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energy to the extensive use of fossil fuels, and a simultaneous change 
from sustainability to mass consumption, as the “syndrome of the 
1950s”.55 Finland’s development seems to support this notion. Th e 
country’s growth of carbon dioxide emissions soared from a mere 
0.4 per cent per year in the 1870-1950 period to 5.2 per cent in the 
1950s. We could also speak of a “syndrome of the 1960s”, as the an-

Figure 9. Carbon dioxide emissions from the use of fossil 
fuels in Finland, 1860 to 2005

Sources: Myllyntaus, Historical energy balance of Finland, 1800-1998 cit.; Myllyn-
taus, Mattila “Decline or Increase” cit., pp. 271-288;  Tommila, Avaintekijä puu 
Suomen teollisuuden raaka-aineena ja energianlähteenä 1845-1913 cit.; Kunnas, “A 
Dense and Sickly Mist from Th ousands of Bog Fires” cit., pp. 431-446; Kunnas, 
“Potash, Saltpetre and Tar” cit., pp. 281-311; Statistics Finland, Energy Statistics 
2007, Helsinki 2007.

55 C. Pfi ster, “Th e ‘Syndrome of the 1950s’ in Switzerland. Cheap Energy, 
Mass Consumption, and the Environment”, in Getting and Spending, European 
and American Consumer Societies in the Twentieth Century, S. Strasse, C. McGov-
ern, M. Judt (eds), Cambridge University Press, New York 1998, pp. 359-377.
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nual emission growth doubled to 10.6 per cent in this period! Swe-
den and Denmark also experienced considerably higher emission 
rates in the 1960s than in the 1950s. Unlike these countries, in the 
early 1970s Finland continued to grow at a phenomenal rate. After 
the oil crisis, however, its average annual growth rate dropped to a 
mere 2.7 per cent a year throughout the rest of the decade.56 

From 1860 to 1913, carbon dioxide emissions per amount of ener-

Figure 10. Carbon dioxide emissions per unit of energy 
used in Finland 1860-2005

Sources: Kunnas, Myllyntaus, “The Environmental Kuznets Curve Hypothesis” 
cit., pp. 101-127; Statistics Finland, Energy Statistics 2007, Helsinki 2007.
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per cent a year throughout the rest of the decade.56

From 1860 to 1913, carbon dioxide emissions per amount of energy consumed doubled. The First 

World War halved carbon emissions, bringing them back to their 1860 level, but during the interwar 

period the emissions per used energy unit resumed their upward trend, to drop again during the Second 

World War. The prewar peak (0.74 kg CO2 per toe in 1938) was surpassed in 1948 and doubled in 

1963. The absolute peak, 2.3 kg CO2 per toe, was attained in 1978.
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Figure 10. Carbon dioxide emissions per unit of energy used in Finland 1860 – 2005 

Sources: Kunnas, Myllyntaus, “The Environmental Kuznets Curve Hypothesis” cit., pp. 101-127; Statistics Finland, Energy 
Statistics 2007, Helsinki 2007. 

Altogether, the development of energy consumption per unit of GDP and carbon dioxide emissions per 

unit of energy have cancelled out one another, as illustrated in Figure 11 below. Thus, from 1860 to 

2003 the GDP and carbon dioxide emissions have grown at more or less the same pace: respectively, 

by a factor of 66 and 69. On a global level, Finland´s decreasing carbon intensity in the late 19th

century is exceptional. According to Magnus Lindmark, the average global carbon intensity increased 

slightly during this period, and Astrid Kander´s calculations show a steep rise in carbon intensity in 

neighbouring Sweden.57

56 J. Kunnas, T. Myllyntaus, “Forerunners and Policy Tunnels”, in European 
Union Policies in the Making, Leszek Jesień (ed.) Tischner European University, 
Kraków 2008, pp. 249-263; A. Kander, Economic Growth, Energy Consumption 
and CO2 Emissions in Sweden 1800-2000, Doctoral thesis, Lund Studies in Eco-
nomic History 19, Almqvist & Wiksell International, Lund 2002.
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gy consumed doubled. Th e First World War halved carbon emissions, 
bringing them back to their 1860 level, but during the interwar pe-
riod the emissions per used energy unit resumed their upward trend, 
to drop again during the Second World War. Th e prewar peak (0.74 
kg CO2 per toe in 1938) was surpassed in 1948 and doubled in 1963. 
Th e absolute peak, 2.3 kg CO2 per toe, was attained in 1978.

Altogether, the development of energy consumption per unit of 
GDP and carbon dioxide emissions per unit of energy have can-
celled out one another, as illustrated in Figure 11. Th us, from 1860 
to 2003 the GDP and carbon dioxide emissions have grown at more 
or less the same pace: respectively, by a factor of 66 and 69. On a 
global level, Finland´s decreasing carbon intensity in the late 19th 

Figure 11. Carbon dioxide emissions per GDP, 1860-2005

Sources: Kunnas, Myllyntaus, “Th e Environmental Kuznets Curve Hypothesis” 
cit., pp. 101-127; Statistics Finland, Energy Statistics 2007, Helsinki 2007; A. 
Maddison, “Statistics on World Population, GDP and Per Capita GDP, 1-2006 
AD”, http://www.ggdc.net/maddison/ (October 2008).
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Figure 11. Carbon dioxide emissions per GDP, 1860-2005. 

Sources: Kunnas, Myllyntaus, “The Environmental Kuznets Curve Hypothesis” cit., pp.101-127; Statistics Finland, Energy 
Statistics 2007, Helsinki 2007; A. Maddison, “Statistics on World Population, GDP and Per Capita GDP, 1-2006 AD,” 
http://www.ggdc.net/maddison/ (October 2008). 

The improving of carbon dioxide efficiency in Finland since 1980 appears to have gone hand in hand 

with an increase in the eco-efficiency of the Finnish economy. Neither trend, however, has been strong 

enough to counterbalance the effects of GDP growth and to determine a substantial decline in carbon 

dioxide emissions. Evidently technological development alone cannot achieve this: changes in 

consumption patterns are definitely also needed.58
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century is exceptional. According to Magnus Lindmark, the aver-
age global carbon intensity increased slightly during this period, and 
Astrid Kander´s calculations show a steep rise in carbon intensity in 
neighbouring Sweden.57 

The improving of carbon dioxide efficiency in Finland since 1980 
appears to have gone hand in hand with an increase in the eco-
efficiency of the Finnish economy. Neither trend, however, has been 
strong enough to counterbalance the effects of GDP growth and to 
determine a substantial decline in carbon dioxide emissions. Evi-
dently technological development alone cannot achieve this: chang-
es in consumption patterns are definitely also needed.58

Discussion and conclusions

In this paper, we have traced Finland’s transition from an energy 
system based on renewable indigenous energy sources to a fossil-
fuel based one. The period under examination encompasses more 
than two centuries, from 1800 to 2005. The development of energy 
use during this long period can be divided into two main phases. 
The first, from 1800 to the First World War, was characterized by a 
close to zero growth in total energy use and a declining per capita 
energy use. What makes this slow growth phenomenal is the fact 
that the country’s gross domestic product soared in the latter half 
of the 19th century. The main reason for this anomaly was improve-
ment in space heating efficiency thanks to new stove technology 
tripling average thermal efficiency. Other significant reasons for 
Finland’s declining energy consumption per capita was a decrease 
in slash-and-burn-cultivation and in the production of tar, pitch 

57 M. Lindmark, “Patterns of Historical CO2 Intensity Transitions Among High and 
Low-Income Countries,” in Explorations in Economic History, 41, 2004, pp. 426-447; 
Kander, Economic Growth, Energy Consumption and CO2 Emissions in Sweden cit.

58 J. Hoffrén, “Measuring the Eco-efficiency of the Finnish Economy,” Third 
Biennial Conference of the European Society for Ecological Economics, Vienna, 
3-6 May 2000, www.wu-wien.ac.at/project/esee2000/PapersPDF/I84.pdf (Janu-
ary 2009).
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and potash. Th e second phase, from the First World War to the 
present, has been characterized by a steady growth in total energy 
use. Th e most notable deviation was a decline in energy use during 
the Second World War, while events like the oil crises or the eco-
nomic recession of the 1990s were little more than hiccups in an 
otherwise steady growth.  

Finland industrialized by means of renewable, indigenous en-
ergy sources. Th is is a fairly exceptional development path. Why 
did the transition from an energy system based on indigenous en-
ergy sources to one largely dependent on fossil fuels take place so 
late in Finland? Th e simple answer, as we have remarked above, 
is the country’s ample wood resources, which made it possible 
to postpone the transition. A more complex explanation would 
have to take into account relative prices and political considera-
tions. Th e latter mainly concerned the choice of whether to burn 
wood in order to produce energy or use it as a raw material in the 
manufacturing of paper, pulp and wood products. New technol-
ogy developed in the 1960s made it possible to use birch, as well as 
other woods, in chemical pulping and this raised the price of birch, 
which had traditionally been used mainly for energy production. 
When concern for a growing scarcity of timber began to arise in 
the 1960s, the wood-processing industry used the purchasing of 
wood at stump price59 and other instruments to obtain more tim-
ber for its factories. Also, the government’s pro-fi rewood policy 
lost its former strong political support. As a result of various fac-
tors, relative prices stopped to favour the use of wood for energy 
production, and fossil fuels consequently got the upper hand in 
the Finnish energy economy.

Finland´s postponed switch to imported fossil fuels in the 1960s 
led to an exceptionally fast growth of carbon dioxide emissions. At 
the same time, the average import prices of fossil fuels decreased 

59 An arrangement that is peculiar to Finland. Th e buyer takes care of both 
the logging and the transport of the timber to the road, making selling easy for 
forest owners. At the same time this practice increases forest companies’ control 
over forest resources.
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from 1950s onwards. Thus, the country’s increasing dependency on 
imported fuels did not harm its economic growth, at least not until 
the oil crises of the 1970s. The difference between total growth and 
drain in Finland’s present day forests is in theory large enough to 
replace around one fifth of the present day fossil-fuel use. This is, 
however, a theoretical maximum restricted by both economic and 
environmental considerations.  

The growth of carbon dioxide emissions slowed down during the 
1970s. This favourable development was attributed to various con-
comitant reasons, such as changes in the industrial structure, the 
increase of electricity imports and the construction of nuclear power 
plants. Environmental considerations probably did not play any 
kind of role before the 1990s, although Gilbert Plass had raised his 
concerns about the negative effects of carbon effects as early as 1956. 
Despite this slowdown, Finland’s carbon dioxide emissions have in-
creased almost sevenfold since Plass first voiced his concerns. Thus, 
Finland’s present-day situation as regards carbon dioxide emissions 
can hardly stand as an example for latecomers to follow. 

Some lessons can be found in Finland’s 19th-century “energy-
less” growth. If present-day developing countries followed a similar 
development path, this could buy us time in the struggle against 
global climate change. If developed countries used this time to 
lower their energy consumption and develop as environmental 
friendly means as possible to provide for their remaining energy 
needs, there may be hopes to win this gigantic battle for the future 
of humankind. The achieving of this goal would require technol-
ogy transfer to developing countries. This transfer should not re-
gard high-tech only; as we have seen, Finland’s initial “energyless” 
growth was achieved thanks to a technology which can be consid-
ered quite primitive from a present-day perspective, although it 
was revolutionary at the time.60 

Another lesson is that, if we want a significant decline in energy 

60 This idea is developed further in Kunnas and Myllyntaus, “Forerunners and 
Policy Tunnels” cit.
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consumption and the related carbon dioxide emissions, we cannot 
focus on just one sector of the economy. Th e declining use of wood 
energy in heating and agriculture in the 19th century only paved 
the way for an increasing use of wood in the industrial sector. In 
the late 20th century, ever increasing energy consumption in heat-
ing and road traffi  c ate up whatever improvements in effi  ciency had 
been achieved in other sectors. Th e EU´s recent decision to give free 
emission permits to the most energy-intensive industry under the 
European Union Emissions Trading Scheme gives little hope for a 
change in this trend.
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Appendix I: Carbon dioxide emissions from the use of fos-
sil fuels in Finland, 1800 to 2005. Unit: Million Kg

24

Appendix I: Carbon dioxide emissions from the use of fossil fuels in Finland, 1800 to 

2005

year  coals  peat  total       year   petroleum coals      peat      Total
          

1800 0 806 806 1850 0 4 876 880 
1801 0 806 806 1851 0 8 889 897 
1802 0 806 806 1852 0 9 897 906 
1803 0 806 806 1853 0 11 905 916 
1804 0 806 806 1854 0 7 913 920 
1805 0 806 806 1855 0 1 921 922 
1806 0 806 806 1856 0 7 929 936 
1807 0 806 806 1857 0 22 936 959 
1808 0 806 806 1858 0 28 944 972 
1809 0 806 806 1859 0 38 951 990 
1810 0 806 806 1860 0 46 959 1 004 
1811 0 806 806 1861 0 57 986 1 043 
1812 0 806 806 1862 0 75 1 013 1 088 
1813 0 806 806 1863 0 79 1 039 1 119 
1814 0 806 806 1864 0 68 1 065 1 133 
1815 0 806 806 1865 0 57 1 091 1 148 
1816 0 806 806 1866 0 67 1 116 1 184 
1817 0 806 806 1867 0 64 1 121 1 185 
1818 0 806 806 1868 1 67 1 126 1 193 
1819 0 806 806 1869 1 70 1 131 1 202 
1820 0 812 812 1870 2 71 1 135 1 208 
1821 0 811 811 1871 3 88 1 140 1 231 
1822 0 810 810 1872 3 87 1 153 1 243 
1823 0 809 809 1873 4 77 1 166 1 246 
1824 0 808 808 1874 5 92 1 178 1 275 
1825 0 806 806 1875 5 90 1 190 1 286 
1826 0 805 805 1876 5 76 1 203 1 284 
1827 0 804 804 1877 7 87 1 215 1 310 
1828 0 803 803 1878 8 102 1 262 1 372 
1829 0 802 802 1879 6 87 1 297 1 391 
1830 0 801 801 1880 7 73 1 331 1 412 
1831 0 800 800 1881 10 80 1 356 1 446 
1832 0 804 804 1882 10 89 1 384 1 483 
1833 0 808 808 1883 12 99 1 417 1 527 
1834 0 812 812 1884 13 107 1 455 1 575 
1835 1 816 817 1885 18 154 1 493 1 664 
1836 1 820 821 1886 17 145 1 535 1 697 
1837 1 824 825 1887 18 107 1 567 1 691 
1838 1 828 829 1888 20 102 1 597 1 720 
1839 1 832 833 1889 24 111 1 627 1 761 
1840 2 835 837 1890 27 150 1 652 1 829 
1841 2 839 841 1891 29 171 1 687 1 886 
1842 4 839 843 1892 30 163 1 691 1 884 
1843 5 839 843 1893 34 149 1 695 1 878 
1844 2 838 840 1894 34 161 1 698 1 892 
1845 2 838 840 1895 35 182 1 665 1 882 
1846 4 838 842 1896 43 206 1 630 1 879 
1847 4 837 841 1897 49 332 1 596 1 977 
1848 6 850 856 1898 53 408 1 559 2 020 
1849 5 863 868 1899 58 506 1 523 2 086 
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year   Petro- 
    leum gases     peat coals    Total year   Petro-

    leum   gases     peat  municipal 
        waste    coals     Total

            

1900 60 0 1 489 551 2 100 1950 1 288 0 281 0 4 488 6 056
1901 62 0 1 450 411 1 923 1951 2 180 0 295 0 5 153 7 628
1902 66 0 1 433 321 1 820 1952 2 871 0 300 0 4 865 8 037
1903 68 0 1 414 357 1 839 1953 3 349 0 311 0 4 738 8 398
1904 76 0 1 394 413 1 883 1954 4 055 0 255 0 5 428 9 738
1905 88 0 1 370 442 1 900 1955 4 807 0 192 0 5 704 10 702
1906 90 0 1 346 479 1 915 1956 3 666 0 272 0 6 522 10 460
1907 93 0 1 317 615 2 025 1957 5 665 0 251 0 5 799 11 715
1908 102 0 1 287 967 2 356 1958 5 532 0 157 0 5 227 10 917
1909 106 0 1 255 1 139 2 500 1959 4 416 0 185 0 6 111 10 712
1910 109 0 1 222 982 2 313 1960 7 168 38 217 0 7 214 14 637
1911 114 0 1 174 995 2 283 1961 8 014 53 197 0 5 926 14 189
1912 120 0 1 126 1 185 2 430 1962 9 585 73 178 0 5 765 15 602
1913 124 0 1 077 1 343 2 544 1963 11 705 88 170 0 6 348 18 310
1914 108 0 1 026 993 2 127 1964 13 928 102 168 0 6 813 21 010
1915 96 0 977 524 1 597 1965 16 692 125 167 0 7 135 24 119
1916 108 0 929 106 1 143 1966 20 757 146 138 0 6 855 27 896
1917 103 0 868 57 1 029 1967 21 419 152 122 0 6 587 28 280
1918 50 0 807 74 931 1968 24 096 155 116 0 7 614 31 981
1919 75 0 753 199 1 027 1969 28 012 163 122 0 9 215 37 513
1920 100 0 698 288 1 085 1970 30 873 179 98 0 8 664 39 814
1921 67 0 666 312 1 045 1971 31 888 211 98 0 7 705 39 902
1922 84 0 637 485 1 206 1972 34 512 477 107 0 8 095 43 192
1923 108 0 602 776 1 486 1973 38 295 414 174 0 11 758 50 641
1924 147 0 569 1 241 1 957 1974 32 840 1 456 192 0 9 408 43 897
1925 190 0 539 1 413 2 142 1975 33 328 1 884 192 32 8 531 43 967
1926 213 0 504 1 721 2 438 1976 36 178 2 267 353 123 11 485 50 405
1927 261 0 474 2 115 2 849 1977 35 244 2 330 572 148 11 423 49 718
1928 325 0 443 2 500 3 269 1978 35 060 2 431 1 336 155 14 966 53 948
1929 357 0 415 2 835 3 607 1979 34 937 2 542 1 800 148 14 014 53 442
1930 415 0 374 2 827 3 616 1980 33 722 2 395 1 877 155 16 046 54 195
1931 392 0 338 2 656 3 385 1981 31 706 2 069 2 064 194 9 092 45 125
1932 290 0 306 2 643 3 239 1982 28 957 1 919 2 560 194 9 823 43 452
1933 302 0 275 2 873 3 450 1983 27 487 1 860 3 342 161 10 352 43 203
1934 377 0 247 3 257 3 881 1984 26 524 2 103 3 820 136 11 916 44 499
1935 425 0 204 3 489 4 118 1985 28 019 2 457 4 526 129 15 389 50 521
1936 493 0 174 3 886 4 554 1986 27 662 2 906 4 767 161 13 559 49 056
1937 600 0 146 4 575 5 322 1987 28 169 3 762 4 995 129 15 440 52 495
1938 694 0 114 4 756 5 564 1988 27 630 4 045 4 566 174 15 574 51 989
1939 753 0 108 4 204 5 065 1989 26 880 4 960 4 343 174 15 347 51 704
1940 440 0 94 2 945 3 479 1990 26 856 5 740 6 148 194 15 017 53 955
1941 223 0 99 2 655 2 976 1991 26 192 5 927 6 201 252 14 762 53 335
1942 253 0 96 3 083 3 432 1992 25 761 6 121 6 081 232 12 700 50 896
1943 223 0 124 3 337 3 684 1993 24 719 6 212 6 420 194 14 558 52 103
1944 182 0 114 2 910 3 206 1994 25 714 6 821 7 336 136 18 161 58 167
1945 121 0 116 1 126 1 363 1995 24 806 6 989 8 177 136 14 724 54 832
1946 556 0 155 1 819 2 530 1996 25 313 7 426 9 325 299 18 498 60 862
1947 846 0 242 2 904 3 992 1997 25 072 7 300 9 167 302 17 116 58 957
1948 1 101 0 310 3 887 5 298 1998 26 800 7 600 8 500 300 12 800 56 000
1949 1 232 0 339 4 134 5 705 1999 26 700 7 600 7 500 300 13 000 55 100

    2000 25 700 7 800 6 500 300 12 900 53 200
    2001 26 100 8 400 9 100 300 14 500 58 400
    2002 26 500 8 400 9 600 300 16 100 60 900
    2003 26 500 9 300 10 600 400 21 700 68 500
    2004 26 500 8 900 9 300 400 19 400 64 500
    2005 26 000 8 200 7 200 400 11 200 53 000

Sources: Myllyntaus, Historical energy balance of Finland, 1800-1998 cit.; Myllyntaus, Mattila “Decline or Increase” cit., 
pp. 271-288; Tommila, Avaintekijä puu Suomen teollisuuden raaka-aineena ja energianlähteenä 1845-1913 cit.; Kunnas, “A 
Dense and Sickly Mist from Thousands of Bog Fires” cit., pp. 431-446; Kunnas, “Potash, Saltpetre and Tar” cit., pp. 281-
311; Statistics Finland, Energy Statistics 2007, Helsinki 2007. 

1 S. Pollard, Peaceful Conquest: The Industrialization of Europe, 1760-1970, Oxford University Press, Oxford 1981; H. 
Kiesewetter, Industrielle Revolution in Deutschland: Regionen als Wachstumsmotoren [Industrial revolution in Germany: 
Regions as motors of growth], Franz Steiner Verlag, Stuttgart 2004.
2 See for example: B. Gales, A. Kander, P. Malanima, M. Rubio “North versus South: Energy Transition and Energy 
Intensity in Europe over 200 Years”, in European Review of Economic History, 11, 2, 2007, pp. 219-253.

Sources: Myllyntaus, Historical energy balance of Finland, 1800-1998 cit.; Myllyn-
taus, Mattila “Decline or Increase” cit., pp. 271-288; Tommila, Avaintekijä puu 
Suomen teollisuuden raaka-aineena ja energianlähteenä 1845-1913 cit.; Kunnas, “A 
Dense and Sickly Mist from Th ousands of Bog Fires” cit., pp. 431-446; Kunnas, 
“Potash, Saltpetre and Tar” cit., pp. 281-311; Statistics Finland, Energy Statistics 
2007, Helsinki 2007.


