
THE ECONOMY OVER TIME
Business cycles, technology and structural change

Gerard de Valence



Topics

• The short versus long run 
• Australian economy
• Business cycle indicators
• Economic growth over time
• Population dynamics
• Technology and structural change



Short and Long Cycles

• Short-term fluctuations = business cycle.
• Concerned with short-term changes in GDP due to internal and external 

shocks to the economy. Usually annual or year-on-year data.
• Driven by changes in Aggregate Demand and C, I, G and NX.
• In the short run resources, factors of production and output are fixed. 

• Long-term changes = long-run rate of economic growth.
• Concerned with the evolution of GDP over time.
• Long cycles are driven by the spread of major technological innovations 

such as steam, chemicals, electricity, cars, planes, computers and the 
internet. Genetics, 3D printing, AI and the IoT are current examples.

• Structural changes in the economy are caused by major shifts in the 
industry shares of GDP and demographic trends. These work slowly over 
long time periods, so 19th century agriculture was replaced in the 20th

century by manufacturing, and now services are the largest employer. 



Structural Change in Australia



THE ECONOMY IN THE 
SHORT RUN

Business Cycle Indicators



RBA Chart Pack April 2019

http://www.rba.gov.au/chart-pack/

http://www.rba.gov.au/chart-pack/


Inflation and Wages

Arthur Okun created an economic indicator to show how the average citizen is doing, by 
adding the unemployment rate and the inflation rate to create a “discomfort factor”. The 
higher the index, the worse off people generally are. Now known as the Misery Index. 

https://en.wikipedia.org/wiki/Arthur_Melvin_Okun


Unemployment and Participation



Quarterly Fluctuations



Business Cycle Indicators



Coincident Indicators

• A number of macroeconomic variables provide information on 
where we are in the business-cycle. These are grouped into
leading, lagging and coincident indicators

• Coincident variables change at the same time as the economy 
shifts from one business cycle phase to another, for example:

• Unemployment rates
• Household income
• Retail sales, including automobiles
• Industrial production and power generation

• These mainly affect or reflect consumption expenditure.



More Indicators

• Leading indicators change before the economy shifts from one 
business cycle phase to another, for example:

• Hours worked
• New business formation
• Building approvals
• Materials prices

• Lagging indicators change after a change in the economy:
• Duration of the unemployment rate
• Labour cost per unit of output
• Inventories held by firms
• Business lending growth
• Personal credit and mortgages



C + I + G+ NX



Consumption



Investment and Construction 



Housing



Government and RoW



GROWTH IN THE LONG RUN
Population, Participation and Productivity



Three Growth Factors

• Increasing the size of the population. However, if productivity does not rise this 
does not increase incomes, resulting in the low-income agricultural economies 
before 1700. 

• Increasing the size of the market, allowing increased economies of scale and 
scope. Transport and trade improve access and lower costs. This is Smithian
Growth (after Adam Smith 1776).

• Increasing the stock of knowledge through R&D and experimentation. This 
creates new industries and jobs, and is Schumpeterian Growth (after Joseph 
Schumpeter 1942). 
• New capital equipment embodies technological improvements increasing output per 

worker, also the variety and quality of products and services.

• Joel Mokyr (most recent 2016, and others like Douglas North) argue the 
Industrial Revolution after 1750 in Western Europe was the result of culture 
and institutions, found in "the emergence of a belief in the usefulness of 
progress", and that "it was a turning point when intellectuals started to 
conceive of knowledge as cumulative“. 



Income in the Long Run and Explaining Take-off

http://www.core-econ.org

http://www.core-econ.org/


Solow Growth Model 

In Robert Solow’s 1956 model, when resources in a country are fully employed, economic 
growth can only be increased through R&D and innovation that improves technology and 
raises productivity. This was thought to be a random process.
Paul Romer’s 1986 endogenous growth model made investment in human capital, innovation 
and knowledge central to LR economic growth. His model also focused on positive 
externalities and spill-over effects in a knowledge-based economy.



Growth Over Time

Economic growth results from either growth in demand (capacity to buy goods and services) 
or growth in supply (capacity to produce), or both.
Output growth is the result of increases over time in land, labour and capital. Output per 
unit of labour (productivity) increases when the capital stock (the quantity of capital per 
unit of labour) is increased.



Technology and Creative Destruction

• Joseph Schumpeter called creative destruction 
the process by which old technologies, and firms 
that do not adapt, are swept away by the new, 
because they can no longer compete in the 
market. 

• “… competition from the new commodity, the 
new technology, the new source of supply, the 
new type of organization (the largest-scale unit of 
control for instance) — competition which 
commands a decisive cost or quality advantage 
and which strikes not at the margins of the profits 
and the outputs of the existing firms but at their 
foundations and their very lives” (1942: 85).



Waves of Innovation

First wave 
1785-1845, 60 years

Water power, textiles, iron, 
navigation, banking and bond markets

Second wave 
1845-1900, 55 years

Steam power, railways, steel, glass, 
concrete, chemistry, stock markets

Third wave
1900-1950, 50 years

Electricity, automobiles, materials, 
drugs, planes, physics, corporations

Fourth wave
1950-1990, 40 years

Computers, software, aerospace, 
containerisation, telecommunications, 
biology and medicine, multinationals

Fifth wave
1990-2020, 30 years

Internet, mobile and wireless tech, 
nanotechnology, genetics, venture 
capital, global platforms



Overlapping Waves

New technologies coexist with old one as they find different markets: TV did not kill 
movies, and moving pictures did not kill radio, which fragmented into AM and FM. 



Nikolai Kondratieff 
1892-1938 

He saw a 50-60 year 
cycle of boom and bust 
in capitalist economies. 
A devoted communist, 

he was executed by 
firing squad during 

Stalin’s Great Purge.



Perez and Financial Crises

Joseph Schumpeter noted the 
clustering of innovations.
Carlota Perez more recently 
developed a theory where 
tech booms, about midway in 
their trajectory, produce a 
financial crises. In 
Technological Revolutions and 
Financial Capital (2003) she 
studied the interplay between 
innovation and capital 
markets over four centuries. 



Disruptive Innovation

• Clayton Christensen’s big idea in 1995. Disruption occurs when a product 
finds a new or emerging market not served by incumbents. Christensen later 
recognized that few technologies are intrinsically disruptive or sustaining in 
character, it is the business model that the technology enables that creates 
the disruptive impact.

• Disruptive innovations usually find their first customers at the bottom of the 
market, as unproved, often unpolished, products. They cannot command a 
high price, so incumbents are typically complacent and slow to recognise the 
threat their currently inferior competitors pose. 

• As successive refinements improve products, they start to steal customers 
and end up reshaping entire industries: classified ads (Gumtree), long 
distance calls (Skype, Messenger), record stores (iTunes), research libraries 
(Wikipedia, Google Scholar), local stores (Amazon, eBay), taxis (Uber), travel 
(Webjet, Airbnb) and old media (Facebook and Netflix), and so on ……



• Sailing ships – steamships – container ships
• Telegraph – telephone – Skype etc. 
• Fixed lines – mobile phones - wifi
• Chemical photos – Polaroids – digital photos                  Smart
• 78s – 33rpm albums – CDs – Mp3s – streaming phones
•Maps – Street directories – GPS devices
• Broadcast TV – Netflix, Apple TV 
• Department stores – discount stores – online stores
• Encyclopedias - Wikipedia

Examples



Key Points

• New tech often emerges as current tech reaches an advanced stage 
of development. The internal combustion engine has improved 1% a 
year for over 100 years, but the future looks like hybrids and electric.
• In 1910 the majority of cars in the US were electric, the Model T killed them.

• Technology unbundles products and services. Music went from 
albums to tracks to streaming, supply chains are global and industry 
structures around Tier 1, Tier 2 and Tier 3 suppliers.

• Connectivity increases diffusion (how fast new tech spreads through 
the economy). It took a many decades to reach one billion landlines, 
and less than one for a billion mobile connections.



Production of the Built Environment

Function Past Present Future

Accommodation – where we stay
Workplace – where we make things
Services – where we get things
Logistics – how things get to us
Infrastructure – how it works



New work is typically between 1 and 2 percent of the existing built environment 
stock, contributing around 7 percent of GDP and 10 percent of industry output.
Repair and maintenance of the built environment is well over 1 percent of GDP. 

Function Past Present Future

Accommodation – where we stay One of the characteristics 
of construction is that a 
large part of the present 
industry maintains the 
legacy of the past industry

Workplace – where we make things
Services – where we get things
Logistics – how things get to us
Infrastructure – how it works



It was at the first public demonstration of virtual reality headsets in 1990 that 
William Gibson made his now famous observation “The future is already here, it’s 
just not very evenly distributed”.

Function Past Present Future

Accommodation – where we stay
Workplace – where we make things
Services – where we get things
Logistics – how things get to us
Infrastructure – how it works

Business as 
usual

Upgraded 
and modified

Transformed 
by AI 



Recent Global Reports on Cities 

The world’s 600 largest 
cities have a population 
of one million or more.
These cities generate 
nearly two-thirds of 
global GDP, and this 
share is growing
as size and reach gives 
them a productivity 
advantage.
In 1980 there were 
fewer than 200 cities 
with a population over 
one million.



Appendix: 
Predictions, technology and the future
There are many possible futures



Forecasting

Attempts to predict the future have a very poor track record:
• "Louis Pasteur's theory of germs is ridiculous fiction”, Pierre Pachet, 

Professor of Physiology at Toulouse, 1872.
• The telephone “is little more than an electric toy" and Alexander Graham 

Bell’s proposal to put one in every home is “utterly out of the question”, 
The President of Western Union in 1876.

• When the 1878 Paris Exhibition closes the electric light will ”close with it 
and no more will be heard of it”. Oxford Professor Erasmus Wilson.

• "Heavier-than-air flying machines are impossible“, Lord Kelvin, President, 
Royal Society, 1895.

• "Everything that can be invented has been invented.“ Charles H. Duell, 
Commissioner, U.S. Office of Patents, 1899.

• “The horse is here to stay but the automobile is only a novelty”, a banker’s 
advice to a client in 1903 against investing in Henry Ford’s company.

• "Who the hell wants to hear actors talk?”, H. Warner, Warner Bros, 1927.



Computers
•"I think there is a world market for maybe five computers." Thomas Watson, 
chairman of IBM, 1943.

•"Computers in the future may weigh less than 1.5 tons." Popular Mechanics, 1949.

•"I can assure you that data processing is a fad that won't last out the year.“ The 
editor in charge of business books for Prentice Hall, 1957

•"But what ... is it good for?" Engineer at Advanced Computing Systems Division of 
IBM, 1968, on the microchip.

•"There is no reason anyone would want a computer in their home” Ken Olson, 
president, and founder of Digital Equipment Corp, 1977.

•"640K ought to be enough for anybody." Bill Gates, 1981. 

•"So we went to Atari and said, 'Hey, we've got this amazing thing, built with some 
of your parts, what do you think about funding us?  Or we'll give it to you. We just 
want to do it.  Pay our salary, we'll come work for you.'  And they said, 'No.'  So 
then we went to Hewlett-Packard, and they said, 'Hey, we don't need you.  You 
haven't got through college yet.’”  Apple Computer founder Steve Jobs.



Business Models

• "Drill for oil? You mean drill into the ground to try and find oil? You're crazy.“ 
Drillers who Edwin L. Drake tried to enlist to his project to drill for oil in 1859.  
Their job was drilling for water.

• "The wireless music box has no imaginable commercial value.  Who would pay 
for a message sent to nobody in particular?”, David Sarnoff's associates 
response to his push for investment in radio in the 1920s.

• "The concept is interesting and well-formed, but in order to earn better than a 
'C,' the idea must be feasible.“ A Yale University management professor in 
response to Fred Smith's paper proposing reliable overnight delivery service. 
Smith went on to found Federal Express Corp.

• "A cookie store is a bad idea.  Besides, the market research reports say 
America likes crispy cookies, not soft and chewy cookies like you."  Response 
to Debbi Fields' idea of starting Mrs. Fields' Cookies.

• "We don't like their sound, and guitar music is on the way out." Decca 
Recording Co. rejecting the Beatles, 1962.


