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1. Modern Economic Growth

3 ACH @ ISEG
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Features of MEG, 1820-2020
• High increase in output level

• world annual income world rose from less than 1 trillion euros around 1800 
to more than 50 trillion euros (in 2020 prices)

• Significant increase in the average standards of living …

• average annual per capita income rose from <1, 000 euros to >7,000 
thousand euros (in 2020 prices)

• Without sacrificing population growth! 

• the number of existing human beings rose from less than 1 billion to more 
than 7 billion today

4 ACH @ ISEG
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What underlies MEG? 
Output

Population =
Output

Workforce x
Workforce
Population

Measure of
productividty and
lliving standards

Labour 
productivity

Employment
rates

Increasing Labour Productivity or growing Employment
rates? 

5 ACH @ ISEG
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What underlies the rise in Labour 
Productivty ? 

Measure of
productividty and
lliving standards

Capital 
productivity

Capital per worker or
Capital intensity

Increasing Capital Productivity or growing Capital 
intensity? 

Output
Labour force

=
Output
Capital

x
Capital

Labour force

6 ACH @ ISEG
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MEG Mechanism
• Increasing labour productivity, rather than intensification of labour 
(more days, more hours, more workers) explains rise in pc output. 
Industriousness, not so much, 

• Increasing capital intensity, rather than productivity of capital 
(productivity decreased on the long-run, as K becomes abundant 
and returns decrease) 

• Increasing capital intensity is the result of :
a) growing physical capital allocation per worker
b) increase in training education and skills (or human capital), 
which is demanded by the growing K allocation per worker

7 ACH @ ISEG
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MEG is a Self-sustaining Process
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Productivity

Income

Savings

Investment
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The transformation brought by
MEG

Indicator 1820 2018

Hours worked per person per year 3000* 1589

Average schooling (in years) 2 12.7

Foodstuff and clothing/private consumption 75% 20%**

Private Consumption/GDP >85% 54%

Farm employment/Total employment 49%* 3,6%

Sources: For 1820: Maddison 1991; For 2018: OCDE 
(2016); OCDE 2016); OCDE (2016);  OCDE (2017); World
Bank (2018) * incomplete data; ** countries missing

9 ACH @ ISEG
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MEG: from 1820 to the present
§ Since 1820, the main capitalist economies underwent MEG)
§ MEG was sustained and substantial (i.e., higher than their 
previous record and than their contemporary counterparts)
§ But Constant, it was not. It underwent fluctuations:

§Recessions
§Depressions
§More and less favourable periods

§How to understand these fluctuations?
§Do recessions and higher/lower growth periods occur 

regularly?

10 ACH @ ISEG
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2. K’s waves

11 ACH @ ISEG
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Cyclical Theorioes

12

• One explanation for fluctuations is
that economic activity is intrinsically
cyclical

• Cycles are fluctuations that follow a 
regular pattern

• Ultimtaley, they are predictable:

Kitchin ( 3-5 yrs)

Juglar ( 6-11 yrs)

Kontratieff ( 45-60 yrs)

Schumpeter waves of innovation

ACH @ ISEG
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MEG and Innovations

• Kondratieff’s cycles were later combined with the innovation theory and 
became ‘waves’ (to emphasize that there was growth)

• For a time, a set of innovations are exploited, allowing for high returns 
and rapid productivity (A)

• At some point, the potentials of innovation are exhausted and 
businesses face the “law” of diminishing returns (B)

• This was the ‘creative destruction’ moment

13 ACH @ ISEG
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Joseph Shumpeter (1883-1950)

ACH @ ISEG

Source: ISEG, F1 A3
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25 years

A Kondratiev wave

15 ACH @ ISEG

1 – Prosperity
2 – Recession
3 – Depression
4 – Recovery 

Structure of a K ‘wave’

15

K waves and Innovations

• Thus the Kondratieff’s ‘waves’ imply that MEG depends on the emergence of 
useful knowledge and on finding within the firm the organizational 
arrangements that permit the highest efficiency (output per unit of input)

• Thus, Kondratieff waves are successions of technological ‘revolutions’, 
starting with steam engines in the mid 18th century and continuing up to the 
present days.

• Each of this revolutions starts with a ‘general purpose technology’ (like 
steam, computing or electricity)

• Implicit in this theory is that innovation is the outcome of firm involved into 
market competition (an irony, since Kondratieff worked in the URSS) and 
decisions made by investors in the capital markets 

16 ACH @ ISEG
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Kondratieff, ‘stylized’

17

Kondratieff, empirical perspective
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3. Maddison’s Phases

19 ACH @ ISEG
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Cycles - Maddison’s Criticism
Maddison argues that the fluctuations of the major Capitalist 

Economies (BigCaps) are neither cycles nor “wave”-like movements

Cyclical movements are observed with inadequate methodology:

◦ Cycle theories are based in the observation of simple indicators, 

but only aggregate indicators capture the whole of the economy

◦ Cycle theories are deterministic and fail to incorporate the effects

of institutional and policy changes (“History happens”)

20 ACH @ ISEG
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Maddison’s Phases (1)
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Maddison’s Phases (2)
§ Maddison presents four

phases of uneven
duration, each displaying
a distinct “pattern”
§ 1820-1913  

(incomplete data 
until 1870-1913) : 
irregular growth, 
but no serious 
recessions

§ 1913-50 irregular 
growth and 
frequent, serious 
recessions

§ 1950-73 
Continuous growth

§ 1973-... Nearly 
continuous growth

23 ACH @ ISEG
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1871 2,3 1914 -6,3 1950 7,9 1974 0,7
1872 3,7 1915 2,6 1951 7 1975 0,1
1873 2 1916 7,9 1952 4,1 1976 4,6
1874 3,7 1917 -2,3 1953 5 1977 3,6
1875 3,2 1918 1,2 1954 2,4 1978 4,4
1876 -1,1 1919 -3 1955 6,9 1979 3,9
1877 1,8 1920 0,4 1956 3,6 1980 1,1
1878 1,9 1921 -0,5 1957 3,4 1981 1,7
1879 1,9 1922 7 1958 1,1 1982 -0,1
1880 6,2 1923 4,8 1959 6,4 1983 2,8
1881 2,3 1924 5,5 1960 5,2 1984 4,8
1882 4,1 1925 4,2 1961 4,2 1985 3,5
1883 2,1 1926 3,5 1962 5,7 1986 3
1884 1,2 1927 3 1963 4,7 1987 3,3
1885 0,7 1928 3,4 1964 6,4 1988 4,4
1886 2,4 1929 3,9 1965 5,2 1989 3,6
1887 3,7 1930 -5,1 1966 5,6 1990 1,9
1888 1,5 1931 -6,1 1967 3,8 1991 0,8
1889 3,7 1932 -6,2 1968 5,8 1992 1,9
1890 2,4 1933 2 1969 5,3 1993 1,2
1891 1,3 1934 5,2 1970 3,4 1994 3,1
1892 3,2 1935 5,5 1971 3,4 1995 2,4
1893 -0,2 1936 8,3 1972 5,1 1996 2,8
1894 2,1 1937 4,8 1973 5,9 1997 3,2
1895 4,9 1938 0,6 1998 2,9
1896 1,4 1939 7,4 1999 3,0
1897 3,6 1940 2,7 2000 3,4
1898 4,8 1941 8 2001 0,5
1899 4,8 1942 8,5
1900 2,1 1943 9,3
1901 3,6 1944 2,2
1902 0,9 1945 -10,4
1903 3,5 1946 -13,5
1904 0,8 1947 2,3
1905 4,2 1948 5,8
1906 6,7 1949 4,2
1907 3,2
1908 -3,1
1909 6,2
1910 1,2
1911 4,2
1912 4
1913 3,3

Maddison 2007: tab. 10 

Average GDP growth rates 
(BigCaps)
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Maddison’s Phases (3)
§“Capitalist development has not been smooth. There have been 
important changes of momentum (…). My primary interest is (…) in 
major changes in the dynamics of growth which involved basic changes 
in the institutional-policy mix and were usually initiated by some sort of 
‘system shock’ which upset the international economic order” ” Maddison
2007, p. 146

§ Hence, each phase is the result of deliberate institutional and policy
options made in face of accidental events

§ “History happens” and, as such, the intrinsic trends manifest in cycles
are ‘interrumpted, accelerated or prolonged

26 ACH @ ISEG
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Maddison’s Phases (4)
§ Each phase is characterised by a different set 

of institutions (ruling international currency, 
trade and factor movements) and policy choices
(on unemployment and labour regulation)

§ The four phases display a distinct “institutional 
policy-mix”

§ Liberal Phase : Globalization, gold 
standard and little labour regulation

§ Beggar-thy-neighbour: weak 
international trade and factor 
movements with control of wages

§ Golden Age: some int’l liberalization 
and labour-friendly policies

§ Neoliberal: Globalization (except in 
labour) and capital-friendly policies

27 ACH @ ISEG
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