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CH. 13 - PRODUCTIVITY AND ECONOMIC GROWTH
CONCEPT: PRODUCTIVITY AND THE PER-WORKER PRODUCTION FUNCTION
● Productivity – goods and services produced from each unit of _______________. Productivity is determined by:

□ Physical Capital per Worker: the tools, machinery and structures available for the workers to use
> Physical capital is a unique factor of production because it can be used to create more physical capital
Example: A pizza shop uses an oven to create pizzas 
Oven manufacturer uses other machinery to create oven 
Tool manufacturer created tools using other capital  ... etc.

□ Human Capital per Worker: knowledge and skills acquired through education, training, and experience
> Human capital, similar to physical capital, requires inputs to grow (i.e. teachers, libraries, time)
> Increasing human capital is an investment in __________ productivity

□ Levels of Technology: the processes used to turn inputs into outputs
> Technology generally only _______________ leading to ____________ productivity over time
● Per-worker Production Function – the relationship between ______________ and ______________ per hour worked

Output per
Worker

Per-worker Production Function

Capital per
Worker

□ The function shows that there are _________________________ to capital per worker
> Each additional unit of input (i.e. capital) leads to a smaller and smaller increase in output

□ In developing countries, there is ________ capital per worker available
> Catch-up Effect – poor countries will grow faster than rich countries
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● Does catch-up actually occur?

□ For the most part, __________
□ Since 1960, countries with slower economic growth (2-3%)  United States, Switzerland, Australia
> Countries that start out rich are sometimes called leader countries
> Growth is dependent on the development of new technology

□ Since 1960, countries with higher economic growth (4-6%)  Taiwan, Korea, Hong Kong, China
> Countries that start out poor are sometimes called follower countries
> Follower countries can adopt the new technologies of leader countries and grow faster

□ However, some developing countries didn’t fit the model (negative growth)  Niger, DR of Congo
● The level of technology can push the per-worker production function ________________
Per-worker Production Function: Change in Technology

Capital per
Worker

□ Improvements in technology are the key to sustaining economic growth
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CONCEPT: THE ROLE OF GOVERNMENT IN PROMOTING ECONOMIC GROWTH
● Government policies and institutions can help stimulate growth in the economy:

□ Public Education – investment in ________________
> Smart and experienced workers are more productive

□ Public Health and Nutrition – alternative investment in ________________, the health of the population
> Healthy workers are more productive

□ Property Rights – ability to exercise authority over property you own
> Entrepreneurs and investors would not risk their funds if their property could be seized
> In many developing countries, property rights are undermined by government ______________
> Problems with government stability are worse when a country is at war or experiencing civil unrest

□ Savings and Investment – the production of additional capital leads to increases in future productivity
> Savings – current consumption is _____________ current output
- Tax incentives can improve savings by households (i.e. 401(k) and other retirement accounts)
> Investment – current resources are devoted to _____________ future output
- Government subsidies towards research and development increase investment
- Government also plays an important role in infrastructure (i.e. roads, powerlines)

□ Free trade – integrating into the worldwide marketplace
> Globalization – the process of countries becoming more open to foreign trade and investment
> Foreign Direct Investment – Purchasing or building facilities in foreign countries
- Low income countries can increase production by allowing foreign investment
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CONCEPT: GROWTH RATES AND THE RULE OF 70
● There are several important calculations related to the economic growth; notably the growth in ________

□ Calculating the rate of growth from year-to-year is a simple _______________________ calculation:
𝐴𝑛𝑛𝑢𝑎𝑙 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 =

𝐺𝐷𝑃𝐶𝑢𝑟𝑟𝑒𝑛𝑡 − 𝐺𝐷𝑃𝑃𝑟𝑖𝑜𝑟
𝐺𝐷𝑃𝑃𝑟𝑖𝑜𝑟

□ We can calculate average annual growth by taking a simple arithmetic average:
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 =

𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒1 + 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒2 + ⋯ + 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒𝑛
𝑛

□ Rule of 70 – a mathematical approximation of how long it will take a value to _______________
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑡𝑜 𝑑𝑜𝑢𝑏𝑙𝑒 =

70
𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒

EXAMPLE: Use the Rule of 70 to analyze the following growth rates:
2%:

4%:

6%:

___________ differences in growth rates can have __________ impacts on the standard of living in a country.
EXAMPLE: The country of Growtopia had real GDP in the previous year of $1.45 billion. The current year real GDP was
$1.51 billion. Based on this information, approximately how long would it take for Growtopia’s real GDP to double if it
continues to grow at a constant rate?
a) 6 years
b) 12 years
c) 16 years
d) 17 years
PRACTICE: Use the information in the table to calculate Growtopia’s average annual growth rate for real GDP and the
approximate amount of time it would take for Growtopia’s real GDP to double.
a) Average Growth: 2.4% Time to Double: 29.2 years

Year

b) Average Growth: 3.8% Time to Double: 18.4 years

2015
2016
2017
2018

c) Average Growth: 5.2% Time to Double: 13.5 years
d) Average Growth: 7.6% Time to Double: 9.2 years

Real GDP
Growth
Rate
1.8%
2.1%
6.1%
5.2%
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CONCEPT: NEW GROWTH THEORY
● New Growth Theory takes a different approach to modeling economic growth, focused on technology as the driver:

□ Technological _____________ is the key driver to productivity growth
> Economic incentives can help increase the rate at which new technologies are developed

□ An economy has a certain level of knowledge capital, which represents available technology and knowledge
> A firm can increase its knowledge capital by emphasizing ______________________________
> The per-worker production function concluded that physical capital has _________________________
> When new knowledge is found, it increases both the firm’s knowledge and that of the whole economy
> Thus, knowledge capital is thought to have _______________________
- Knowledge is a public good, which is _____________ and ___________________
- Firms can benefit from the R&D of other firms (i.e. free-riding of a public good)

□ Governments can help increase the accumulation of knowledge capital by:
> Offering Patents and Copyrights for Intellectual Property
- Patent – Exclusive right to produce a new product for a period of ______ years
> Supporting Research and Development
- The government can offer subsidies (grants) or tax breaks to incentivize investment in R&D
> Subsidizing Education
- Higher human capital  more productive research and development programs
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CONCEPT: PRODUCTION POSSIBILITIES FRONTIER: ANALYZING GROWTH
● Recall the Production Possibilities Frontier (PPF) depicts the ______________ production an economy can achieve
Capital Goods

Consumer Goods

● How can the PPF be pushed outwards? Increases in supply, demand, and efficiency:

□ Supply factors enable the economy to expand its Potential GDP
> Increases in the quantity and quality of ______________________
> Increases in the quantity and quality of ______________________
> Increases in the supply or stock of ______________________
> Improvements to ______________________

□ The demand factor matches the growth in production from supply factors
> Households, businesses, and government must _______________ the increased output
> If demand does not match the increased supply, there will be unplanned increased ________________

□ The efficiency factor ensures that we stay along the PPF to achieve:
> Productive efficiency – using resources in the least costly way
> Allocative efficiency – using resources to maximize the well-being of the citizens
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CONCEPT: INTRODUCING MACROECONOMIC CONCEPTS – BUSINESS CYCLE
● Business Cycles describe the increases and decreases in economic activity that occur over periods of several years

Employment
or Production

Business Cycle Illustration

□ Recession – Period of economic downturn when _______________ and _______________ are ____________
> Recessions are also called contractions

□ Trough – The point where the economy turns from _______________ to _________________
□ Expansion – Period of economic upturn when _______________ and _______________ are ____________
> Expansions are also called recoveries

□ Peak – The point where the economy turns from _______________ to _________________

PRACTICE: Which of the following marks the beginning of a recovery in the business cycle?
a) Recession
b) Expansion
c) Trough
d) Peak
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CONCEPT: BUSINESS CYCLE CHARACTERISTICS
● Business Cycles represent fluctuations in _____________ per capita, representing periods of increase and decrease

□ Recession – Period of economic downturn when _______________ and _______________ are ____________
> Recessions are also called contractions

□ Trough – The point where the economy turns from _______________ to _________________
□ Expansion – Period of economic upturn when _______________ and _______________ are ____________
> Expansions are also called recoveries

□ Peak – The point where the economy turns from _______________ to _________________
● Each business cycle is different, but share some general characteristics

□ Expansion: Increases in interest rates; wages increase faster than the price level, leading to _________ profits
> Household and firm ___________ is also increased to finance spending
> Eventually, this increase in ____________ leads to a reduction in spending

□ Recession Begins: Decrease in spending on Capital Goods (i.e. lower _____________)
> Decreased spending leads to _____________ unemployment
> Together, this leads to further decreases in spending, driving the recession deeper

□ Recession Ends: Spending eventually turns around; debts are repaid, allowing an increase in spending
> Interest rates also decline, allowing firms to borrow and spend on Capital Goods again
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● Shocks to the standard flow of the economy are thought to cause business cycles:

□ Irregular Innovation: Revolutionary technologies lead to economic booms shortly after
> Example: Railroad, automobiles, internet
> However, once the economy fully “absorbs” the new technology, growth generally slows down
> These revolutionary ideas occur sporadically

□ Productivity Changes: Unexpected changes in productivity lead to unexpected booms and busts
> Availability of key resources, such as oil

□ Monetary Factors: monetary policy by the Federal Reserve can shock the economy
> Monetary policy will be discussed in more detail later in the course

□ Political Events: Unexpected political events can cause booms or trigger declines
> Examples: War, peace, terrorism

□ Financial Instability: Bubbles (and bursts) in sectors of the economy can affect the economy as a whole
> Example: A key factor in the 2008 recession was a burst of the ________________ market
● Some of the key consequences of the business cycle is its correlation with unemployment and inflation:

□ Unemployment:
> During recessions, unemployment ________________________
> During expansions, unemployment ________________________

□ Inflation:
> During recessions, inflation ________________________
> During expansions, inflation ________________________

□ Jobless Recovery – a period of ___________ (i.e. expansion) where the _________________ rate is still rising
> Each of the three recessions since 1990 were followed by a jobless recovery
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