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Groups and Themes for presentations

1. Alessandro, Enrico, 1. Labour Mkt and Skills
Elena, Hamza

2. Nauhaila, Nada, Nesrine, 2. Business Environment
Hiba

3. Arrate, Irate, Tommaso, 3. Technological Progress
Khalid, Valentina

4. Ghita, Simran, Anna, 4. Public Administration
Karolina K., Azza

5. Karolina D, Katharina, 5. Green Economy
Fatma, Paula

6. Tomas, Ammar, Lisa, 6. Education
Gabriele
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Calendar: 9-10-11 December

1. Labour Mkt and Skills, 9 Dec h. 10

2. Business Environment, 9 Dec h 11
3. Technological Progress, 10 Dec h 10
4. Public Administration 10 Dec h 11

5. Green Economy 11 Dec h 10

6. Education 11 Dec h 11
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Productivity measurement

Productivity is how efficient we use the factors of production. In
the Solow model: A

* Knowledge

* Production organisation

* Effort

Over the long run, productivity growth is considered the major factor
behind income growth.
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Possible Sources of Differences in Output per Worker

(a) Differences in output due (b) Differences in output due (c) Differences in output due
to factor accumulation to productivity to both productivity and
factor accumulation
Output per worker Output per worker Output per worker
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Inferring Productivity from Data on Output and
Factor Accumulation

(a) The countries have equal (b) The countries have equal (c) Country 1 has higher
factor accumulation, but output, but Country 1 has output and higher
Country 1 has higher output. higher factor accumulation. factor accumulation.
Output per worker Output per worker Output per worker
Country 1
g Country 1
Country 2 .
L] ®
Country 1 -
° Country 2
Country 2
Factors of production Factors of production Factors of production
per worker per worker per worker
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Productivity accounting

Ratio of output=

Ratio of productivity * Ratio of factors of production

Ratio of productivity=

Ratio of income/Ratio of factors of production
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An example

Output Physical Capital Human Capital

per Workar, ¥ par Worker, k per Worker, i
Country 1 24 27 8
Country 2 1 1 1

Given a = 1/3, we get

A1 yikshize 24 1131273 -,
Az yakehl-a = 1 271/382/3 T

Copyright © 2013 Pearson Education, Inc. Publishing as Addison-Wesley

ALWAYS LEARNING PEARS‘ON



Cross-country evidence
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Enormous differences in the A’s.
Where do A differences come from? From many factors but also from measurement errors?
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Problems with measuring capital
and implications
Waste of investment
Quality of investment
There are estimate according to which the actual level
of the capital stock is in between 60% to 75% of the

official statistics...

Especially in developing countries
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Productivity or factor accumulation?

Factors of production per worker relative to U.S.
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Productivity or factor accumulation?

Productivity relative to U.5.
1.0

0.8

0.6

0.4

0.2

Poorest Second-poorest Middle Second-richest Richest

20% 20% 20% 20% 20%
Factors accumulation is
Both - surprisingly similar plots. relatively more important for
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Other measurement issues

Productivity A is the residual, after having removed h
and k. Maybe we are capturing differencesin

» the quality of capital.

» unobserved worker differences.

» other factors of production.
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Growth accounting

The previous decomposition was in levels.

Here, ask the question: is growth coming from factor
accumulation or productivity?
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Growth accounting

Output =productivity*factors of production

Output growth rate =
Productivity growth rate + growth rate of factors of
pI’OdUCtIOI’] The growth rate of factors of

productions has to be
weighted with respect to
their share on output

Productivity growth rate=
Output growth rate — growth rate of factors of
production
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Growth accounting

Production function again
y= Akahl-«a

Growth rates:

<
)
o

A+dk +(1—-a)h <=
y—dk —(1—a)h

Productivity growth = output growth - growth ininputs.
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Example

Output per Physleal Capital Human Capital

Worker, y per Worker, k& per Worker, i
Erewhon In 1975 1 20 5
Erewhon in 2010 4 40 10
Annual Growth Rate 4% 2% 2%

Set o = 1/3. Then
A=y—-ok —(1—a)h

=004-10.02-20.02=
=0.04—30.02 - 2 0.02 = 0.02
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Historical data

Following countries over time, does factor accumlation (FA) or productivity (A)
explain growth?

Growth rate of factors of production (% per year)
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o .
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Lowest growth Second-lowest  Middle growth Second-highest Highest growth
20% growth 20% 20% growth 20% 20%
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H iStO r-i Cal data 65% of variation in growth

rates is due to productivity only
35% is due to factor
Growth rate of productivity (% per year) accumulation
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0.0 ] S I

Lowest growth Second-lowest  Middle growth Second-highest Highest growth
20% growth 20% 20% growth 20% 20%

Appears that A'is more important - more variation in Athan FA
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Let’s have a look at real data

Oecd stats
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