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Economic Growth 

Economics Tutor Milan, Rome, Barcelona 
Microeconomics tutor Milan 
Macroeconomics tutor Italy 
Econometrics tutor Berlin, Rome, Spain, Italy, 
Germany 
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Learning objectives 
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• Review the major patterns of economic growth over historical time and across  
the world 

• Realize that, historically, sustained economic growth is quite a new 
phenomenon 

• Distinguish long-term growth from short-term business cycles 

• Learn about the “stylized facts” that characterize growth by and large 

• Be introduced to the transformations that come with growth: health, wages,  
living standards 

 

• In this, differentiate between “frontier” growth in the richest countries and the  
catch-up (or not) of poorer countries 

• Learn about the “great divergence” and the “great convergence” 



What is “economic growth”? 
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• Economic growth is the long-term increase of economic activity 

• Long-term: decades to centuries 

• Economic activity: often, but not necessarily, measured by per-capita gross 
domestic product (“income”) 

Economics Tutor Milan, Rome, Barcelona 
Microeconomics tutor Milan 
Macroeconomics tutor Italy 
Econometrics tutor Berlin, Rome, Spain, Italy, Germany 



Agenda 
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1. Growth as a modern phenomenon 

2. Long-term growth and short-term business cycles 

3. Growth at the frontier: Kaldor facts 

4. The new Kaldor facts 

5. Growth patterns world-wide 

Economics tutor Milan 
Econometrics tutor Rome, Barcelona 
Economics tutor University Bocconi 



Smithian Optimism vs. Malthusian Pessimism 

Adam Smith, 1723-1790 

Malthusian Pessimism 

• Agricultural economies are fundamentally limited by 
resource constraints (land, food) 

• Improved living standards lead to population growth 

• In the long run the economy will be in a steady state with  
zero GDP p.c. growth (“Malthusian stagnation”) 

 
Thomas Malthus, 1766-1834 

 

Smithian Optimism 

• Growth is necessary to escape the poverty dilemma 

• Growth is possible: division of labor, specialization, social 
institutions, knowledge, technological progress! 

• Modern form: we can decouple economic growth from  
environmental and resource constraints 
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The Malthusian trap 

Malthusian era: two properties 

• Very slow productivity growth (agricultural innovation) 

• All productivity growth translates into population growth 

•  People live at subsistence level, no sustained growth in 
GDP p.c. 

• Life was “nasty, brutish, and short” (Thomas Hobbes) 

 
Estimates of pre-modern population growth 

• Kremer (1993) estimates population growth during 1mn  
years to be virtually absent – 0.00035% p.a. 

 
Why was productivity growth so slow? 

• Various models and explanation 

• Important: fixed supply of land as necessary input factor  
in agricultural economy 
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GDP p.c. growth during the past two millennia 

Small growth rates differences have  
dramatic long-term consequences 

• Income per capita in the late Middle Ages  
was comparable to that 1500 years earlier 

• Then it took 400 years to double 

• In the following 200 years, it increased 15-  
fold 

 
The exceptional 20th century 

• Between 0 and 1900, income increased 5-  
fold 

• Between 1900 and 2000, it increased 5-  
fold again 

• Despite WWI and WWII 

Western Europe 
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Own illustration. Data source: Maddison (2007) 

In historical perspective, the era of  
modern growth is spectacularly brief 



This is reflected in wages (of course) 

Clark (2005) 

Builders’ wages in England over 800 years 
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What did change? 
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What ended the Mathusian age? 

• What was it that changed in England in the 17th century (and subsequently spread  
around the world) that lead to sustained economic growth? 

• I can’t think of anything else that affected the life of humans similarly profoundly 

• For me, this is the greatest questions of all in social science 

 
Competing hypothesis – without concluding evidence 

• Enlightenment and science 

• Industrial revolution and entrepreneurship 

• Pro-market policies and intellectual property rights 

• Exploitation of colonies 

Macroeconomics tutor Rome, Economics tutor Milan 
Econometrics tutor Berlin, Italy, France, Spain, Belgium 



Sustained growth has a tremendous impact 

Western Europe. Own illustration. Data source: Maddison (2007). Estimates are more  
reliable for Western Europe than other regions, but all evidence points at virtually zero  
growth in GDP p.c. all across the world until a few centuries ago (or less). 

Over historical time scales, small differences in growth rates – if sustained – have  
a tremendous impact on GDP p.c. levels and the lives of people 

GDP p.c. growth rates GDP p.c. level 
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Sustained growth has a tremendous impact (cont’d) 
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Over historical time scales, small differences in growth rates – if sustained – have  
a tremendous impact on GDP p.c. levels and the lives of people 

A historical example: the modern United States 

• High-quality U.S. GDP data are available since 1870 

• 1870 – 2015, US GDP p.c. grew at a pretty stable rate of 2 % p.a. 

• This is a 16-fold increase 

 
A thought experiment: the 21st century United States 

• Current U.S. GDP p.c. is $ 55,000 

• If a 2% growth rate is sustained, in 2100 it will be $ 300,000 in real terms (yes, the  
average income!) 

• In other words, our grand-children will live the lives of today’s millionaires 



Summary: modern growth 
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• For millennia, per capita income was close to (or at) subsistence levels 

• Technological progress quickly lead to population growth, “eating up” all gains 
– an “Malthusian” era 

• Population growth was slow – indicating that tech progress was sluggish 

• Significant and sustained economic growth appeared the first time in human  
history in Europe since the 17th century 

• Competing narratives and explanations 

• Dramatic long-term impact on society, welfare, peoples’ lives, the  
environment: “once you start thinking about economic growth, it is hard to  
think about anything else” (Robert Lucas) 



Agenda 
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1. Growth as a modern phenomenon 

2. Long-term growth and short-term business cycles 

3. Growth at the frontier: Kaldor facts 

4. The new Kaldor facts 

5. Growth patterns world-wide 

Economics Tutor Milan, Rome, Barcelona 
Microeconomics tutor Milan 
Macroeconomics tutor Italy 
Econometrics tutor Berlin, Rome, Spain, Italy, Germany 



Long-term growth and business cycles 
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• In economics, “growth” refers to the long term trend (decades ... centuries)  
of economic activity – Econ I: “real growth” 

• Sometimes “structural growth”, to emphasize the change in sectoral 
composition that usually comes with growth 

 

• Shorter-term deviations from this trend (months ... years) are called  
“business cycles” – short economic spurts might be called “fake growth” 

• Historically, triggered by the Great Depression of the 1930s, macroeconomics  
has focused much on business cycles (John Maynard Keynes) – in fact, the  
Great Depression lead to macroeconomics to emerge as a discipline 

 

• Most economic theories treat long-term growth and short-term business  
cycles as distinct subjects ... 

 

• ... though Joseph Schumpeter disagrees: “creative destruction” of economic  
crises is necessary to foster innovation, the basis for future growth 



U.S. GDP p.c. over 140 years 
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U.S. GDP p.c. over 140 years in logs 
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Summary: long-term growth and business cycles 
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• “Growth” refers to the long term trend of economic activity 

• Shorter-term deviations from this trend are called “business cycles” 

• The U.S. GDP p.c. grew at 2% since the 1880s, even the Great Recession looks 
like a minor deviation from this trend 

 

• Today, Americans are 10-20 times richer than Americans one or two  centuries 
ago, while even a severe recession reduces GDP by not more than a  few 
percent 

• The stability of U.S. (“frontier”) growth is quite remarkable 

Economics tutor Milan, Economics tutor Barcelona, Macroeconomics tutor Berlin 
University economics tutor Bocconi, Microeconomics Exams Bocconi LSE 



Agenda 
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1. Growth as a modern phenomenon 

2. Long-term growth and short-term business cycles 

3. Growth at the frontier: Kaldor facts 

4. The new Kaldor facts 

5. Growth patterns world-wide 

University of Bocconi tutor economics 
Online economics tutor  
Finance tutor online Barcelona, Spain, Rome Italy Germany France 



“Frontier” growth 
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Option 1: One theory fits all 

• Think about economies as separate, unrelated entities 

• Then it is plausible that the same theory should apply to all countries 

• The difference being that some might be “earlier” or “later” in the (same) process 

 
Option 2: Frontier and spreading 

• Think of economies as being related: goods are traded, ideas spread, capital is invested,  
people migrate across borders 

• It makes sense to conceptually distinguish two types of growth 

• Growth “at the frontier”: growth patterns of the most advanced economy (i.e., the US) 

• Spread of economic growth throughout the world: question of catching up, technology  
diffusion, exploitation, and convergence / divergence 



The “Kaldor facts” – puzzles in economic growth 
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In 1961, Nicholas Kaldor highlighted six stylized facts to summarize the patterns that  
economists had discovered in national income accounts of “frontier” economies. 
 

The “Kaldor facts” (Kaldor 1961) 

1. Labor productivity has grown at a sustained rate 

2. Capital per worker has also grown at a sustained rate 

3. The real interest rate, or return on capital, has been stable 

4. The ratio of capital to output has also been stable 

5. Capital and labor have captured stable shares of national income 

6. Among the fast growing countries of the world, there is an appreciable  
variation in the rate of growth “of the order of 2–5 percent.’’ 



Agenda 
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1. Growth as a modern phenomenon 

2. Long-term growth and short-term business cycles 

3. Growth at the frontier: Kaldor facts 

4. The new Kaldor facts 

5. Growth patterns world-wide 

Barcelona Economics tutor 
Milan Economics tutor university level online 
Rome Economics Microeconomics tutor 



The “New Kaldor facts” 
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In 2010, Charles Jones and Paul Romer redid this exercise. “[It] shows just how much  
progress we have made. In contrast to Kaldor’s facts, which revolved around a single state  
variable, physical capital, our updated facts force consideration of four far more interesting  
variables: ideas, institutions, population, and human capital.” 

The “New Kaldor facts” (Jones & Romer 2010) 

1. Increases in the extent of the market 

2. Accelerating growth 

3. Variation in modern growth rates 

4. Large income and total factor productivity differences 

5. Increases in human capital per worker 

6. Long-run stability of relative wages – or rather: Increasing wage premium for  
skilled workers 



1. The rise in globalization 

Jones & Romer (2010) 
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Increases in the extent of 
the market. 
Increased flows of goods,  
ideas, finance, and  
people—via globalization,  
as well as urbanization—  
have increased the extent  
of the market for all  
workers and consumers. 



2. Accelerating growth 

Jones & Romer (2010) 

Accelerating growth. 
For thousands of years,  
growth in both population  
and per capita GDP has  
accelerated, rising from  
virtually zero to the  
relatively rapid rates  
observed in the last  
century. 

25 



3. Variation in modern growth rates 

Jones & Romer (2010) 

Variation in modern growth 
rates. 
The variation in the rate of  
growth of per capita GDP  
increases with the distance  
from the technology  
frontier. (more: next  
section) 

26 



4. Large income and productivity differences 

Large income and total  
factor productivity  
differences. 
Differences in measured  
inputs explain less than  
half of the enormous  
cross-country differences  
in per capita GDP. (more:  
next section) 

Jones (2016) 
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5. Increase in human capital per worker 

Increases in human capital 
per worker. 
Human capital per worker  
is rising dramatically  
throughout the world –  
but has levelled of in the  
U.S. 

Jones (2016) 
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Years of schooling 



6. Increasing wage skill premium 

Increasing wage premium 
for skilled labor. 
The rising quantity of  
human capital, relative to  
unskilled labor, has not  
been matched by a  
sustained decline in its  
relative price – but an  
increase. 

Jones & Romer (2010) 
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6. Increasing wage skill premium (cont’d) 

Increasing wage premium 
for skilled labor. 
Since 1980, the college  
wage premium in the U.S.  
has doubled! 

Jones (2016) 
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Summary: old and new Kaldor facts 
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Kaldor facts (Kaldor 1961) 

• Labor productivity has grown at  
a stable rate 

• Capital per worker has grown at a 
stable rate 

• Return on capital has been stable 

• Capital-to-output ratio has been  
stable 

• Capital and labor shares have been  
stable 

• Large variation of growth rates  
among fastest growing countries 

New Kaldor facts (Jones & Romer 2010) 

• Markets have dramatically increased in  
extent 

• Accelerating growth in modern times, 
after millennia of stagnation 

• Modern growth rates p.c. vary among  
countries 

• Large income and total factor  
productivity differences among  
countries. 

• Dramatic Increases in human capital per  
worker 

• Skilled vs. unskilled wages have  
increased, despite increase in human  
capital 



Agenda 
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1. Growth as a modern phenomenon 

2. Long-term growth and short-term business cycles 

3. Growth at the frontier: Kaldor facts 

4. The new Kaldor facts 

5. Growth patterns world-wide 



Growth stories 
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• So far: growth over time 

• Now: differences in growth stories among countries 

• Why are some countries poor and others rich? 



In  PPP; https://upload.wikimedia.org/wikipedia/commons/6/6f/GDP_(PPP)_per_capita_by_countries.png 
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1 : 100 



Growth patterns of countries (Prichett 2000) 
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• Steep hills. 11 countries with sustained growth rates >3%: some East Asian countries, a  
few European periphery economies (Cyprus, Ireland, Malta), Botswana 

• Hills. 27 countries with sustained growth rates >1.5%: most Western countries, but also 
Costa Rica and Pakistan 

 

• Plateaus. 16 countries with growth rates >1.5%, then very slow growth: the classic case  
is Brazil, with growth of 4% until 1980 and 0.7% afterward 

 

• Mountains. 33 countries with growth rates >1.5%, then negative growth: oil-exporters  
(Algeria, Gabon, Nigeria, Saudi Arabia), other commodity exporters (Cote d' Ivoire,  
Guyana, Jamaica, Zambia), some Latin American countries (Argentina, Bolivia, Paraguay) 

 

• Cliffs: very sharp drops, usually resulting from war or civil unrest: Liberia, Mozambique,  
Nicaragua 

• Accelerators. 7 countries with growth rates <1.5%, then accelerating: Indonesia, 
Mauritius, India 



Miracles and disasters 

Durlauff et al. (2005) 
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GDP 1960 vs. 2014 



Distribution of income among world citizens 

ourworldindata.org/extreme-poverty/, based on Zanden et al. (2014) 

38 



Convergence ... or not 

Convergence among OECD Lack of convergence globally 

39 



140 years of “Divergence, Big Time” 

Missing data for historical GDP 

• We have high-quality GDP p.c. data  
from the U.S. since 1870 

• For most countries of the world, high- 
quality data starts only around 1960 

• How did economies evolve since 1870? 

 
The Pritchett (1997) approach 

• There is a lower threshold of GDP p.c.  
below which physical survival would not  
be possible (subsistence level) – about 
$250 

• Conservative estimate: assume 1870  
GDP p.c. level to be $250, calculate  
growth rate from this number and the  
1960 observation 

1870 – 1960: “Divergence, Big Time” 

• Ratio of richest to poorest country grew  
from 9 to 39 

• Ratio of “advanced capitalist” countries  
to rest of the world grew from 2.4 to  
4.2 

• Standard deviation grew from $500 to 
$2000 

Prichett (1997) 
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The Chinese drop – and recovery 

• Similar income levels in China and  
Western Europe in 1500 

• Great divergence between 1500  
and 1970s, when European  
income p.c. was 10 times that of  
China 

• Great convergence since then – 
the gap has narrowed to 2:1 

 

• If current growth rates are  
sustained, income levels are  
identical by the late 2020s 

Europe vs. China 
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Data source: Maddison (2007) 



42 



Catching up or falling behind: different growth stories 

Average income in Africa and Asia, relative to global average 
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Catching up or falling behind: different growth stories 

Average income in Latin America and China 

44 



Unpredictable growth 

• In a cross-country perspective,  
growth rates 1960-80 have been a  
bad predictor for growth 1980-  
2000 

• Many countries have accelerated 

• Many have slowed down 
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Data sources 
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Where do I get high-quality country-level GDP p.c. data? 

Source Time covered Countries covered URL 

World Bank 1960 – 2015 
250+ countries and 
territories 

http://data.worldbank.org/  
indicator/NY.GDP.PCAP.CD 

Penn World Tables 1950 – 2014 180 countries 
http://www.rug.nl/ggdc/pr 
oductivity/pwt/ 

Maddison Project 1 – 2010 
180 countries and 
regions (many gaps) 

http://www.ggdc.net/mad  
dison/maddison-  
project/home.htm 

http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
http://www.rug.nl/ggdc/productivity/pwt/
http://www.rug.nl/ggdc/productivity/pwt/
http://www.ggdc.net/maddison/maddison-project/home.htm
http://www.ggdc.net/maddison/maddison-project/home.htm
http://www.ggdc.net/maddison/maddison-project/home.htm
http://www.ggdc.net/maddison/maddison-project/home.htm
http://www.ggdc.net/maddison/maddison-project/home.htm


Summary: Growth patterns world-wide 
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• Similar (miserable) living standards in most countries of the world until 17th  

century 

• Dramatic global divergence of income levels thereafter 

• Catch-up of many developing economies during the second half of the 20th  

century (Japan, several East Asian economies, China, India, ...) 
 

• Persistent low growth rates of many countries during the 20th century (many of  
which in sub-Sahara Africa) 

 

• Stable growth rates in some economies (including OECD), unstable rates in  
others (“hills and plateaus, but also mountains and cliffs”) 

• Scale of Chinese growth since the 1970s likely to be unprecedented in history 



Summary of today 
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• Economic growth is the long-term increase of economic activity 

• Sustained economic growth is, historically, a relatively new phenomenon 

• Until the 17th century, humankind was stuck in the “Malthusian trap” where  
productivity progress was tiny and moreover all of it was eaten up by  
population growth 

 

• Starting in England, more and more (but not all) societies experienced  
sustained economic growth 

 

• In Western Europe, GDP p.c. today is 50-100 times higher than in pre-modern  
times 

• Today, p.c. income in the richest countries is about 100 times higher than in the 
poorest 

 

• The long-term compounded impact of sustained growth is tremendous: one  
percentage point over a century makes a huge difference 



Upcoming deadlines and assignments 
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• Next week’s topic: Growth Accounting 

• Assignment due next week 

• Don‘t forget the readings for next week! 


