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Technology, Innovation and 
Economic Growth
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Some fun analysis of your exam results
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Some fun analysis of your exam results
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Some fun analysis of your exam results
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Some Basic Concepts

Labor productivity (LP): measured by output per labor-hour
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Some Basic Concepts

Labor productivity: more recent US growth trend

Aftermath of 
dot.com era
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OECD Countries Labor Productivity 2004 
(GDP per hour, USD)
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Labor Productivity in OECD Countries
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Labor Productivity Growth: US vs. Europe

post 1995 revival
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Labor Productivity Growth: US vs. Europe
with longer history

What s going on?

Europeans chasing 
American technology 
frontier
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Some basic concepts
Multi-Factor Productivity (MFP)

Total Factor Productivity (TFP)
They are the same, just different names

The growth rate of TFP is measured as the growth rate of output less the growth rate 
of combined inputs of labor and capital. 

For example:
1995: Y=100, K=50, L=20     2000: Y=130, K=80, L=25
g(Y)=30%, g(K)=60%, g(L)=50%

g(TFP)=30%-(0.3)*60%-(0.2)*25%=7%, which is 1.4% per year on average. 

Compare to 6% per year output growth, TFP accounts for 23% of total growth (1.4% / 6%)
Now what about share of growth rate of capital and labor, respectively?

TFP measures the productivity gain, aside from capital deepening and labor 
augmenting. It is the Solow Residual we mentioned before. 

0.3 0.2( , )Y A F K L A K L y K K L L ag w g w g g
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Longest-Run 
Economic Growth 
Once Again



13

Some basic concepts

TFP level across countries

TFP levels relative to Somalia
1960-1985 average
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TFP Growth: Major Developed Economies
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TFP Growth: Asian Tigers
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What s Happening 3/13/08
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Recession Update
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European Economy Snapshot
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TFP Growth: US vs. Europe

?
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Some basic concepts

Growth accounting: source of growth analysis

We have seen the residual can be just TFP growth:

But TFP may be just part of the story. 
The residual may also be due to other factors, one of such is institutions:

What could be these institutions?

( ) ( )Y K K L Lg w g w g
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Solow Residual
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Growth Accounting: an example



23

What s Happening 3/18/08

The Federal Open Market Committee 
decided today to lower its target for the 
federal funds rate 75 basis points to 2-
1/4%.

Recent information indicates that the 
outlook for economic activity has 
weakened further. Financial markets 
remain under considerable stress, and 
the tightening of the credit conditions 
and the deepening of the housing 
contraction are likely to weigh on 
economic growth over the next few 
quarters.
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Unravel Growth Puzzle: New Wave

Solow treated technology as exogenous, or falling off like manna from heaven
(quote: economist magazine)

Two promising routes to explain the Solow Residual

One is to find out besides technology what could be important in the residual. One of 
such is institutions. There could be others. 

Another way is to explain how the technology came about in the first place. This has 
been done through enriching the original production function by incorporating some of 
the factors previously treated exogenously back into the function. This is the process 
of endogenizing.

So theories like this are called Endogenous Growth Theory or New Growth Theory
in comparison to Solow s neoclassical growth model. It was due to the seminal 
research done by Paul Romer (1990)

You can further listen to and read Romer s insights on economic growth at: 
http://www.econtalk.org/archives/2007/08/romer_on_growth.html

http://www.econtalk.org/archives/2007/08/romer_on_growth.html
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Unravel Growth Puzzle: New Wave

Previously we have:  

Now we could 
separate labor into two kinds: one is unskilled, one is skilled

or divide capital into two kinds: physical capital and human capital

There are many possibilities: you could also include R&D, 
technology spillover, etc.
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Human Capital and Labor Productivity
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Human Capital and TFP
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Human Capital and Personal Income
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Technology Transfer, Adoption & Economic Growth

Easterly outlined three vivid channels technology can transmit into 
economic growth

Leaks
Matches
Traps

Matches and traps are different side of the same coin: one is 
positive externality and creates a virtuous cycle; the other is 
negative externality and it creates a vicious cycle.

Another important implication from Easterly s analysis:     
technology is not something falling off from the sky, people need 
incentives:

to invest in R&D and invent new technology
to invest in human capital and education
to adopt technology and utilize them for their own benefits
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From Technology to R&D
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From Technology to R&D
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Incentives for R&D Investment

Answer these questions:

What is the right incentive to give for firms (people) to engage in R&D, which 
involves huge initial investment, meanwhile the prospect of success is very 
remote and uncertain?

Given technology and knowledge s huge positive externalities, what could be 
done to solve the dilemma between the desire to make technology free or cheap 
to the public while avoid damaging the incentives to innovate, i.e., making profits 
by risk taking?

Looking back in human history, we re in an era full of ideas and creativities. We 
have created so many things we never dreamed before. Will human being run 
out of ideas, and next-generation-innovations become much harder than now, 
given the high level and huge stock of knowledge we have had?

Will technology also suffer diminishing returns? If so, what could be the policy to 
overcome this limit?
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Competition, Innovation and Growth

The idea of Creative Destruction

Joseph Schumpeter:
The process of industrial mutation that incessantly revolutionizes the economic 

structure from within, incessantly destroying the old one, incessantly creating a new one. 
This process of Creative Destruction is the essential fact about capitalism.

Creative destruction, or the churn process, removes vested old interests that are 
often less productive and detrimental to new innovations, and replaces them with 
more productive ones. Overall in longer term, it helps to overcome the fatal yet 
powerful law of diminishing returns, and put the country on a higher and more 
sustained growth trajectory. 

Such competition could happen among domestic firms, but more likely foreign 
competition will help to expedite the process. This is another benefit of economic 
openness people often ignored Shall I also remind you to have the same 
readiness for change as the West Europeans before 1800s. 


