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_____________________________________________________________________________ 

Abstract: Contrasting many other countries the Swedish postwar project of agrarian modernization set 
an upper limit for the total production, in line with domestic demand, at the same time as technical 
change and improved productivity was welcomed. Improvements in labour productivity were certainly 
appreciated by the government, although no more than up to a level that allowed Swedish farming to 
be based on family farming at units of comparably modest size. During the studied time period 1945 to 
1975 the use of commercial fertilizers rose largely, and within a few years pesticides were established 
and flooded over the market. Similarly the total number of tractors rocketed. As shown in this paper 
this was an era of dramatically increased use of purchased inputs in Swedish farming, of commercial 
fertilizers, pesticides, and tractors. These technologies belonged to the same categories as those that 
characterized the concept of the contemporary Green Revolution. This paper does not compare 
different kinds of green revolutions; it has rather borrowed the denomination of a concept that 
emphasised strongly increased use of commercial inputs in arable farming. The aim is to present an 
overview of the quantitative changes in the use of the same categories of inputs as those well known 
as key elements in ‘the green revolution package’ - sowing seed, commercial fertilizers, pesticides, 

fossil fuel driven farm machinery – in a Swedish context where outputs were not revolutionary but 

inputs were. 
_____________________________________________________________________________ 
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1. Introduction 

Contrasting many other European countries the Swedish project of agrarian modernization 
welcomed technical change and improved productivity even though Sweden was, at the 
same time, somewhat reluctant to increased total production. Already in the early 1950s the 
domestic production of grains and many other kind of food was in line with the domestic 
demand, and export was rather considered an economic and administrative burden than an 
opportunity. This made the welcoming of modernized methods of production a contradictory 
project that was partly due to political ambitions to reduce the number of smallholders and 
improve labour efficiency in farming. With fewer but more efficient and somewhat bigger 
farms, the remaining farm households where thought to be able to reach a similar standard 
of living as among factory workers. These political ambitions were decided by the Swedish 
Riksdag in 1947 but were far from appreciated by farmers and other people in the 
countryside. 
 
The studied time period 1945 - 1975 coincides with the decades when Norman Borlaug and his 
colleagues spread their ‘green revolution package’ of miracle seeds, fertilizer, pesticides, 
etcetera, in Mexico, South Asia and South East Asia. At the same time Swedish farming 
experienced multiplied consumption of commercial fertilizers and pesticides, which in fact took 
place in spite of increasing problems with overproduction in Sweden, especially of bread grains 
(SOU 1977:17, 131). Behind this inconsistency were motives such as: ambitions to modernize 
the Swedish society; continued industrialization and urbanization; improved standards of living 
in the countryside. The latter aim was to be managed through successive merging of 
smallholdings into fewer but somewhat bigger and more efficiently operated family farms. In 
this context labour saving methods of production were the means of the day, means such as 
commercial fertilizers, pesticides and fossil driven farm machinery, also key ingredients in the 
Green Revolution in Mexico and South and South East Asia. Efforts to make farming more 
efficient were found in other parts of Western Europe but took place earlier in Sweden that 
had managed to escape the Second World War (Martiin, Pan-Montojo, Brassley, 2016). 
Accordingly, the somewhat provocative title of this paper should not be understood as 
intentions to compare the typical green revolution regions with the wealthy country in the 
north. 
 
The idea with this paper is, instead, to study the changes in use of five key categories in ‘the 
green revolution package’ - sowing seed, commercial fertilizers, pesticides, and farm 
machinery – in a Sweden 1945-1975. The list does not include irrigation, which was of no or 
marginal importance in the cultivation of grains in the often generously rainfed country. 
Having said this, it could still be motivated to consider some general reasoning about the 
green revolution concept. In the eyes of Norman Borlaug, ‘the father of the green revolution’ 
the potential output of high yielding seeds was necessarily dependent on increased supplies 
of inputs, which he in his Nobel Lecture in 1970 (www.nobelprize.org) described as a concept 
that: 

‘…harnessed the high grain-yield potential of the new seed and new technology to sound 
governmental economic policy which would assure the farmer a fair price for his grain, the 
availability of the necessary inputs – seed, fertilizers, insecticides, weed killers, and 
machinery – and the credit with which to buy them. Collectively these inputs and strategy 
became the base from which the green revolution evolved.  
 

We are thus talking about intensive arable farming designed to be heavily dependent on 
commercial inputs. This meant increased monetarisation of farming and that the high costs 
for inputs by necessity had to be turned into high and well paid yields. By logic the inputs had 
to be available by the beginning of the crop season, which increased needs for credits and 
accompanying exposure to the creditors.  
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The general concept of the green revolution was not about entirely new kinds of agricultural 
inputs. Plant breeding has been practiced throughout the history of agriculture and 
professional breeding had for example been carried out at Rothamsted in England since the 
mid-nineteenth century and was, in the words of the agricultural economist Theodore W. 
Schultz a break-through that distinguished modern agriculture (Schultz 1968, 81). A similar 
comment on the green revolution was made by the Swedish – American agrarian historian 
and economist Folke Dovring who remarked that it had long been known that genetic 
potentials were underutilised because of shortages of plant nutrients. The green revolution 
was instead, Dovring wrote, ‘marked by the much more rapid results that are being achieved, 
and by the fact that under modern conditions, it is possible to pursue the goal of high yields 
more consistently than before’ (Dovring, 1988, 68). What may however be described as new 
was that plant breeders, soil scientists, plant pathologists, and entomologists to greater 
extent came to work in teams, which generated what can be described as a package, a ‘green 
revolution package’ of yield increasing inputs. 
 

Borlaug and colleagues were largely supported by the Rockefeller Foundation and Ford 
Foundation, together with some cooperation with governments. In the Swedish case the 
government and public authorities were active drivers, through economic support and 
publicly financed extension services that encouraged high input-high output farming. 
Moreover commercial interests played a role. Both domestic and European and US 
companies marketed their products intensively, such as tractors and pesticides. By that the 
green revolution Swedish style was accompanied by cadres of experts from the authorities 
and commercial interests. This meant that parts of the on-farm decision process were moved 
from farmers to experts, in line with a statement by Theodore W. Schultz about agriculture 
increasingly belonging to the specialists (Schultz, 1968, 276). 

 

Four decades after Borlaug’s Nobel Prize speech the English historian Jonathan Harwood 
scrutinized the green revolution from partly new perspectives (Harwood, 2012). Old and new 
forms of green revolution, Harwood argued critically, ‘have sought to improve agricultural 
productivity not through fundamental socio-political change (e.g. land reform) but via 
institutional reform and ‘getting technology right’ (Harwood, 2012, 115). Furthermore 
Harwood claims that ‘Despite all of the rhetoric about alleviating hunger, the major aim of 
the programmes’ donors was instead to ‘modernize’ Third World economies’, in order to 
prevent instability in the countryside (Harwood, 2012, 119-120). The socially stable and even 
humble Swedish countryside was no breeding ground for rural riots, but the statement of 
modernisation was certainly relevant for the Swedish 1950s and 1960s when modernization 
of the Swedish society was an overarching political aim and served, among other things, as a 
driving force for changes in farming. 

2. Small-scale Swedish farming in transition 

A few words should also be said about the characteristics of Swedish farming by the mid-
twentieth century. Despite the northern latitude it is possible to cultivate the entire county, 
except for the mountains high up in the northwest. The climate is temperate and allows for 
one harvest per year as regards grains. Generally speaking precipitation is evenly distributed 
over the year and sufficient or more than that, even though dry periods may cause problems. 
Irrigation is thus not common, especially not in grains. This green revolution factor is 
therefore not discussed in this paper. 

 
During the studied time period Swedish agriculture was greatly dominated by mixed farming 
with intensive animal production, especially dairy production but also some pig farming. Due 
to the connections with Borlaug’s green revolution this paper concentrates on arable farming 
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and grains, especially wheat, although the production of manure will be considered too 
(Table 2). Wheat was the most important bread grain, before rye, but still only about one 
tenth of the total arable area was cultivated with wheat, chiefly winter wheat. The 
proportions between autumn and spring sown forms varied however greatly from year to 
year depending on weather conditions during the often short time period between harvest 
and the seeding of winter wheat. Wheat was chiefly cultivated in the plains and not very far 
north of Stockholm, and yielded well for example 36 per cent more per hectare in Sweden 
than in France in 1961 and 25 per cent more in 1975 (www.faostat.fao.org). Of the big 
remaining Swedish arable area about one third was sown with barley and oats, primarily used 
as feed, and another third for was used for hay and some silage. When talking about the total 
Swedish consumption of commercial fertilizers and pesticides it should thus be kept in mind 
that two thirds of the area was used for animal farming and only a minor share for bread 
grains, oil seeds, potatoes, sugar beets and some other minor crops (Statistical Yearbook of 
Agriculture).  
 

Another important feature is the small scale character of Swedish farming. This is illustrated 
in Figure 1 where the 1920s and 1930s have been included to show that farm numbers and 
size categories were notably stable until the beginning of the studied time period, during 
which the number of smallholdings declined drastically. 
 

 

Figure 1. Number of farms and farm size categories (hectares of arable land), 1927-1976. 

Sources: Historical statistics II: 1927, 1932, 1937; Later years from Statistical Yearbook  

of Agriculture 1970, Table 2 and Statistical Yearbook of Agriculture 1980, Table 2. 

The comparably few big farms were primarily found in the plains where bread grains, oil 
seeds and sugar beets were more frequently cultivated. These crops were more requiring as 
regards nutrients and where more exposed to weeds and harmful insects, in comparison with 
grass, clover and feed grains that dominated in less fertile areas, more harsh regions, and in 
smallholder farming. The biggest farm size categories had permanently employed labourers, 
to be reduced by labour saving technologies. This was not possible at the many smaller farms 
that were operated by a few family members only, especially by the end of the studied time 
period when many Swedish farms were operated by one person, or by a married couple. In 
such cases labour saving technologies could however make it possible to cultivate additional 
land and/or to increase the number of farm animals, and/or to combine farming with an off-
farm job within commuter distance from the farm. To this background the green revolution 
package Swedish style will now be discussed with regard to seed, fertilizers, pesticides, fossil-
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driven farm machinery, and credits. 

3. Plant breeding and seeds, well organized since long 

The typical green revolution seeds are known as HYVs, high yielding varieties, or ‘miracle 
seeds’, yielding amazingly more than commonly used seeds, at least under optimal 
conditions at plant breeding stations. Such revolutionary genetic improvements were not 
found in professional Swedish plant breeding, where successive improvements on basis of 
domestic as well as imported breeds had been carried out at institutional level since the late 

19
th century. Over time Swedish plant breeding was thoroughly organized as a conscious 

combination of public and private interest actors. Of the two biggest and most well-known 
Svalöf has to large extent been publicly financed whereas Weibullsholm is known as a family 
company (Olsson, 1997, 169, 13, 35). In addition smaller public and private plant breeding 
stations were set up across the country, to breed varieties suitable for the different soils and 
climatic conditions across the vast country where for example a strong straw and winter 
hardiness could be crucial aspects (Olsson 1997). Being an issue of national importance 
sowing seed was also subject to different kinds of legislation, thereby an influential law from 

1928. The authorities were also directly engaged in the control of sowing seed that was 

classified in sealing categories, due to qualities such as: germination and cleanliness from 
weed seeds and seed-borne crop diseases (Olsson 1997, 277-97; Statistical Yearbook of 
Agriculture 1969, 143).  
 
Many Swedish farmers had long made use of the possibility to buy improved seeds. Not 
everybody, not all kinds of seeds, and not always every year, but for example every second 
or third year as a way to manage the expenses but still benefit from scientific improvements 
and reduce the exposure to seed borne diseases that increased when using home-produced 
seeds year after year. As an approximate figure it is suggested that about half of the total 
Swedish grain area (winter and spring wheat, winter rye, barley and oats) was sown with 
sealed sowing seed in 1964 (calculations on basis of Statistical Yearbook of Agriculture 1970, 
1966, 66, 97). Official figures have only been found for the mid-1970s and later years, shown 
in Table 1. With reference to these figures it can be said that about four fifths of the bread 
grain area was then sown with sealed seed (A), about two thirds of the barley area and 

slightly more than half of the oats area. Columns B shows a wide use of dressed seeds, in 

order to protect the seed against seed borne diseases. The usage declined after the mid-
1970s which might, it is suggested, have some connections with contemporary criticism of 
the accompanying environmental risks, among other things direct threats to birds. 
 
Table 1. Use of sealed and/or dressed seed for sowing, Sweden 1976, 1977 and 1982. Per cent 
of the seeded area. A=sealed, B=dressed, C=sealed and dressed. 
 

 Winter wheat Spring wheat Winter rye Barley Oats 

A B C A B C A B C A B C A B C 

1976 80 98 79 86 95 83 81 96 79 69 84 66 57 43 33 

1977 62 95 61 74 92 72 72 34 30 62 65 50 59 12 10 

1982 62 94 60 74 88 69 72 41 35 62 55 42 59 15 11 

Source: Statistical Yearbook of Agriculture 1984, p. 75, Table 41. 

As can be seen in Table 1 it was less common to use sealed and/or dressed sowing seed of 
oats, which may be explained by the fact that oats were usually maintained at the farm, 
used to feed the farm animals, whereas most of the bread grains and parts of the barley 
was sold, and paid for with regard to quality. Moreover the table demonstrates differences 
over time, also between the two adjacent years 1976 and 1977. This could be explained by 
combinations of influencing factors such as: economic considerations; access to seed in the 
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different categories which in turn was due to qualities of the previous harvest; expected 
risks for certain problems during the coming season; marketing of new attractive varieties 
such as Svalöf’s winter wheat variety Odin in 1951 and Weibullsholm’s whiter wheat variety 
Starke in 1959 (Olsson, 1997, 170). 

4. Multiplied consumption of commercial fertilizers 

Next to seed for sowing commercial fertilizers played a key role in the green revolution 
package of inputs; without access to sufficient nutrients the potential of the sowing seed 
would not be materialized. Commercial fertilizers were available at the Swedish market since 
at latest the 1860s although in limited use. As animal farming was intensive at all farm sizes 
from south to north, many farmers appear to have used animal manure only until the mid-

20th century. The nutrient balances by this time have not been subject to historical analyses 
but the aforementioned sufficient total agricultural production indicates that the applied 
system with mixed farming and crop rotation was able to feed the nation before the largely 
increased us of commercial fertilizers that is demonstrated in Figure 2. 

 
As shown in Figure 2 the use of commercial fertilizers increased largely during the studied 
time period, especially the consumption of nitrogen. The increase was continuous and, as 
mentioned, went on in spite of already sufficient production of grains: 120 per cent of the 
domestic needs of bread grains and 100 per cent of the needs of feed grains in 1951/51, 
surplus production of butter and sufficient production of potatoes, cheese and meats. Due 
to increased yields in the 1960s and 1970s the production of bread grains exceeded two 
hundred per cent by the end of the studied time period (SOU 1977:17, 131). 
 

 
Figure 2. Total consumption of commercial fertilizers in Swedish agriculture 1945-1975, million kilos.  

Sources: Statistical Yearbook of Agriculture 1970, Table 43 p. 105 and 1980 Table 45, p. 105. 

The figures for 1944/45 in Figure 2 seem to be representative for the first half of the 1940s 
and were marginally lower than in the late 1930s (Åmark, 1952, 184). From 1945/46 to 
1975/76 the purchase of nitrogen (N) rose five times, of phosphorous three times and of 
potassium more than six times. The dip in nitrogen in 1974/75 was temporary and can be 
explained by the energy crisis by that time. Concluding, the increase in consumption of 
commercial fertilizers was radical and qualify for the term revolutionary, at least in a 
Swedish context. It is suggested that individual farmers’ purchases of fertilizers were slightly 
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modified in relation to varying prices per kilo nutrient, but that the impact of advisors, 
agricultural journals and local experiences played major roles for the drastic increase.  

 

As regards the distribution of the total quantities of N, P and K this was investigated by the 

National Central Bureau of Statistics in 1971 and 1978. In 1971 winter wheat was supplied 
with in average 100 kilo N, 27 kilo P and 38 kilo K and had in 1978 increased to 111 N 
whereas P and K was lower, 20 and 27 kilo respectively. As for barley the corresponding 
figures were 67 N, 24 P and 38 P in 1971 and 74 N, 21 P and 32 K in 1978 (Statistical 
Yearbook of Agriculture 1977, 91 and 1980, 107). Obviously, the amounts of N increased 
while the purchases of P and K declined. Such a strategy has also been common in present 
times when high costs have made farmers prioritise nitrogen fertilizers, which may work in 
the short run (Martiin 2015, 189). 

 

According to a report from the Swedish Agricultural College in Uppsala (now the Swedish 
University of Agricultural Sciences) the regional differences in fertilizing were huge, for 
example about three times higher in Skåne (Scania) in the very south than in the mosaic 
landscape of Småland north of Skåne, and almost nine times higher than in the very north 
(Regional utveckling i lantbruket, 1968, 158). The differences can to some extent be 
explained by a higher proportion of nutrient requiring crops such as winter wheat and sugar 
beets in Skåne but were probably also due to differences in farmers’ willingness to spend 
money on commercial fertilizers when having access to animal manure at the farm. Another 

report studied the supply of crop nutrients in case Sweden would be blocked from import 

from the outer world. The reasoning and figures about crop nutrients in this report from the 
late 1960s calculated the needs into commercial nutrients only and did not even mention 
the fact that Swedish farming produced huge amounts of animal manure 
(Ersättningsproduktion inom livsmedelsområdet, 1969, 9-16). A similar ignorance of the 
nutrient content in animal manure has been found in a course material for state-employed 
advisers in in which the value of animal manure is valued to zero Swedish crowns 
(Planering av kombinerade jord- och skogsbruksföretag, 1967, 9-11). These examples 
indicate that ‘the green revolution Swedish style’ was a matter of modernized methods of 
production, least as much as a matter of production as such (also see Martiin 2015, 559-
583). Was, in fact, use of animal manure just a heavy task of marginal relevance for the 
production of food and farm economy? The question id further developed in Table 2 that 
shows an attempt to estimate the total Swedish supply of nitrogen, phosphorous and 
potassium in animal manure and commercial fertilizers, respectively, 1945, 1955 and 1965. 

 
Table 2. Total quantity of nitrogen (N), phosphorous (P) and potassium (K) in animal manure and 
commercial fertilizers in 1945, 1955, 1965, million kilo N, P and K. ‘Cattle units’: A way to translate 
different kinds of farm animals into one single unit (E.g. I dairy cow=1; 1 pig = 0.4; 1 sheep=.0.1). 
 

Year Cattle units N P K 

Animal 

manure 
Commercial 

fertilizer 
Animal 

manure 
Commercial 

fertilizer 
Animal 

manure 
Commercial 

fertilizer 

1945 3482 56 46 24 21 174 16 

1955 2925 47 84 20 45 141 71 

1965 2343 37 149 16 52 117 88 
Sources: Statistical Yearbook of Agriculture; the production of animal manure is based on calculations in Jansson 

1956, pp. 36-58. 

As mentioned Table 2 shall be understood as an approximate estimate, the figures for animal 
manure may have been somewhat lower. The tendency is however clear. In 1945 the 
production of animal manure was of the same magnitude as in commercial fertilizers and the 
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total amounts of phosphorous and potassium in animal manure exceeded largely the 
purchased quantities. A decade later the purchases of nutrients were about twice as high. 
Animal manure was now providing a lower share of the total supply of nutrients, to some 
extent because of the decline in number of cattle units but probably more because of the 
increased purchases (Figure 2). By the mid-1960s this tendency was strengthened even more. 
The total quantity of nitrogen in commercial fertilizers was about four times higher than in 
animal manure that, however, could still be the major source of potassium. It should be 
added that this theoretical comparison does not mean oversupply at all individual farms, and 
that oversupplies of animal manure were almost impossible to move to undersupplied farms. 
Moreover it could be difficult to fulfil some crops’ needs for nitrogen without oversupply of 
phosphorous and/or potassium. In favour of the manure was on the other hand that it was 
gratis and included also most valuable macro- and micro nutrients and organic matter. If the 
break trough of commercial fertilizer is suggested to be part of a modernization project, the 
establishment of pesticides in agriculture was so even more. 

5. Pesticides, a most revolutionary consumption 

The welcoming of modernized methods of production but reluctance to total production 
increase did not hamper the establishment of pesticides in Swedish farming. This part of the 
‘Swedish green revolution package’ can be said to have been the most revolutionary part, 
introduced and established within a few years. The use increased dramatically during the 
first half of the 1950s, when hundreds of new chemical substances flooded over the Swedish 
market. Even though a public organization for registering and control of pesticides was in 
place since the 1930s, the expert authorities seem to have been taken aback by intensive 
marketing and import (Lantmannen, 1955, 338-40). The control of pesticides thus differed 
widely in character, compared with the well organized control of plant breeding and seeds.  

Contemporary literature and agricultural journals reflect an ambivalent atmosphere with 
both positive and sceptical voices among farmers as well as experts, long before the 
publication of Rachel Carson’s Silent Spring in the early 1960s. Among the ventilated issues 
where worries for bees, examples of sick cattle, and whether killing of easily fought weeds 
would give space for more problematic ones such as thistles. In spite of doubts and queries, 
the new technology was soon established. 

 

Early official statistical figures on the consumption of pesticides in Swedish farming are rare 
and do not cover changes in concentration and/or effect of the marketed pesticides. This 
makes Figure 3 more indicative than exact in its summarising of the quantities of pesticides 
that were sold for agricultural purposes between 1948 and 1981. The years after 1975 are 
added to show that the downturn by the mid-70s was temporary, like the previously 
discussed short dip in fertilizers. 
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Figure 3. Sale of pesticides, agriculture, 1948-1981, tons. 

Sources: Statistical Yearbook of Agriculture. 1970, Table 47, p. 110 (1948-1967); 1980, Table 47, p. 108 (1968-1979) 

and 1983, Table 46, p. 83. 

 

Pesticides include several sub-categories, such as herbicides, insecticides and fungicides. 
Herbicides are thought to reduce the competition from weeds so that the available nutrients 
and water can be utilized by the cultivated crop. The use of herbicides is thus usually not a 
matter of saving the crops from disaster, but rather about reducing a competing pressure 
and to exclude manual weeding from the agenda. The intended functions with insecticides 
and fungicides are instead to save the crop from direct damage, for example from being 
consumed by insects or destroyed by various kinds of plant diseases or other kinds of 
damage. As example, strikingly low yield of wheat in 1951 was reported to be due to stem 
rust (Puccinia graminis), also known as black rust, which in turn may have contributed to 
increased use of fungicides in the early 1950s (Official Statistics of Agriculture 1951, 13).  
 
In the late 1940s the quantities of insecticides exceeded fungicides and herbicides, but after 
a few years the latter came to dominate and did so during the studied decades. By that 
Swedish agriculture behaved in line with a comment in a commercial report in which it was 
claimed that herbicides dominated over other categories of pesticides n ‘advanced’ 
European countries whereas insecticides and fungicides were prioritized in ‘less advanced’ 
countries, e.g. Portugal, where labour was comparably cheaper (European Agricultural 
Chemicals Survey, 1969, 103, 91). 
 
According to a Swedish study the use of herbicides differed between crops, geographically 
and farm size. In average as much as 75 per cent of the cereal area was treated with 
herbicides in 1974 and just over 80 per cent in 1975, 1978 and 1979. The then comparably 
low area of spring wheat was most frequently treated, followed by winter wheat, barley 
and oats. Moreover the regional differences were substantial. As for barley, which was 
cultivated from south to north, 98 per cent of the area was said to be treated with 
herbicides in the southern plains but between 48 and 34 per cent in the north. As for the 
size of the farm in average about 90 per cent of the Swedish farms with more than 50 
hectares of arable land used herbicides in the grain fields, 80 per cent of the farms between 
20 and 50 hectares and 65 per cent of farms smaller than that (Statistical Yearbook 1980, 
109). 
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Returning to 1955 and a panel debate on the use of pesticides at the ‘Agricultural week’ 
(Lantbruksveckan) in Stockholm, Carl Gustaf von Hofsten, a representative for Sveriges 
Lantbruksförbund (one of the two national agricultural associations) agreed that farming 
without pesticides had been possible throughout the history of agriculture, but that ‘the 
economic game’ required pesticides to reduce costs of production. Among other things, 
Hofsten argued, chemicals were a way to reduce yearly variations in harvested quantities. 
This argument is followed up in Figure 4 that shows the average yearly yields of winter 
wheat in Sweden between 1925 and 1975, extended back to 1925 to show the situation 
before the wide spread use of pesticides. As can be observed the variations from year to 
year maintained, despite the pesticides. 

 
 

 

Figure 4. Average hectare yields of winter wheat in Sweden 1925-1975. 

Sources: Sweden’s Official Statistics, Arable farming and animal husbandry 1925-1944 ; Statistical Yearbook of 

Agriculture 1945-1975. 

Figure 4 can also be studied with reference to the combined outcome of improved seeds, 
fertilizers and pesticides. The average hectare yields of winter wheat were markedly 

unchanged until around 1960, despite improved seeds, increased supply of crop nutrients 

and widespread use of pesticides. After 1960 wheat yields rose rapidly and were soon about 
doubled even though bad crop years continued to occur, for example in 1966 when the 
average winter wheat was 82% of the yield 1965, and 68% of the yield in 1967 (Statistical 
Yearbook of Agriculture). The changes in production of winter wheat, per hectare and 
totally, are presented in Table 3 that also shows the total increase in production of winter 
wheat, spring wheat and winter rye. As earlier mentioned, the huge increases in production 
that are shown in Table 3 took place in spite of already sufficient supply during the end of 
the first period and political aims to avoid overproduction. 
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Table 3. Hectare yields of winter wheat, total Swedish production of winter wheat (tonnes), and total 

production of bread grains (tonnes of winter wheat, spring wheat, winter rye) in 1945-1950 and 1971-

1975. The bad crop year 1947 has been excluded from the first period, to make the two periods as 

comparable as possible. 
 

 Winter wheat, 

kilo per hectare 

Index Winter wheat, total 

national production 

Index Bread grains, total 

national production 

Index 

1945-50 

excl. 1947 

2432 100 448 000 100 939 000 100 

1971-1975 4716 194 1129 000 252 1677 000 178 

Source: Statistical Yearbook of Agriculture. 

6. Fossil fuel driven farm machinery, exemplified by tractorization 

Motorization and motor-driven farm equipment are primary time saving and labour easing 
means of production. More efficient ploughing and harrowing might increase the harvest, 
for example by disturbing deep rooted weeds, but higher yields could not automatically be 

taken for granted. Table 4 describes how the process of tractorization went on over time, 

following an almost systematic pattern. In 1944 (figures excl. the northern parts of the 
country where, however, the number of big farms was marginal) in average one tractor was 
found at farms with more than 50 hectares (2.5 per cent of all farms), farms that can be 
assumed to have invested in tractors already in the 1920s and 1930s (Thunström, in 
progress). The use of tractors was restricted during the Second World War when fossil fuel 
was rationed, but then went on very rapidly and in 1951 in average one tractor was found at 
each farm with 30-50 hectares (7 per cent of all farms). Ten years later tractors were 
common at farms with more than 10 hectares which meant about 40 per cent of all farms 
and that the 1950s can be understood as the decade when the tractor was established in 
Swedish farming. During the first half of the 1970s even 5-10 hectare holdings were 
tractorized, holdings that were rather art time than full time holdings, possessed by retired 
farmers or operated in combination with other sources of income, possible in the moon light 
but easier in the lights of a tractor. 

 
Table 4. Tractors per farm of different size according to arable area. 
 

Hectare 1944 1951 1961 1966 1970 1976 

Tractor/farm Tractor/farm Tractor/farm Tractor/farm Tractor/farm Tractor /farm 

2.1-5.0 0.0029 0.025 0.15 0.30 0.51 0.68 

5.1-10.0 0.0074 0.082 0.41 0.59 0.81 0.96 

10.1-20.0 0.039 0.33 0.84 0.99 1.19 1.36 

20.1-30.0 0.2 0.76 1.18 1.37 1.58 1.77 

30.1-50.0 0.5 1.02 1.63 1.80 1.92 2.14 

50.1-100.0 0.85 1.41 2.29 2.37 2.39 2.66 

100.0 – 1.5 2.74 4.1 4.10 4.1 4.2 

Source: Statistical Yearbook of Agriculture 

The entrance of a tractor did not mean the immediate farewell of the horse, but more 
commonly a period of coexistence with both horses and tractors. Table 5 shows a very 
approximate estimation of how the proportions between horses and tractors changed over 
time and with regard to farm sizes. The calculations are based on the simple approximate 
that one tractor did the job of four horses (according to SOU 1953:3, 3). According to the 
column to the far right in Table 5 the average access to draught power in the smallest farm 
size category was three folded from 1944 to 1966 due to a successive replacement of horses 
by tractors and the fact that even the smallest tractor was too big to be fully utilized. At the 
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farms of intermediate size the draught power was doubled whereas the total supply of 
draught power was about unchanged at the biggest farms.  

 

Table 5. Average numbers of horses and tractors at farms of different size in Sweden 1944, 1951, 1961 
and 1966. 
 

Category, 
hectares 
arable 
land 

1944 1951 1961 1966 Changes 

1944 to 

1966 

Horses Tractors Horses Tractors Horses Tractors Horses Tractors 

2.1-5.0 0.6 0.003 0.6 0.03 0.4 0.2 0.3 0.3 0.6-1.5 

5.1-10.0 1.3 0.007 1.2 0.08 0.7 0.4 0.5 0.6 1.3-2.9 

10.1-20.0 2.1 0.04 1.7 0.3 0.7 0.8 0.4 1.0 2.3-4.4 

20.1-30.0 2.9 0.2 2.0 0.8 0.6 1.2 0.3 1.4 3.7-5.9 

30.1-50.0 4.0 0.5 2.3 1.0 0.6 1.6 0.2 1.8 6-7.4 

50.1-100.0 5.3 0.9 3.0 1.4 0.7 2.3 0.2 2.4 8.9-9.8 

100.1- 11.4 1.5 5.9 2.7 1.7 4.1 0.5 4.1 17.4-16.9 

Sources: Jordbruksräkningen 1944, 1951, 1961, 1966; Statistical Yearbook of Agriculture 1970. 

In spite of the approximate character of Table 5 it is obvious that the investment in a 
tractor could pose heavy and not always relevant costs on small holdings while the 
benefits increased with the size of the farm. Many farmers used the tractor in the forest 
too, especially many small holdings in the north and other forest rich regions, which made 
the investment more but still not always entirely relevant. 
 
Accordingly, other motives than search for draught power seem to have influenced the 
decision to invest in a tractor, such as status and feelings of modernization. Just having a 
tractor, watch it from the kitchen and discuss technical details with neighbours provided the 
household members with feelings of confidence and belief in the future. The sound and 
smoke signalled a new era at the farm, which was important to encourage the next 
generation to stay and also to convince the regional county board (Lantbruksnämnden) to 
make this possible. 

7. A narrowing gap between gross and net value of production 

Since the late 1940s many agricultural advisers in Sweden were financed by the state and 
expected to work in line with the purposes in the 1947 agricultural programme, aiming at 
efficient, labour saving methods of production. A substantial number of state-financed 
advisors were, it is suggested, enthusiastically pushing for increased use of inputs, spurred 
by potential records in hectare yields and/or fewer minutes per produced unit. Other 
encouraging influences were found in attractive advertises and sales representatives who 
appeared regularly in the farm yard. Another measure was the offering of direct subsidies 
and state guarantees for loans in order to stimulate trusted farmers to develop their farms in 
line with the agricultural programme of 1947. The by then established regional county 
boards (Lantbruksnämnder) could  guarantee money for various kinds of modernization 
projects such as merging of small holdings, enlarged and modernized barns and time saving 
technologies. Accordingly, many investments in the Swedish countryside were made in line 
with encouraging advice from the county boards that in turn were parts of the overall 
Swedish modernization project that welcomed increased use of inputs that belonged to ‘the 
green revolution package’ as discussed in the beginning of this paper. 
 

Swedish farming was subject to a price regulation system since the eraly 1930s, a system 
that was successively developed and increasingly complicated, too complicated to outline in 
this paper. Through this system, however, it was possible for the government to decide the 
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price paid to farmers and the price by food consumers, and to adapt this to, among other 
things: the current economic conditions, political aims and circumstances, the previous 
harvest and the labour market. The price paid for milk, grains, meats and so on were decided 
in yearly negotiations between representatives for the government, the agricultural sector 
and, somewhat later, for the consumers, negotiations that influenced the These negotiations 
influenced the scale and pace of the ongoing rural exit on the one hand and the process of 

modernization of agriculture on the other hand. Over time Swedish farmers experienced 

how the total value (regulated prices, in 1969 monetary value) of vegetable and animal 
products shifted while the costs of production rose more steadily and the net value declined, 
Table 6. 

 

Table 6. Gross and net values in Swedish farming with examples from the 1950s and 1960s; Index 100 = 
1950. Monetary value of 1969. 
 

 1950 1955 1960 1965 1969 

Gross value, vegetable and animal products 100 91 93 98 94 

Costs for inputs, incl. services 100 127 135 159 163 

Net value 100 80 80 79 73 

Source: Utvecklingstendenser inom jordbruket: Prognoser för långtidsutredningen, sammanställda inom 

jordbruksdepartementet, 1970, 19. 

In spite of the enlarged total production in the 1960s the gross value paid to farmers was 
lower by the end of the 1960s than two decades earlier, at the same time soaring costs of 
production had to be managed, and at the same time as the general Swedish wage level 
had increased substantially. Increased shares of the fruits of the increased production 
found their way to the agro-industry that supplied seeds, fertilizers, pesticides and 
machinery, which served as a driver in the contemporary processes of structural 
rationalization on the one hand and rural exit on the other hand. In the words of the Folke 
Dovring (Dovring, 1988, 42, 60) 
 

…the mounting costs of external inputs to farm production, which means that the 
consumers’ outlays for food increasingly go back, by way of the farm, to the nonfarm 
producers of agriculture’s external inputs [ …] Farmers benefit from rising productivity in 
the whole economy, but rising productivity in agriculture may be of more direct benefit to 
the whole economy than to farmers. 

8. Concluding discussion 

The package of inputs and changes in farm production that have been discussed in this 
paper were of the same kind as the Borlegian green revolution package, but can also be 
referred to as a high input – high output system of production which has since then been a 
strong driver of structural rationalization on the one hand and rural exit on the other hand. 

 

The studied time period 1945-1975 coincides with the successive but still rapid adoption of 
this strategy which was increasingly pronounced during the following decades and is in fact 
still ruling Swedish agriculture. The Swedish case was partly a successive process of change 

with roots in the 19th century, partly a more revolutionary change that began in the late 
1940s, after which the pieces were put together into ‘a package’ of seed, fertilizer, pesticides 
and fossil driven machinery. Other factors could also be added, such as advisory services, 
financing and education, but is dealt with in study. The outcome of the package was modest 
in the 1950s but escalated from around 1960. 
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Of the key inputs that have been discussed in this paper sowing seed was part of another 
culture than commercial fertilizers, pesticides and fossil driven machinery. Plant breeding and 

sale of high quality seed for sowing had been going on at institutional level since the late 19th 

c, and had since then been subject to ambitious and detailed control in order so safeguard the 
supply of good seeds, adapted to different parts of the country and without being subject to 
commercial interests only. Sweden can thus not be said to have experienced any kind of 
revolution or economic exploitation in this field that was operated under the wings of the 
authorities. 

Purchase of commercial fertilizers had roots in the 19th century, too, but the use was long quite 
modest and did not increase substantially until the 1950s. According to this study the increase 
in commercial fertilizers took place in parallel with declining attention to the values of animal 
manure. The environmental consequences of this ignorance are not discussed in this paper but 
still have to be mentioned. 

The most revolutionary change was seen in the consumption of pesticides. Soon after the end 
of World War Two herbicides, insecticides and fungicides were quickly established in ordinary 
farming. Worries were expressed by both farmers and experts who saw a flood of pesticides 
enter the market and observed how people and farm animals in the countryside were 
poisoned. The rapid change in the early 1950s can be compared with Borlaug’s green 
revolution, and so may the fact that the poisonous chemicals came in use without knowledge 
about the risks. It should not be denied that the individual farmer could be happy about the 
possibility to fight harmful insects and plant diseases, but the major benefits were probably in 
the form of saved manual labour for weeding. 

In addition to the boosted use of commercial fertilizers and pesticides, the 1950s and 1960s 
was also the time for large-scale tractorization of the Swedish countryside. Many farms were 
too small to make full use of a tractor, and it is suggested that the motives behind the 
purchase of a tractor were not only to save time but also to enjoy the status of having a 
tractor, and to demonstrate that this was a rational modern farm for the future. The impact 
of a tractor should however not be underestimated; it made it possible to expand and 
manage more arable land without more labour, which was well in line with contemporary 
political aims to merge smallholdings into somewhat bigger family operated farms. 

A thorough analysis remains, explaining the somewhat contradictory Swedish behaviour in 
the use of inputs. Relevant explanatory factors could, among others, be: efforts to replace 
manual labour by other kinds of inputs, primarily capital inputs; visions of modernization; 
visions of equal living conditions in town and country; and party-political considerations, such 
as between the Social Democrats and Bondepartiet (The Farmers’ Party). 

As repeatedly pointed out in the paper the consumption of purchased inputs rose 
steadily in spite of increasing overproduction. In parallel Swedish agriculture experienced 
continuous scaling up of farm sizes, reduced manual labour and increased use of capital. 
This kind of changes were also found in many other Western European countries where 
various nuances of the green revolution package was applied too, although not as soon 
after the Second World War as in Sweden (Martiin, Pan-Montojo and Brassley (eds), 
forthcoming). The similar tendencies are exemplified in Table 7 that exemplifies changes 
in hectare yields and total national output of wheat in two European countries, two 
typical ‘green revolution’ countries, and for the world as a whole. 
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Table 7. Increased yields of wheat per hectare and nationally, comparison between 1961 and 1975. 
 

 Difference between the year 1961 (index 100) and the year 1975 

 Wheat, yield/hectare Wheat, total national production 

Sweden 148 173 

France 162 157 

Mexico 215 200 

India 157 219 

World 144 160 
Source: FAOSTAT. 
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