

Θ
− δ (6)

↓ Θ ⇒↑ g

↑ s ⇒↑ g
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↑ s ⇒↑ g?
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Why?

The story is more complicated.

Endogeneity

1 Not only do savings affect income over production, income affects the
savings rate, too!
Compare the savings rate of a person with subsistence income to the
savings rate of a millionnaire.

2 Population growth ⇒ GDP. But GDP has an impact on population
growth as well.

3 Technological change impacts GDP growth ... discussed later

15/02/2016 11 / 23



Harrod Domar model with Population growth

1 We are interested in economic growth per capita

2 And want to analyse the effect of population growth

⇒ use P(t + 1) = P(t)(1 + n), with P(t) the population at time t and n
its growth rate (a constant):

s

Θ
= (1 + g∗)(1 + n)− (1− δ) (7)
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Endogeneity of population growth
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The Solow model: Characteristics

Diminishing marginal product: the marginal product is decreasing in its
input.

We consider capital as the only input factor now and analyse its
relationship with output growth.
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Production function
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Output and capital stock
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Capital accumulation and steady state

Steady state: a state in which the capital stock remains unchanged:
K (t + 1)− K (t) = 0

When is that the case?

K (t + 1)− K (t) = I (t)− δK (t) (8)

use K (t + 1)− K (t) = 0
⇓

I (t) = δK (t) (9)

under this condition: no change in capital stock, no output growth
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Solow: Steady state
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Solow: Transition to steady state
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In the long run: ↑ s ⇒↑ Y
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Convergence

Poor countries (in capital): every new machine gives a high additional
output

Rich countries (in capital): every new machine a relatively low additional
output

⇒ faster growth in poor countries ⇒ convergence
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Convergence?

Absolute convergence: no empirical confirmation of that prediction

Conditional convergence: Similar countries converge. This suggests that
countries differ in something other than their initial incomes per capita.
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Technological change

We can extend the Solow model to include capital and labour

Technological progress increases the productivity of labour

Effective labour: working population multiplied by the level of labour
productivity: AL

Steady state long-run capital stock relative to effective labour

⇒ Technological progress → long-run per capita income grows at the rate
of technical progress.

But the world is even more complicated: per capita income growths makes
innovation more likely, by increasing capacity to invest in human capital ⇒
technological change is endogenous.
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