
Chapter 7 -Long-Run Economic Growth

(Sustained upward trend in aggregate output over several decades.)
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Motivation:

What explains the long-run trend in economic activity?

When examining changes in standard of living of an economy over time we should look at _______________________ which controls for _________ and ________________________.
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Real GDP has increased approximately ______ times in the last 140 years with an annual long run trend about ____%.
Literacy rate = 99%
Life Expectancy = 78 years

Cross – Country comparison

There are significant variations in the ______ of economic prosperity and the ______ of economic progress.
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GDP per 

capita, 2009

Growth rate, 

1970–2009

China $6,828 7.4%

Singapore $50,633 4.7%

India $3,296 3.3%

Japan $32,418 2.2%

Spain $32,150 2.1%

Israel $27,656 2.1%

Colombia $8,959 1.9%

United States $45,989 1.8%

Canada $37,808 1.7%

Philippines $3,542 1.3%

Rwanda $1,136 1.1%

New Zealand $28,993 1.1%

Argentina $14,538 1.0%

Saudi Arabia $23,480 0.6%

Chad $1,300 0.4%

Incomes 

and Growth 

Around the 

World
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Explaining variations in economic prosperity 

The main determinant of prosperity is Productivity
Productivity measures _________ per _________or 

Y= Real GDP 

 L= quantity of Labor in hours

Determinants of Productivity


[image: image8.emf]© 2012 CengageLearning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as 

permitted in a license distributed with a certain product or service or otherwise on a password-protected website for classroom use.

16 16

The Production Function



The production function is a graph or equation 

showing the relation between  ________ and 

______:

Y =  A F(               )

F

( ) is a function that shows how inputs are 

combined to produce output  

“

A

” is the level of ___________  



“A” multiplies the function F( ), 

so improvements in technology (increases in “A”) 

allow more output (Y) to be produced from any 

given combination of _______.  

 K=amount of physical capital

H=amount of human capital

N=Natural Resources

______________ resources or better ________________ will __________ Y.
To see what factors affect productivity divide everything by L.
Y/L  = 

Meaning that productivity is a function of:

52% of increase in productivity can be attributed to improvement in _____________ while the rest can be attributed to greater _________
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K/L - ________________per Worker



Recall:  The stock of __________________used

to produce g&s is called [

physical

]

capital

, 

denoted 

K

.  



K

/

L

= capital per worker.  



Productivity is higher when the average worker 

has more capital (machines, equipment, etc.).



i.e., 

an increase in 

K

/

L

causes an increase in 

Y

/

L

.  
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H/L - _______________ Per Worker



Human capital

(

H

):  

the _____________________workers acquire 

through education, training, and experience  



H

/

L

= the average worker’s human capital



Productivity is higher when the average worker 

has more human capital (education, skills, etc.).



i.e., 

an increase in 

H

/

L

causes an increase in 

Y

/

L

.
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N/L  - _______________Per Worker



Natural resources

(

N

):  the inputs into production 

that nature provides, e.g., land, mineral deposits



Other things equal, 

more 

N

allows a country to produce more 

Y

.  

In per-worker terms, 

an increase in 

N

/

L

causes an increase in 

Y

/

L

.



Some countries are rich because they have 

abundant natural resources 

(e.g., Saudi Arabia has lots of oil). 



But countries need not have much 

N

to be rich 

(e.g., Japan imports the 

N

it needs).  



[image: image13.emf]© 2012 CengageLearning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as 

permitted in a license distributed with a certain product or service or otherwise on a password-protected website for classroom use.

14 14

Technological Knowledge



Technological knowledge:  society’s 

_______________ of the best ways to produce 

g&s



Technological progress does not only mean 

a faster computer, a higher-definition TV, 

or a smaller cell phone.    



It means any _________ in knowledge that 

boosts productivity (allows society to get more 

_______ from its _________).  



e.g., Henry Ford and the assembly line.  
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Tech. Knowledge vs. Human Capital



Technological knowledge refers to society’s 

_____________of how to produce g&s.  



Human capital results from the effort people 

expend to _________ this knowledge.  



Both are important for productivity.  

Example:  Link each of the objects in a cook’s kitchen to a general category within the factors of production:
The cook

The cook’s diploma

A recipe book

A stove and utensils

Venison harvested from the open range

Which one of the above is special and does not wear out?

Policies to Promote Productivity and Growth

Any policies that increase _________________will result in stimulating productivity and growth.
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Saving and Investment



We can boost productivity by increasing 

K

, 

which requires_____________. 



Since resources are scarce, producing more capital 

requires producing fewer _______________.  



Reducing consumption = increasing _______.  

This extra saving funds the production of 

_____________goods. 

(More details in the next chapter.)



Hence, a __________ between current and future 

consumption. 

Thus More Savings means

·  more ________________, 

· more _________________,  

· more___________, and 

· greater ____________.
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What happens to output as Capital (K) 

increases?



The govt can implement policies that raise saving 

and investment. 

(Details in next chapter.)

Then 

K

will ______, causing productivity and 

living standards to ______.  



But this faster growth is temporary, 

due to ____________

returns to capital

:  

As 

K

rises, the extra output from an additional 

unit of 

K

________. 
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Output per 

worker 

(productivity)

The Production Function & Diminishing Returns

K

/

L

Y

/

L

Capital per worker

If workers 

have little 

K

, 

giving them more 

increases their 

productivity ____.

If workers already 

have a lot of 

K

, 

giving them more 

increases 

productivity 

_____________.
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the property whereby poor 

countries tend to ________rapidly than rich ones 

The catch-up effect:

K

/

L

Y

/

L

______count

ry starts here

______country starts 

here

____country’s

growth

____country’s 

growth
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Example of the Catch-Up Effect



Over 1960-1990, the U.S. and S. Korea devoted 

a similar share of GDP to investment, so you 

might expect they would have similar growth 

performance.  



But growth was >6% in Korea and only 2% in the 

U.S.  



Explanation:  the catch-up effect.  

In 1960, 

K

/

L

was far smaller in Korea than 

in the U.S., hence Korea grew faster.  
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Investment from Abroad



To raise 

K

/

L

and hence productivity, wages, and 

living standards, the govt can also encourage



foreign direct investment

:  

a capital investment (e.g., factory) that is 

owned & operated by a _________



foreign portfolio investment

:  

a capital investment financed with foreign 

money but operated by ______________.



Some of the returns from these investments 

flow back to the foreign countries that supplied 

the funds.

Especially beneficial in poor countries that cannot generate enough saving to fund investment projects themselves.  

· Also helps poor countries learn state-of-the-art technologies developed in other countries.  

___________________ AND ___________________
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Education



Govt can increase productivity by promoting 

education–investment in human capital (

H

).



Examples:  



Education has significant effects:  In the U.S., each 

year of schooling raises a worker’s wage by 10%.  



But investing in 

H

also involves a tradeoff 

between the present & future:  

Spending a year in school requires sacrificing 

a year’s wages now to have higher wages later. 
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Health and Nutrition



Health care expenditure is a type of investment 

in_______________– healthier workers are more 

productive. 



In countries with significant malnourishment, raising 

workers’ caloric intake raises productivity:



Over 1962-95, caloric consumption rose 44% in 

S. Korea, and economic growth was spectacular.



Nobel winner Robert Fogel:  

30% of Great Britain’s growth from 1790-1980 

was due to improved nutrition.
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Property Rights and Political Stability



Recall:  

Markets are usually a good 

way to organize economic activity.

The price system allocates resources 

to their most efficient uses. 



This requires respect for 

property rights

, the 

ability of people to exercise authority over the 

resources they own. 
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Property Rights and Political Stability



In many poor countries, the justice system 

doesn’t work very well:



Contracts aren’t always enforced



Fraud, corruption often go unpunished



In some, firms must bribe govt officials for 

permits



Political instability (e.g., frequent coups) creates 

uncertainty over whether property rights will be 

protected in the future.  
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Free Trade



Inward-oriented policies

(e.g., _____________-on investment from 

abroad) aim to raise living standards by avoiding 

interaction with other countries.  



Outward-oriented policies

(e.g., the 

______________of restrictions on trade or 

foreign investment) promote integration with the 

world economy.


To reduce foreign competition and promote domestic growth (inward)

be a protagonist

Outward: removal; countries can grow with inward policy, like U.S., but now most economists favor outward orienteid policies
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Research and Development



____________________is the main reason why 

living standards rise over the long run.  



One reason is that knowledge is a 

public good

:  

Ideas can be________________, increasing the 

productivity of ________. 



Policies to promote tech. progress:



1.



2.



3.

Technological growth

ideas can be shared

productivity of everyone

1. grants and scholarships to promote research

2. Gov’t funded research through NASA, NIH

3. Tax breaks on r&d spending

4. Patents and copyrights protect firms so they can profit from research
Population Growth has three affects on Growth.
Increase in population = increase in labor

Stretching natural resources

n/l decreases

diluting the capital stock

k/l

Malthus failed to account for tech improvement
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Population Growth

…may affect living standards in 3 different ways:

1.  

Stretching________________



200 years ago, Malthus argued that pop. growth 

would strain society’s ability to provide for itself.



Since then, the world population has increased 

sixfold.  If Malthus was right, living standards 

would have fallen. Instead, they’ve risen.  



Malthus failed to account for 

________________________________.
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Population Growth

2.  

Diluting the______________



Bigger population = higher L = lower_______ 

= lower productivity & living standards. 



This applies to _____as well as K:  

fast pop. growth = more children 

= greater strain on educational system.



Countries with fast pop. growth tend to have lower 

educational attainment.  

since population growth can hut economic growth
What can be done?
1. Gov’t mandated policies (child policy)
2. educating women
3. birth control programs
But…….
Promoting technological progress

More scientist are engineers & entrepreneurs

More frequent discoveris

Fastre 
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Population Growth

3.  

Promoting_____________



More people 

= more___________________________

= more ____________ discoveries

= ______ tech. progress & economic growth



Evidence from Michael Kremer:  

Over the course of human history,



growth rates increased as the world’s 

population increased



more populated regions grew faster than 

less populated ones

Thus the effect of population growth on economic growth is ______uncertain_____________.
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Are Natural Resources a Limit to Growth?



Some argue that population growth is 

___________the Earth’s non-renewable resources, 

and thus will ________ growth in living standards. 



But __________________often yields ways to avoid 

these limits:



Hybrid cars use less gas.



Better insulation in homes reduces the energy 

required to heat or cool them.



As a resource becomes scarcer, its market 

price_______, which ________the incentive to 

conserve it and develop______________.

limited by 
eventually slow

market price increases which increases incentive to conserve it and develop other natives

PRODUCTION AND GROWTH
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Property Rights and Political Stability

In many poor countries, the justice system doesn’t work very well:

Contracts aren’t always enforced

Fraud, corruption often go unpunished

In some, firms must bribe govt officials for permits

Political instability (e.g., frequent coups) creates uncertainty over whether property rights will be protected in the future.  
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The Production Function

The production function is a graph or equation showing the relation between  ________ and ______:

	                     Y  =  A F(               )

	F( ) is a function that shows how inputs are combined to produce output  

	“A” is the level of ___________  

“A” multiplies the function F( ), 
so improvements in technology (increases in “A”) allow more output (Y) to be produced from any given combination of _______.  



‹#›
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This and the following two slides cover material in an FYI box.  If you wish, you can safely omit these slides without loss of continuity.  



Students may wonder why the technology variable (A) is multiplying the F( ) function rather than inside it.  For now, tell them only inputs go inside the F( ) function.  Ask them to wait until you show them the following slide, where it may be easier to see why we treat “A” differently than the other determinants of productivity. 
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Population Growth

…may affect living standards in 3 different ways:

1.  Stretching________________

200 years ago, Malthus argued that pop. growth would strain society’s ability to provide for itself.

Since then, the world population has increased sixfold.  If Malthus was right, living standards would have fallen. Instead, they’ve risen.  

Malthus failed to account for ________________________________.



‹#›
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Population Growth

2.  Diluting the______________

Bigger population = higher L = lower_______ 
 = lower productivity & living standards. 

This applies to _____as well as K:  
fast pop. growth = more children 
 = greater strain on educational system.

Countries with fast pop. growth tend to have lower educational attainment.  



‹#›
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Population Growth

3.  Promoting_____________

More people 

= more___________________________

= more ____________ discoveries

= ______ tech. progress & economic growth

Evidence from Michael Kremer:  
Over the course of human history,

growth rates increased as the world’s population increased

more populated regions grew faster than 
less populated ones
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The textbook cites research by Michael Kremer published in the 1993 Quarterly Journal of Economics.  
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Technological Knowledge

Technological knowledge:  society’s _______________ of the best ways to produce g&s

Technological progress does not only mean 
a faster computer, a higher-definition TV, 
or a smaller cell phone.    

It means any _________ in knowledge that boosts productivity (allows society to get more _______ from its _________).  

e.g., Henry Ford and the assembly line.  



‹#›
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This definition of technology is more broad than what most people think of as technology.  To most people, improvements in technology mean a smaller cell phone, a faster computer, a higher-definition television set, an MP3 player that can hold more songs, and so forth.  



But “technology” doesn’t just mean computer-related stuff.  Technology refers to the knowledge that allows producers to transform inputs into output.  



Here’s an important example of technological progress that doesn’t involve computers at all:  Henry Ford discovered that he could boost productivity in his auto factory simply by rearranging the workers and machines, and reassigning the workers’ tasks.  



(Interesting trivia:  While Henry Ford is famous for introducing the assembly line in 1913, did you know that the idea was already over 100 years old?  In 1799, Eli Whitney introduced assembly line production into the manufacture of muskets for the U.S. Government.  Whitney was famous for inventing the cotton gin, but his discovery of the assembly line has had a far greater impact on productivity and living standards in the U.S.)
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Research and Development

____________________is the main reason why living standards rise over the long run.  

One reason is that knowledge is a public good:  Ideas can be________________, increasing the productivity of ________. 

Policies to promote tech. progress:

1.

2.

3.
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				GDP per capita, 2009		Growth rate, 1970–2009

		China		$6,828		7.4%

		Singapore		$50,633		4.7%

		India		$3,296		3.3%

		Japan		$32,418		2.2%

		Spain		$32,150		2.1%

		Israel		$27,656		2.1%

		Colombia		$8,959		1.9%

		United States		$45,989		1.8%

		Canada		$37,808		1.7%

		Philippines		$3,542		1.3%

		Rwanda		$1,136		1.1%

		New Zealand		$28,993		1.1%

		Argentina		$14,538		1.0%

		Saudi Arabia		$23,480		0.6%

		Chad		$1,300		0.4%



Incomes 
and Growth Around the World

 



‹#›
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Are Natural Resources a Limit to Growth?

Some argue that population growth is ___________the Earth’s non-renewable resources, and thus will ________ growth in living standards. 

But __________________often yields ways to avoid these limits:

Hybrid cars use less gas.

Better insulation in homes reduces the energy required to heat or cool them.

As a resource becomes scarcer, its market price_______, which ________the incentive to conserve it and develop______________.
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I moved this case study from the middle of the chapter to the end of this PowerPoint presentation.  Feel free to move it back if you wish.  



Due to space constraints, the last bullet point is a bit different than the corresponding material in the textbook.  The textbook argues the following:



In a market economy, scarcity is reflected in market prices.  If the world were running out of natural resources, the prices of those resources would be rising over time.  But, in fact, they are not.  The prices of most natural resources (in real terms) are stable or falling.  It appears that our ability to conserve these resources is growing more rapidly than their supplies are dwindling.  
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Free Trade

Inward-oriented policies 
(e.g., _____________-on investment from abroad) aim to raise living standards by avoiding interaction with other countries.  

Outward-oriented policies (e.g., the ______________of restrictions on trade or foreign investment) promote integration with the world economy.
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Health and Nutrition

Health care expenditure is a type of investment in_______________– healthier workers are more productive. 

In countries with significant malnourishment, raising workers’ caloric intake raises productivity:

Over 1962-95, caloric consumption rose 44% in S. Korea, and economic growth was spectacular.

Nobel winner Robert Fogel:  
30% of Great Britain’s growth from 1790-1980 was due to improved nutrition.
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You might want to point out that the positive correlations between living standards and education or health & nutrition could result from causality in either direction:  



Investing in human capital – either through education or improving health & nutrition – can indeed lead to higher incomes in the long run.  But it is equally true that countries with higher incomes can afford to devote more resources to schooling or improving health & nutrition.  







Health and Nutrition
* Hesithcare expendiure’s st of ivesimart
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Property Rights and Political Stability

Recall:  
     Markets are usually a good 
     way to organize economic activity. 
The price system allocates resources 
to their most efficient uses. 

This requires respect for property rights, the ability of people to exercise authority over the resources they own. 
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‘Property Rights and Political Stability

* Raca:
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Education

Govt can increase productivity by promoting education–investment in human capital (H).

Examples:  



Education has significant effects:  In the U.S., each year of schooling raises a worker’s wage by 10%.  

But investing in H also involves a tradeoff 
between the present & future:  
Spending a year in school requires sacrificing 
a year’s wages now to have higher wages later. 
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Brazil has implemented a policy which gives families cash payments if their children attend school faithfully.  Other developing countries have similar policies, which experts predict will raise productivity and living standards in the long run.



This is from an “In The News” box entitled “Promoting Human Capital” appearing in this chapter. 





Education
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