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Cobb-Douglas Production Function
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t L
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Fundamental Law of Motion

∆Kt = s · Yt − δ · Kt

Steady state

1 Lt+1 = Lt : GDP and GDPpc are in steady state
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Cobb-Douglas Production Function

Yt = AKα
t (hLt)

1−α

Factors of production

capital
labour
human capital

Yt︸︷︷︸
output

=

productivity︷︸︸︷
A • Kα

t (hLt)
1−α︸ ︷︷ ︸

factors of productin

Definitions

Productivity is the effectiveness with which factors of production
are converted into output.
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Development accounting

Productivity
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Ratio of productivity
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Growth accounting

Production

Yt = AtK
α
t (htLt)

1−α

yt = Atk
α
t h

1−α
t

in log
ln yt = lnAt + α ln kt + (1 − α) ln ht

growth rate (i.e. derivative of log)

ẏ

y
=

Ȧ

A
+ α

k̇

k
+ (1 − α)

ḣ

h

Total Growth = Productivity Growth + Factor Growth

Total Growth = Intensive Growth + Extensive Growth
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ẏ

y
=

Ȧ
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Productivity

Yt = AtK
α
t (htLt)

1−α

Yt︸︷︷︸
output

=

productivity︷︸︸︷
At • Kα

t (htLt)
1−α︸ ︷︷ ︸

factors of productin

Measurement

At =
Yt

Kα
t (htLt)

1−α
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Definition

Productivity is the effectiveness with which factors of production
are converted into output.

At = Tt × Et
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Technology under Communism
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Efficiency

Definition

Efficiency is avoiding a waste of time, effort, or resources

Types of inefficiency

Idle resources

unemployment, overeducation, and the like
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unproductive activities

(civil) wars, robbery, ‘krysha’, rent-seeking and kleptocracy
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Efficiency

Definition

Efficiency is avoiding a waste of time, effort, or resources

Types of inefficiency

Idle resources

unemployment, overeducation, and the like

unproductive activities

(civil) wars, robbery, rent-seeking and kleptocracy

Misallocation of Factors
Technology Blocking and Luddites

Creative destruction

Missing markets

e.g. financial

Tacit knowledge
Institutional inefficiencies
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Technological growth

Y = Kα (AL)1−α

K̇ = sY − δK

L̇

L
= n,

Ȧ

A
= g
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Innovation and imitation

At+1 − At = un (γ − 1)At + um
(
Ăt − At

)
gt =

At+1 − At

At
= un (γ − 1) + um (at − 1)

innovation ferquency, un

innovation jump, γ

imitation frequency, um

technological frontier, Ăt

measure of ‘backwardness’, at
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Innovation and imitation

Innovation:

R&D, paying for R&D, Patents, ‘Creative destruction’

Imitation: Trickle up and down, Catching up & Leapfrogging


