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Smallholders’ and large estates’ reaction to changed market
conditions 1860–1910
Mats Morell and Martin Söderhäll

Department of Economic History, Uppsala University, Uppsala, Sweden

ABSTRACT
Reduced transport costs and income growth in industrialising European
countries changed the market conditions for European farmers in the late
nineteenth century. Grain prices fell while dairy prices rose. It has been
claimed that these price changes hit large grain farmers with vested
interests in grain trade particularly hard, while owner-occupiers and
smallholders fared better and with help of developing cooperative
associations, came out as successful commercial agriculturalists by switching
to intensive branches, foremost dairying. Recent research on the Danish
case, shows, however, that change was initiated on large elite estates with
long-term dairy traditions. The literature on the Swedish case indicates, that
larger farms switched to intensified fodder production quicker than smaller
farms did, while in the early twentieth century smaller farms played an un-
proportionally large role on the dairy market. Using individual farm data
from two East-central Swedish parishes in 1878/80, 1895/96 and 1910/11, it
is shown, that larger farms tended to modernise crop rotations and switch
towards dairy production earlier than small farms did. Smaller farms caught
up, and by 1910 their land use was about as strongly adapted to
commercial dairy production as larger farms’ land use was.
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1. Introduction

The farmstead Råby no 3, in Vaksala parish right east of Uppsala and 80 km north of Stockholm,
was cultivated in 1878 by Per Jacobsson, his wife Anna, a grown up son and a thirteen-year-old
daughter, Anna Sofia. In the household, Per’s brother and a female servant were included, as
well as Per’s father Jacob and his mother Greta Kajsa. The farm held 17 hectares of arable land
and seven hectares of natural meadow. A two-field system was used and six hectares of the arable
land were in fallow. Winter rye and barley were the most important crops, but the household also
sowed some oats and mixed grain (oats/barley), some peas and potatoes. Two hectares of the arable
land were used for sown ley. The farm held four horses, five cows, two young cattle, six sheep and
two swine. 32 years later, the same farmstead was run by Per’s and Anna’s daughter Anna Sofia and
her husband Karl Alfred Karlsson. The meadow had been ploughed up and the arable land
amounted to 24 hectares; the two-field system was abandoned. No more than three hectares
were in fallow. A third of the arable land was used for clover and timothy within a seven-year
rotation system. Mixed grain, used for fodder, was by far the most important crop, followed by
oats (also fodder) and rye. The household still kept two pigs but only two horses and no sheep,
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but eight cows, four young cattle and 16 hens. It is evident that increasing shares of the farm
incomes came from milk.1

The story of this household is typical. Reduced transport costs and the following ‘grain invasion’
from America and Russia (Aparicio, Pinilla, & Serrano, 2009, pp. 53–54; O’Rourke, 1997), urbanis-
ation and income growth for major strata of populations in industrialized/industrialising European
countries changed the market conditions for European farmers in the late nineteenth century. In
short, grain prices fell, while dairy prices rose. Many countries imposed tariffs to protect their
grain farmers. A few, for example Denmark, stayed free trading and managed to transform the struc-
ture of the farm sector to specialise in dairy products and pork.2 Tariffs or not, such re-structuration
happened, albeit more reluctantly, in most of the continental countries (Grigg, 1992, p. 69).

In Sweden grain surpluses, particularly oats had become a major export item by the 1850s (Fridlizius,
1957). The oats export culminated in the 1880s, but oats production, basically for domestic use increased
into the twentieth century.Oatswere increasingly used as input formilk, and indirectly butter production,
i.e. as fodder for cows (Fridlizius, 1985; Kuuse, 1977). Swedish butter production more than tripled
between the early 1870s and the outbreak of the First World War (Morell, 2011a, p. 186). Butter exports
replaced the oats and peaked by the turn of the twentieth century, while more andmore bread grain – on
the eve of the FirstWorldWar, circa 25%of domestic consumption–was imported (Morell, 2001, pp. 99–
100). The fall of grain prices and the relative increase of prices of dairy products thus induced farmers to
switch from commercial grain cultivation towards commercial dairy production. This affected land use.
The area used for fodder crops, in particular sown ley, increased (Morell, Gadd, &Myrdal, 2011, p. 292).

The fodder (spring) grain exports mainly originated from western and southern Sweden, while east
central Sweden, partly for climatic reasons, was more concentrated on winter rye. This rye was mainly
sold in the nearby Mid-Swedish mining and iron industry area, and in the capital Stockholm. Com-
mercial grain production for these markets had developed for centuries (Söderberg, 1984).

It has been suggested that the relative price changes, particularly due to the influx of cheap Amer-
ican grain, hit large European commercial grain farmers particularly hard, while small farmers and
smallholders, fared better and – in some cases with help of cooperative associations – came out of the
process as successful commercial agriculturalists (Djurfeldt, 1981; Friedmann, 1978; Gerschenkron,
1989; Morell, 2011a). Concerning Denmark, a traditional view held that the emancipated, well edu-
cated middle size yeoman farmers and smallholders laid behind much of the strong agricultural
expansion in the mid-nineteenth century, and – through the cooperative organisations – the dairying
breakthrough from the 1880s onwards. It has, however been pointed out that large estates normally
switched to koppelwirtschaft a couple of decades before the middle size farmers, that there were con-
siderable economies of scale in dairying, which before the cooperatives favoured the large estates and
that by the 1860s advanced large dairy farms started to give concentrated fodder to milk cows
(Dieckmann Rasmussen, Jensen, Bjørn, & Christensen, 1988, pp. 246–247, 348–349, 317). Recently
it has been shown by Jensen, Lampe, Sharp, and Skovsgaard (2018) that the dairy expansion, and
even the localisation of the cooperative creameries emanated from ‘the introduction of proto-mod-
ern, dairies run by agricultural elites on estate farms’, indeed large Holstein-tradition estates which
had been established already by the late eighteenth century and which also spearheaded the devel-
opment of modern crop rotations (quote p. 6). The picture is not to be simplified for the Swedish case
either, some large estates certainly managed to switch to dairying and take the lead in producing but-
ter and consumption milk for urban centres.3 Early on, some of them built modern barns and

1Data on the Råby farmstead from primary material to the Vaksala parish Agricultural statistics 1878 and 1910 Uppsala landsarkiv,
Uppsala läns hushållningssällskap (ULA, ULHS, H1 a, vol. 2, 33), and from catechetical registers from Vaksala parish (ULA, Vaksala
kyrkoarkiv, A I vol. 18, A II a vol. 3), partially used in Morell (2001, p. 322).

2A classic is Gerschenkron (1989). For Denmark see Henriksen (1993, pp. 153–156); Henriksen (2009, p. 117, 127). Henriksen, Lampe,
and Sharp (2012) challenges the view of Denmark as a total free trade exception and points to the importance of early protection
for the dairy industry, the growth of which also started earlier than commonly held. Cf. regarding the other major West European
exporter, Netherlands, Smits (2009, p. 103).

3For the Swedish case: Morell (2001, pp. 101–108, 324–331). Cf. Fridlizius (1985); Staffansson (1995).
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introduced an industry-like work organisation with integrated processing units (Köll, 1983; Morell,
2001, p. 324; Niskanen, 1995). By investing in better cow breeds and improved winter-feeding, they
also managed to increase milk yields per cow (reflected in higher values per cow according to probate
inventory studies), a factor that has recently been shown crucial for the Danish dairy success,
hitherto much attributed to new processing technology and the institutional innovation of coopera-
tive processing (Köll, 1983, p. 163; Kuuse, 1970; Peterson, 1989, p. 64).4 In Sweden, as earlier in Den-
mark (see above), in the initial stages, large estates with integrated dairies dominated the scene. Later,
private specialised dairies, which bought up milk from large number of local deliverers, expanded.
Together with cooperative dairies (which in Sweden did not really dominate before well into the
twentieth century) and small cream centrifuges, they provided the processing infrastructure the
small scale farmers needed (Morell, 2001, pp. 101–103). At least for the Swedish case it has not, how-
ever, been specifically determined if there were systematic differences in how the market signals
affected land use of different categories of farms.

While the story of switch towards commercial dairying on different types of farms has often been
based on inter-regional comparisons, this article, in order to highlight the importance of farm size,
investigates the change of land use in one specific region comprising two random parishes in the
southern, relatively fertile part of the East-Swedish county of Uppsala, north and west of Stockholm.
We use a data set which allows the study of land use changes on individual farms. The type of data
used is, as far as have been observed available only for Uppsala County, and the total studied area has
to be restricted since many of the farm units for all years studied has to be reconstructed from differ-
ent fractions of cadastral land units used by the same farmer. Also, over time the farm units were
unstable, through many subdivisions and mergers of units. The parishes are Vaksala, directly east
of Uppsala andWeckholm southwest of Uppsala. Until the 1860s, farmers in this area were specialised
in cultivating and selling barley and rye to the Stockholm, and close-by mining area markets. They
were part of a region where a two-field system with much fallow was used, and where rye had
been the most important crop. Winter fodder for the cattle foremost originated from natural mea-
dows. In some cases, clover was grown on the fallow. A little timothy was also sown but all in all
very little fodder crops was grown on the arable land. Generally, farmers in the area had been so con-
centrated on commercial rye (and barley) cultivation that much of the meadow had been ploughed up
rather early.5 Contemporary observers complained about lack of fodder, lack of manure and, as a con-
sequence, a threatening fall of yields (Sjöström 1916, p. 44). This system was, from circa 1870 to 1900,
gradually replaced by a system of 6–8 year rotations with little fallow, much fodder cropping and with
fodder grains and grasses as the foremost crops on the arable land (Lägnert, 1955; Sporrong, 1985).
This change of rotation was connected to the draining and ploughing up of remaining large lowland
meadows. The meadows more or less disappeared, and hay from sown ley fields and fodder roots
from the fields replaced the meadow hay. While rye, and increasingly wheat, was still grown, dairy
products and indirectly fodder crops, were by the early twentieth century – even in this previously
bread-grain dominated area – commercially more important (Morell, 2001, p. 200).

The land use changes will be analysed both on aggregated parish level and individual farm level, in
order to clarify whether farms of different size typically responded differently to the market signals. The
two parishes are lumped together, since there is no indication of large systematic difference between
them affecting the land use system. In the econometric analysis they are however treated separately,
to account for the fact that Weckholm was located directly on the shore of lake Mälaren and there
was some meadow land and pasture there which was not readily possible to transform into arable land.

Both parishes were well situated from a market point of view.Weckholm, close to a navigable bay
of lake Mälaren had easy sailing access to Stockholm, and benefited from the Enköping-Stockholm

4For Denmark Lampe and Sharp (2015) strongly emphasizes the importance of increasing milk yields and also shows larger estates
being more efficient than smaller in this respects, although ‘ … this was due to the practices they employed rather than their size
per se’ (p. 1146–1147).

5This was true for a large region around lake Mälaren, particularly in Uppsala County (Sporrong, 1985). Cf. for a neighbouring parish,
Erikson (2018).
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railway, opened in 1873 (c. 80 km). The Uppsala-Stockholm rail connection (80 km) benefitting the
Vaksala farmers, opened in 1866.6

This was an era of strong development of the regional milk market and the regional, national and
international butter market. In the 1860s dairy companies were established in Uppsala County as in
other parts of Sweden, and by the 1870s and early 1880s the County Agricultural Society supported
the creation of new small dairies and milk collecting stations. In 1890 there were 61 dairies in the
county, most of them run by large estates and exclusively using the milk from the estates and tenant
farmers related to the estate. A few were commercial dairy companies with several branches which
bought up milk from farmers in the area; one of them owned a farm holding in Vaksala parish where
it bred pigs, using the residual milk after butter making. By 1910 the total number of dairies had
fallen to 34 and by now a couple of them were cooperatives. Since 1890, the amount of milk pro-
cessed by dairies in the county had close to tripled. The number of farmers delivering to dairies
had risen from 482 in 1890 to 525 in 1900 and 939 in 1910. This was but a fraction of all milk pro-
ducers: In the county, there was by 1910 roughly 3 600 farmers producing at least some milk. And
while 36,237 tons of milk was delivered to dairies in 1900, total production amounted, according to
one rough estimation in 1899, to 65,000 tons. About half was thus processed (and/or consumed) on
farms. Many small farmers could, however, reach local markets with butter without selling via dai-
ries. Following Laval innovations small hand driven cream separators came into common use among
small holders by the 1890s. The production and marketing of farm/home-made butter was sup-
ported in various ways by the agricultural society (Arenander, 1916, pp. 194–198; Bring, 1915, pp.
179–180).7 To conclude: the possibilities for the farmers in the two parishes to take part in the
expanding dairy market were good and improving.

In Section 2 of the paper the research question and a hypothesis is stated. The data used is pre-
sented in Section 3. In Section 4, we describe the methods used. Section 5 relates the relative price
changes of the period. In Section 6, the land use changes in the two parishes taken together will be
clarified and in Section 7, land use changes of farms of different size and the relation between farm
size and land use changes are analysed. The results and conclusions are discussed and summarised in
the final Section 8.

2. Research question – hypothesis

The aim is to clarify whether there occurred farm-size related differences in the timing and magnitude
of land use changes induced by relative price changes in the studied area between 1858 and 1910.

There is a substantial literature on the price responsiveness of American farms in the late 19th and
early twentieth century, and the general conclusion seems to be that farmers indeed were responsive
as choices of crop mixes and technics were concerned (Cooley & DeCanio, 1977; Hayami & Ruttan,
1971). Sectorwise, it seems clear that Swedish farmers were responsive too, in the same period
(although many did argue for grain tariffs).

Intuitively, one might argue that larger farms, would adapt quicker and fuller to market incentives
than smaller farms. Large landowners or farm entrepreneurs typically had better financial resources,
their farms were run more exclusively for commercial purposes in order to generate profits compar-
able to yields on alternative investments. For smallholders and small family farmer households, the
alternative to farming was rather wage work than other types of capital investments and for them the
balance between subsistence and commercial production was a bit more even (Chayanov, 1986;
Morell, 1998, 2001, pp. 34–35). Large estates were able to employ better educated staff and acquire
more adequate market information. In the specific situation, when there were reasons to switch from
bread grain to dairying, a substantial reframing of farm practices was needed, it was not a matter only
of switching from one crop to another. To be able to respond in this particular case, farmers needed

6BiSOS L, 1862–1910.
7On the spread of the separator, see Morell (1997) and Kuuse (1970).
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access to processing infrastructure and development of a new market channel. It is reasonable that
this, and the economies of scale in dairying, gave larger estates an initial advantage: they could inte-
grate dairies and go in the new direction before a structure of private dairies or dairy cooperatives
had developed.

On the other hand, the turn of the twentieth century was the era of smallholdings in much of
northern Europe. There were agronomic battles going on about the pros and cons of land reforms
and emergence of smallholdings (Hussain & Tribe, 1984; Morell, 2011b, pp. 466–471). Smallholdings
and family farmers were by some observers thought to imply more labour intensive operations. It
was generally concluded that the possibilities for commercial small-scale farming laid in animal hus-
bandry, dairy, pork and perhaps even egg production. The smallholders’ movement was strong in
Sweden too, and it has been observed that by the early twentieth century, smallholders and small
family farms contributed un-proportionally much to market output when it came to dairy, meat
and pork production (Morell, 1998, 2001). Moreover, it could possibly be argued that the large
grain producers had more vested interest in commercial bread grain production than the smaller
farms, and that this might have led them to stick to the old attested, assured ways of producing mar-
ketable grain for established market channels.

A study by Lägnert (1955) on the spread of modern crop rotations in Southern and central Swe-
den throughout the nineteenth century states – for example as Uppsala County is concerned – that
larger estates and large farms went ahead before the smaller farms in replacing the meadows with
fodder cropping on the arable land, reducing the fallows and introducing multi-year crop rotations,
reluctantly from 1840s and more generally from the 1860s onwards.8 Lägnert implies this from con-
temporary qualitative statements from hundreds officials and agricultural society leadership (Läg-
nert, 1955, pp. 8–9. Cf. Sjöström, 1916, pp. 55–62).

Following Morell (2001), Jensen et al. (2018), the above reasoning and for the specific area studied
also Lägnert (1955), the hypothesis embarked from here, is that larger farms adapted quicker and
fuller to the market signals and ploughed up the meadows, introduced fodder cropping on the arable
land and redirected their commercial attention towards dairy production. As it is already known that
small farms in the early twentieth century played an un-proportionally important role in dairy pro-
duction in Sweden in the early twentieth century (Morell, 1998, 2001, p. 326), it must also be part of
the hypothesis that smallholders and ‘yeomen’ caught up the large farms lead in modernised land
use, by the turn of the century.

3. Data

This article uses the published agricultural statistics series in BiSOS N Agricultural and animal hus-
bandry, started by the Statistics Sweden in 1865 and continued into 1911. It provides, on parish and
county level, annual information on acreages, land use, seed- and harvest volumes and the keeping of
farm animals. The quality of the data has, however, been shown to be problematic (Svensson, 1965).
The collecting of data, carried out by the local branches of the county-wise agricultural societies, was
much improved in the mid-1870s in many counties. This meant that factual changes were mixed up
with statistical fiction. Moreover, new, improved data was not collected for any entire county every
year. Instead, each year new data was collected for a number of parishes, then in the next year data,
for another set of parishes, etc., so that ‘new’ data for the whole county took a number of years to
collect. After some years, when all parishes had been covered once, a new round of detailed surveys
commenced, and new data was again collected for the same sequence of parishes. In the years
between, the old data was used. For example, for Vaksala parish, detailed surveys were carried
out in 1878, 1895 and 1910 and for Weckholm in 1880, 1883, 1896 and 1911. For the years 1879
(Vaksala) and 1880 (Weckholm), the detailed data collected in 1878 (Vaksala) and 1880 (Weckholm)

8Lägnert (1955, pp. 27–43) was able to map the spread of different rotations by parish, but he could not map them for individual
farms or villages.
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was used. For the years in between 1879 and 1895, the Vaksala data from 1878 was still used, the data
from 1895 was used until 1910. Similarly, forWeckholm the data from 1880 was used until 1883, the
1883 data to 1896 and the 1896 data up to 1911. Therefore, aggregations for any particular year
became distorted. However, the parish data, for the years the improved collections were made are
realistic, for these particular years.

From the years of the detailed surveys, the primary material, with notations on all recorded vari-
ables specified for individual farm holdings is available in the Uppsala district archive.9 For those
years, there is thus detailed data on land use on both parish and farm level.

This primary material was used by Carin Israelsson (now Carin Martin). Israelsson studied the
keeping of milk cows in a number of parishes around Uppsala on parish and farm level. By compar-
ing with probate inventories and accounts from large estates, she concluded that the total number of
cows in the parishes was correctly stated in the detailed survey used for the statistical publication, but
that the number of cows on large units was overstated, while it was understated as smallholdings was
concerned (Israelsson, 2005, pp. 81–87, 90–92). This was, because most of the smallest units were not
independent farms but torp. A torp was a smallholding leased out from a large mother farm to a
tenant/worker, who paid the rent by working on the large mother farm and sometimes also paid
part of the rent by delivering milk (or cash).10 Often (but according to the material used here, far
from always) the statistical surveyor, reckoned the cows (and other animals) held by the tenant/
worker, as belonging to the mother farm.11 The agricultural land, the arable land and the meadows
used by the torp is, however, always reckoned as belonging to the mother farm. Therefore, it is,
impossible to state whether the land use on the individual torp, was more or less geared towards fod-
der or grain production, than the land use on larger units. Therefore, these dependent smallholders,
with no land registered, are excluded from the analysis. Whether their cows were separately regis-
tered or registered for the demesne does not matter much for the present research question about
land use on small or large farms (and considering the very small number of cows they held, it
does not matter much when judging the sizes of the large estates’ cattle stocks either).

Prior to the years of the first detailed studies for the chosen parishes, there exist no statistical pri-
mary material from them in the archives. There is, however, parish level data from 1858 in the
archive of the 1858 national financial committee. Local committees within each parish in the entire
country collected data and in many cases these committees had access to enclosure maps. Therefore,
the 1858 material should be of reasonable quality. Like the BiSOS material it gives information on the
land use, sowings, harvests and number of animals within each parish. It does not, however, provide
any farm level data.12

Finally, regional market price scales for grains and butter (Jörberg, 1972) aggregated annually
from local prices, and earlier shown to represent real market prices, will be used to detect market
signals. Shorter term time price variations need not be detected. Price data on cows (deflated with
rye prices) are used to detect the quality changes of cows since the dairy product expansion did
not rest so much on increasing number of cows, but on increased milk yields from cows,13 chiefly
dependent on improved feeding and breeding.

4. Method

The land use changes will be indicated by a series of 7 concepts to be measured.

9ULA, Uppsala läns hushållningssällskaps arkiv, H 1 a.
10Cf. Niskanen (1992).
11For example in Vaksala parish 1878 (ULA, Uppsala läns hushållningssällskaps arkiv, H 1 a, vol. 2).
12It would be possible to use individual hamlet enclosure acts form the area from the 1840s and 1850 to pinpoint the proportion of
meadow to arable for individual farms. Fodder cropping or choices of grain would however not be visible.

13Nationally the yield per cow increased from c. 1000 kg per year in 1870, to 1500 kg in 1900 and 2000 kg at the outbreak of the
First World War. The number of milk cows increased from c. 1.5 to 1.9 million in the same period, while the production of milk
increased from 1.3 to 3.7 million tons. (Morell, 2001, p. 259; Morell et al., 2011, pp. 297–299).
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(1) To indicate to what extent the two-field system had been replaced by a multi-year rotation with
fodder cropping, the proportion of meadow to arable land (hectare of meadow per 100 hectares
of arable land) is calculated. A full acceptance of ‘modern’ crop rotations, would be indicated by
the (more or less) total disappearance of meadowland.

(2) Another indication of the degree to which multi-year crop rotations was accepted is the pro-
portion of arable land registered as fallow, and also the proportion of arable land used for grow-
ing grass for hay (ley) and fodder roots. In an archetypical two-field system half the arable land
was fallow and there was (practically) no fodder cropping on the arable land. In a fully estab-
lished seven-year rotation (which was by the early twentieth century most common in the
area), 1/7 of the arable land was in fallow, while 3/7 was used for sown ley. The proportion
of land used for rye and barley, is expected to have fallen, while the proportion of wheat to
rye may have increased so much that the total percentage of land used for wheat actually
increased (see below, Section 5).

(3) A switch to a land use following from increased relative demand for dairy products rather than
bread grain, can be indicated by the percentage of all land used for grain (wheat, rye, barley, oats
and mixed grain), which was used for fodder grains (oats and mixed grain).

(4) Another, more comprehensive indicator of this land use change is the percentage of the arable
land that was used for fodder production (fodder grains, wetch, fodder roots, grasses).

(5) Even more inclusively, we calculate how much fodder was produced (fodder roots, fodder
grains, wetch, hay from meadow and arable land spring grain straw), by the use of all kinds
of meadow and arable land land (except permanent pasture), in comparison to total harvest
including both fodder and crops intended for human consumption (wheat, rye, barley, peas,
potatoes). This ‘fodder proportion’ can be indexed using prices for each item but also by
employing a concept widely used in early twentieth century Swedish agricultural statistics:
crop units.14 The crop unit was an approximation based on the nutritional content of different
products. The following scale has been used: 1 crop unit is made up of 1 kg of wheat, rye, barley,
peas or wetch, 1.2 kg of oats, 1.1 kg of mixed grain, 10 kg of fodder roots, 2.5 kg of hay, 3 kg of
straw, 3.5 kg of straw from wetch and peas and 4 kg of potatoes.

(6) The number of milk cows per hectare of arable land is counted. The number is expected to rise
over time, indicating increased importance of dairy production. Moreover, the quality of cows,
in terms of milk yield capacity (and living weight of cows) may be supposed to rise over time.
This rise in cow quality ought to be expressed in the price of cows. By multiplying the number of
cows with current price of cows (thus supposedly reflecting the average quality of cows a par-
ticular year) expressed in rye, the quality of cows is acknowledged and we can talk of an index of
‘cow value’ per hectare of arable land.

(7) The number of draught animals (horses and oxen) is related to the number of milk cows. This is
done using the cattle unit concept, according to which one horse is reckoned as 1.5 units, one
oxen or cow is reckoned as 1 unit (Gadd, 1983, p. 114; Hannerberg, 1971, p. 97).15 The draught
animal proportion of the total animal stock is supposed to have been reduced, because of
increasing concentration on dairy farming.

In Section 6, these seven measures are calculated and presented on combined parish level for the
years 1858, 1878/1880, 1895/96 and 1910/11. Data from Vaksala andWeckholm are merged. In Sec-
tion 7, the analysis of land use among farms of different size is carried out. In Section 7.1, the above
mentioned seven measures are calculated for farms in different size classes within the two parishes in

14SOS Jordbruk och boskapsskötsel 1913, pp. 30–31 Crop unit (sv. skördeenhet) is a generalisation of what was accepted in 1915 as
the Scandinavian fodder unit (Dieckman Rasmussen et al., pp. 314–315), emanating from the nutritional value of 1 kg of barley. In
the Swedish statistics it was used as a weight for all kind of vegetable agricultural output, in order to be able to arrive at a com-
mon figure for the total harvest.

15One could also consider the amount of draught animals, expressed in cattle units in proportion to ‘production animals’ (sheep,
cows, swine etc.) expressed in cattle units, but we concentrate on the dairy cows.
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1878, 1895/96 and 1910/11. ‘Size’ is not an uncontroversial concept, but we follow the tradition
within Swedish agricultural statistics and divide the farms into classes based on their acreage of
arable land. Naturally the borders between the classes are approximate, but as demonstrated by
earlier studies, they are not arbitrary (Djurfeldt, 1994, 1996; Kuuse, 1970; Morell, 1997, 1998).

We work with four classes: (a) ‘Smallholdings’ of 2–10 hectares of arable land land, signifying farm
households which got substantial parts of their incomes from independent farming, but on the one
hand had to let members work off-farm to get supplementary incomes and on the other rarely
could fully employ its labour force capacity on their own farm; (b) ‘Small peasant farms’ of 10–30 hec-
tares of arable land, signifying farmhouseholds whichmore or less fully relied on farming incomes and
were dependent primarily on family (or household) labour,16; (c) ‘Large peasant farms’, of 30–100 hec-
tares of arable land land, farms of peasant origin, but so large that they regularly had to employ wage
labour from outside the family and household to run the farm; and (d) ‘large estates’ with more than
100 hectares of arable land land, fully based on wage labour and with a high degree of internal division
of labour. Extreme smallholdings, farms with less than 2 hectares of arable land, ‘cottage units’ run by
households, which probably received themajor part of their subsistence from other sources than inde-
pendent farming, have been excluded. On average, farmers in this group held about a third of a hectare
of arable land and practically nomeadowland. They grew no other grain than rye and very little fodder
on their arable land (potato was important here). They had no draught animals and maximum one
cow. Often they had a pig, sometimes a couple of sheep. They did not change their market output
as a response to price changes, simply because they had nothing to sell (but their own labour).
They stand out as semi-subsistence producers, who most likely received their cash income almost
exclusively through wage labour. Having clarified that, we leave them out from the further analysis.

In Section 7.2, we test the hypothesis that larger farms introduced fodder cropping on the arable land
and redirected their commercial attention towards dairy production earlier than smaller farms, while
smaller farms caught up the difference by the early twentieth century, using an OLS model and letting
goof the size-classification of farms.Herewe also analyse the development in the twoparishes separately.

No farm or parish was a closed system. Market integration not only implied that more of output
was marketed, but also that more of inputs were bought on markets. A farm could potentially feed
many cows, without resorting entirely to home-grown fodder from large acreages. Fodder could be
bought from neighbours, from other parishes or from other regions. By the 1880s considerable
amounts of fodder were imported, and by the early 1900s there was considerable net imports rather
than net exports of oats (cf. Table 1). Fodder imports foremost concerned oil cakes, which were par-
ticularly important for dairy production, due to their high content of usable proteins.

5. Relative price changes of farm products in Uppsala county 1850–1914

The prices of the major grain types were well correlated. Year-to year fluctuations tended to be large
but between 1850 and 1910 the relative price of wheat (more expensive) to rye tended to fall, while
the relative price of oats (the most important fodder grain) to rye (the yet most important bread
grain) rose (Figure 1). Therefore, it made sense for farmers to grow more oats (and mixed grain,

Table 1. Net imports to Sweden of oats, maize and oil cakes (ton), number of cows, and imported oil cakes per cow (kg), 1858,
1880, 1895 and 1910.

Year Oats, ton Maize, ton Oil cakes, ton N of Cows Oil cakes per cow, Kg

1858 −75681 0 0 1112944 0
1880 −274608 42698 17146 1409236 12
1895 −72007 4944 26100 1705604 15
1910 108084 7034 142038 1861219 76

Source: BiSOS F, Foreign Trade, 1858, 1880, 1895, 1910.
Note: Minus signs indicate net exports.

16This is Djurfeldt’s ’notional family farm’ (Djurfeldt, 1996).
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with oats and barley as the main ingredients) and less rye. The more so, as oats was the least demand-
ing and easiest cultivated grain, thriving well on newly cleared arable land, which tended to be made
up of previously wet and probably often insufficiently drained meadows.

Uppsala County was on the northern limit for wheat and it was riskier to grow wheat than other
grains. Nationally and regionally, cultivation of wheat increased at the expense of rye, despite
reduced price difference.17 This was probably thanks to the introduction of higher yielding wheat
breeds (Sjöström, 1916). Therefore, the remaining price differentials stemming from increased rela-
tive demand for wheat tempted more and more farmers to cultivate more wheat and less rye.

Figure 2 shows a marked increase of the price of butter in relation to the price of rye. In value, one
kg of butter corresponded to roughly 50% more rye in the early 1900s, than in the 1850s. This should
have induced the farmers to produce more milk, by increasing and improving the cow stocks and by
feeding their cows better.

Figure 1. Uppsala County 1850–1910. Relative price of wheat and rye and oats and rye. Five year averages, index 1850–54 = 100.
Source: Jörberg (1972, p. 2, 358).

Figure 2. Uppsala County 1850–1911, relative price of butter and rye (butter price per kg/rye price per hl), index, 1870 = 100.
Source: Jörberg (1972, p. 1, 143, 146, 333, 336).

17National figures are available in Morell et al. (2011, p. 292). While in the late 1860s 2.3 % of arable land (excluding fallow) was
used for wheat and 16.8 % for rye, the proportions were 4.0 and 10.5 % at the outbreak of the First World War and 8.2 and 6.4 %
by the early 1930s.
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6. Land use changes in Vaksala and Weckholm parishes: aggregated parish level

In both parishes the acreage of permanent meadow, was in 1858 about half the acreage of the arable
land. By the late 1870s most of this meadowland had been drained, ploughed up and transformed
into arable land (Figure 3(A)). In Vaksala the natural meadow disappeared, while some farmers
in Weckholm kept wet meadows on the shore of the lake Mälaren.

In the material from the financial committee of 1858, it is claimed that 50% of the arable land in
Vaksala was in 7-year rotation and 50% in two-field system, while corresponding figures were 27%
convertible and 73% two-field in theWeckholm case. For the later years no such information is pro-
vided. Figure 3(B) shows the extent to which the arable land was fallowed and used for sown ley
(grass for hay making). If a strict two-field system had been followed generally in the parishes,
the amount of fallow should have been 50% of the arable land, while there should have been no
ley. With a fully extended seven-year rotation, the amount of fallow should have been 14% (one
of seven fields in fallow annually) and the acreage devoted to sown ley should have been 43%
(three year leys, or three field out of seven with ley annually). As is shown the percentage of fallow
fell from close to 30 in 1858 to below 20 by the end of the period, while the proportion of arable land
under grass increased from around 15% of the arable land to close to 35%. More and more land was
used in the seven-year rotations while the two-field system was disappearing. Most of the change
appeared between 1858 and 1878/80.

The acreage used for grain crops increased by around 20% over the five decades, as the arable land
increased (at the cost of the meadow, and as the fallow was reduced). The share of the grain acreage
used for the traditional bread grain rye decreased, while the share used for wheat grew. The share
used for barley (also basically intended for human consumption) decreased, while the share used
for fodder grains, oats and mixed grain (usually a blend of barley, oats and wetch) increased.
Most of the changes occurred between 1858 and 1880. After the mid-90s, the situation seems to
have stabilised. See appendix, figure A1–A2 and appendix table A1–A3.

Compared to the national average the combined proportion of rye and wheat was larger here.
Nationally only 30% of the arable land was devoted to rye and/or wheat in 1910 (Morell, 2001,
p. 207).

The proportion of arable land used for fodder crops (oats, mixed grain, wetch, fodder roots, and
sown grass for hay) grew from circa 30% in 1858, 50% in 1878/80 and around 55% in 1895/96 and
1910/11 (see figure appendix, figure A2 and appendix, table A1–A3). Compared to the national
averages it remained low. Nationally about 70% of the arable land was devoted to fodder grain
and other fodder crops in 1910 (Morell et al., 2011, p. 292).

The amount of potential harvests from all land (arable land and meadow), which resulted in fod-
der, as percentage of total crop harvests also grew somewhat (see appendix, figure A2). For 1858 the
harvest estimated in the investigation by the Financial committee is used. For all other years, the
potential harvest is calculated from the proportional land use each year and the hectare yields for

Figure 3. Vaksala and Weckholm 1858, 1878/80, 1895/96, 1910/11. hectares of meadows per 100 hectares of arable (A) and per-
centage of arable used for fallow or grass (hay) (B). Source: Riksarkivet, Äldre kommittébetänkanden 496 Finanskommittén (RA, ÄK
496, FK) vol. 18; Uppsala landsarkiv, Uppsala hushållningssällskap (ULA, ULHS) H1 a, vol. 2.; BiSOS N 1895, 1896, 1910, 1911.
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each parish in 1895 and 1896 respectively.18 The fodder share of the total (potential) harvest has been
calculated in two alternative ways. Firstly, the fodder harvest’s share of the total (potentially) har-
vested crop units based on the nutritional contents of each crop (see Section 4 above) has been cal-
culated, secondly the value of each crop measured at current prices is used. As we – apart from 1858,
when we realistically count with somewhat smaller hectare yields – use the same yield figures for all
years, the variations in the shares from one year to another depend solely on the variation in the
proportions of land used for each crops (and in the price based variation of course also on the relative
price movements).

As is evident from figure A2 in the appendix, the changes in the proportion of harvest, however
measured, are small. Still it is clear than both more nutritional content and crop value from the fields
was attributed to fodder crops. This can be interpreted as an (anticipated) switch in land use towards
creating input fodder for dairy production.

This shift of concern, cannot, however, be fully made clear from the land use alone. The individual
farm could use increasing proportions of labour time on fodder production and animal maintenance.
During this very era lots of horse driven field machinery was introduced and spread, foremost per-
haps reapers, mowers and threshers (Morell, 1997). Obviously the labour productivity of mowing
grass for hay was increasing. Yet some surviving farm accounts, show that despite introduction of
this labour saving technology, no less labour time was used for haymaking, instead more hay was
harvested and it was more carefully dried and stored and thus its quality improved (Morell,
2001). Moreover, commercial farmers had, by the late nineteenth century, already started to use
imported concentrated fodder, foremost oil cakes. The average amount of oil cakes served per
cow in Sweden in 1910 was, according to Table 1, 76 kg. It was most certainly surpassed in this
quite commercialised farm district close to Stockholm. And while the in-parish produced crop har-
vest per year and cow did not change much and remained around 2000 crop units per cow, and even
tended to fall in the early twentieth century, the adding of say 100 kg of oil cakes per cow, plus mol-
asses and other commercial concentrated fodder elements, would have made a huge difference.

The clearest illustration of the shift of emphasis may be the size and composition of the animal
stocks. Figure 4(A) gives the number of milk cows per hectare of arable land. As the real value of milk
cows tended to increase as they were better bred, better fed and gave more milk, the number of cows
does not properly indicate the increased importance of the dairy cows. Therefore, the number of
cows is weighed by their value as expressed by the current cow price expressed in hectolitres of
rye. The weight is transformed to 1 for 1858, and indexed in this way, the value of a milk cow
expressed in hectolitres of rye was 1.4 times higher in 1878/80, 1.7 times higher in 1895/96 and
2.3 times higher in 1910/11. Admittedly, using rye as a kind of ‘deflator’ for cow values might exag-
gerate the increase in cow values, as the relative price of rye tended to fall (cf. Figure 2 above) but
comparing cows and rye pinpoint a commercial choice farmers had to make by either marketing
bread grain or milk. Furthermore, even in relation to butter prices, the price of cows increased sub-
stantially. In 1858 the Uppsala price of a regular cow equalled the value of 32 kg butter. In 1910 it
equalled the value of 54 kg butter. This expressed the increasing productivity of cows (Jörberg, 1972,
p. 1, 245, 247, 333, 336).

Figure 4(B), finally, shows the number of draught animal units (1 horse is 1.5 unit, 1 ox is 1 unit)
per 100 milk cows.

Presupposing that the quality of draught animals and cows developed similarly, it is clear that the
proportion and value of draught animals to cows fell. This underlines the conclusion, that the
emphasis of farming and land use in the area shifted from grain production towards dairy pro-
duction in the late nineteenth century and early twentieth century. It is not clear from the evidence
whether the bulk of the change occurred before 1880 or as late as around the turn of the century.

18For meadow hay and hay from arable, the harvest of which varied wildly for one year to another, the average Uppsala County
hectare yields from 1894–1900 is used.
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The results so far can be interpreted in three ways. Possibly all (or most) farms had already
partly switched to modern crop rotations by 1858 and under influence of the market signals
all (or most) farms increasingly fulfilled that switch and a change towards using more land for
fodder production by 1880, 1895 and 1910. More likely, however, is perhaps that some farms
had switched fully to modern crop rotations by 1858 and that, due to the adaptation to market
signals, increasingly many farms did so over the years and also increasing proportions of farms
switched to higher emphasis of fodder production. The most realistic alternative is, however, a
combination of these two effects: that some farms had partly switched to modern rotations already
in 1858, that more farms did so over the years and that many farms increasingly ‘fulfilled’ the
switch.19 It appears likely that there were differences in the strength of the tendency towards
shift of land use, between farms.

We shall turn now to see how farmers with varying land resources adapted to the market
changes and altered their land use. Are there systematic differences between farms of different
size?

7. Land use changes in Vaksala and Weckholm parishes: farms of different size

The farms in Vaksala and Weckholm were, at the three points of time, (1878/80, 1895/96 and 1910/
11) classified by size of their arable land acreage as explained in Section 4. In Section 7.1, we will do
the analysis of the land use changes of farms of different size year by year rather than by one variable
at a time in order to highlight, for each year, the difference between the size groups. In Section 7.2, we
will test the hypothesis that larger farms entered animal production before smaller farms, while the
smaller later on caught up, using a cross-sectional OLS-model with time-dummies. The reason
behind choosing a cross-sectional strategy rather than a traditional panel approach has to do with
the historical and geographic context. A majority of the farms in our dataset changed size and/or
ownership during the period of study; this circumstance makes it almost impossible to observe
the production of a single farm during the period in a meaningful way. Instead we focus on the
sizes of farms and estimate the effect of farm size on the dependent variables (percentage of arable
land used for fodder, percentage fodder crop units and cows per hectare). Throughout, the very small
units of less than 2 hectares of arable land (19 in 1878/80, 12 in 1895/96, 29 in 1910/11) have been
disregarded, for reasons discussed in Section 4. Their values are, however, included in the rightmost
‘All units’ column of tables A1–A3 in appendix.

Figure 4. Vaksala and Weckholm 1858, 1878/80, 1895/96, 1910/11, milk cows per 100 hectares of arable land, milk cow values per
hectare of arable land (A) and draught animal units per 100 milk cows (B). Source: RA ÄK 496, FK vol. 18; ULA, ULHS, H1 a, vol. 2,
BiSOS N 1895, 1896, 1910, 1911. Jörberg (1972, p. 1, p. 143, 146, 245, 247).

19The shift to modern rotations could well be gradual also on individual farms. For example, a farm might use the old two field
rotation on the old arable used mostly for rye (wheat) and barley, but a more complex one on newly ploughed up meadows,
where fodder grain could be alternated by multiple years of ley. For a brief period then, individual farms could use different crop
rotations on different parts of their land. Eventually, however, these multiple rotations ‘melted’ together into one system. See
Morell (2001, p. 200).
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7.1. Land use indicators 1878/80–1910/11

According to the analysis in Section 6 above, the major changes of many variables – suggesting intro-
duction of multi-year crop rotations and switch towards fodder and dairy production – had occurred
by 1878/80. Was there a difference between size groups in this respect? We will refer here to table
A1–A3 in the appendix, which shows the number of farms, total arable land acreages and average
values of a number of land use variables in different size groups (farms of 2–10, 10–30, 30–100
and > 100 ha of arable land) for the three cross sections 1878/80, 1895/96 and 1910/11. The land
use indicators used are: ha of meadow per 100 ha of arable land, per cent fallow of arable land,
per cent of arable land with sown ley, per cent wheat of all grain, per cent rye of all grain, per
cent fodder grain of all grain, fodder harvest as percentage of all harvest, number of cows per
100 ha of arable land, draught animal units per 100 cows, fodder crop units per cattle unit, and per-
centage of arable land used for fodder. The coefficient of variation around the size group average for
the most important variable, the percentage of arable land used for fodder, is also given.

Practically all land use variables suggest that larger farms, had, by 1880, gone further towards
modern crop rotations than the smaller farms, and thus indicate that the larger farms had adapted
further than the smaller to the market signals, and increased fodder production at the expense of
bread grain production. The average proportion of meadow per 100 hectares of arable land and
the percentage of fallow was lower in the groups of larger farms than among groups with smaller
farms. The larger farms had higher proportions of sown ley and their proportion of fodder grain
was higher. All in all, the percentage of their arable land used for fodder production was higher
than that of the smaller farms. The larger the farms it seems, the larger the proportions of the
total harvests consisted of fodder crops (in this case this is indicated only by the proportion of
crop units, not by use of values). The number of cows per hectares of arable land was higher for smal-
ler units, but only for farms up to 10 hectares.20 Moreover, it is not very clear that the number of
draught animals per milk cows differs systematically between size groups. Further, it can be noticed
that the amount of fodder (measured in fodder crop units) per cattle unit (or cow) increases as we
move from groups of smaller farms to groups of large farms. The proportion of wheat and rye was
similar across size groups.

By 1895/ things seem to have evened out somewhat. The proportion of meadows was insignificant
now, only a couple of large farms, particularly one large estate in Weckholm, had any substantial
meadows. The acreage devoted to fallow had decreased in all size groups and was rather similar
between size groups, while the average percentage of sown ley was still distinctly higher among
the largest farms. In fact, on average, the proportion of fodder grain was higher in the group with
smaller farms. Still, however, the fodder proportion of all crops and the percentage of arable land
devoted to fodder was higher on the larger farms.

By 1910/11 no distinct differences in land use related to the size of farms appears.
The results, as regards the four most crucial land use indicators, related to farm size are summar-

ised in Figures 5 and 6. Overall it is indicated that farms in size groups with larger farms, had by
1878/1880, on average, switched to a land use directed to fodder production in much higher degree
than farms in size groups with smaller farms had. By 1895/96 and 1910/11 the differences between
the average values of the land use indicators in the different size groups were successively evened out.

The number of farms in some of the size groups are small, however, and as shown by the Coeffi-
cients of variation given in the tables A1–A3 in the appendix, the variation around the size group
averages of the most principal measure (the proportion of arable land devoted to fodder) is consider-
able. This makes the conclusions shaky, and calls for more rigorous testing.

20We do not use the calculated ‘cow values’ here, as we have no clear indication of how the quality of cows varied among farms. It is
likely, however, that large estates, with large financial resources and educated staff, systematically held cows with higher milk
yields, than smaller farms.
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7.2. The effects of farm size on land use 1878/80–1910/11 – cross sectional models

The results presented in Section 7.1 indicates that the differences in land use between small and large
farms were greatest in 1878/80, which is the reference cross section, and then declined during the
later part of the nineteenth century. To estimate the relationship between farm size and share of
land used for fodder production and the fodder proportion of all vegetable output, and whether
the relationship changed during the period of study we use the following model.

Yi = b0 + b1lnXi∗b2Yeari + Parishi + ui

Where Yi is the dependent variable (percentage of arable land used for fodder production or percen-
tage of fodder crop units) for farm i. Xi is the size of the farm measured in hectares, Yeari is a vector
consisting of dummies for each year. Parishi is a dummy variable indicating the parish a farm is
located in. Of interest are the coefficients b1 and the interaction between b1 and b2, since those indi-
cate the effect of farm size on fodder production in the years studied. All coefficients have been esti-
mated using OLS. Farms with no arable land used for fodder production have been excluded from all
estimations. The results of the models are presented in Table 2 below. Interaction plots of the effects
are presented in Figures 7 and 8.21

The interpretation is quite straightforward and suggests that a 1% increase in farm size leads to a
0.06 increase in the percentage of land used for fodder production in 1878/80, in 1895 the effect is

Figure 5. Change in use of fallow (A) and sown ley (B) by farms in different size groups, Vaksala and Weckholm 1878/80, 1895/96
and 1910/11. Source: ULA, ULHS, H1 a, vol. 2, 19, 20, 33, 34.

Figure 6. Change in percentage of arable used for fodder (A) and proportion of fodder production (B) by farms in different size
groups, Vaksala and Weckholm 1878/80, 1895/96 and 1910/11. Source: ULA, ULHS, H1 a, vol. 2, 19, 20, 33, 34.

21All farms cultivation less than 2 hectares of arable has been excluded. Further, all farms with no fodder production has been
excluded and finally one class 2 unit have a missing value for proportion of fodder to crop units, so that the number of obser-
vations is one less when using that variable.
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smaller since a 1% increase in farm size leads to a 0.02 increase in the percentage of land used for
fodder production. The effect in 1910/11 is a 0.025 increase in the percentage of land used for fodder
production. If the dependent variable is instead measured as percentage fodder units (of total crop
units), there seems to be no statistically significant difference in effect size between the years studied.
However, in all specifications the coefficient of interest is statistically significant and of approxi-
mately the same size. Worth noting is also that Weckholm parish seems to have a slightly higher
ratio of land used for fodder production compared with Vaksala parish.

We also tested – using the same model – the relationship between farm size and number of cows
per 100 ha of arable land. The relationship, however, looked almost the same in each year observed,
with no difference over time. There was a slightly negative slope which suggests that farm size had a
negative effect on the number of cows per 100 ha of arable land. This is probably mainly due the
inclusion of farms with less than 10 hectares of arable and the indivisibility of cows (Cf. tables
A1–A3 in appendix). But it could also indicate the importance of commercial fodder, which
could have made dairy farmers less dependent on fodder from their own arable land.

Figure 7. The effect of farm size on fodder production (% arable land) in 1878/80, 1895 and 1910/11.
Note: In this and the following figures the shadowed areas depict the confidence intervals.

Table 2. OLS estimates of the effect of farm size on fodder production 1878/80–1910/11.

% of arable land
used for fodder
production % of fodder units

1 2 3 4 5 6

lnFarm size 1.98** (0.79) 5.68*** (1.22) 5.67*** (1.17) 4.37*** (0.72) 4.67*** (0.78) 4.67*** (0.81)
lnFarm size x
1895

−3.57** (1.78) −3.71** (1.80) −1.82 (1.37) −1.85 (1.42)

lnFarm size x
1910

−3.18* (1.80) −3.90** (1.68) 1.36 (1.44) 1.20 (1.42)

C 46.03*** (2.84) 24.58*** (4.20) 18.66*** (3.87) 46.57*** (2.54) 40.84*** (2.46) 39.44*** (2.63)
Parish dummy NO NO YES NO NO YES
R2 0.02 0.24 0.39 0.16 0.27 0.28
Adj. R2 0.02 0.23 0.37 0.16 0.27 0.27

F(1,354) = 7.49,
p = 0.01

F(5,350) = 22.69,
p = 0.00

F(6,349) = 36.47,
p = 0.00

F(1,353) = 67.80,
p = 0.00

F(5,349) = 25.20,
p = 0.00

F(6,348) = 22.33,
p = 0.00

N 356 356 356 355 355 355

Note: Heteroskedacity robust standard errors in parentheses, *** Significant at the 1% level, ** Significant at the 5% level, * Sig-
nificant at the 10% level.
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7.3. Land use on small and large farms 1858–1910/11 – summarised results

For 1858, we do not know if land use differed between farms of different size. If quicker and more
consistent adaption to market changes was the factor causing larger farms to switch land use system
earlier than small farms, the fact that the relevant market change had not yet occurred, might suggest
that there was only random difference in land use between farms of different size, or that other fac-
tors (topography, soil quality, exact location etc.) caused differences regardless of farm sizes. The
clear differences in central aspects of land use between small and large farms in 1878/80, with
more fodder cropping, less fallow and more fodder grain on the large farms can be interpreted as
indicating that the large farms had already changed rotation system and introduced more fodder
cropping, presumably because of the price trends, which were clear by then.

The fact that the differences in these respects remained (with a few exceptions) in 1895/96 but
were much evened out, may be interpreted as indicating that some of the smaller farms had by
then followed suit, changed rotation, introduced fodder cropping on the arable and engaged in
dairy market production. By 1910/11, the differences were totally erased according the classification
tables, but remained weakened according to the OLS-testing. The catch up of the smaller farms
(within the entire period) mainly occurred in the last two decades of the nineteenth century.

8. Discussion

In the area, two parishes in the vicinity of Uppsala, north of Stockholm, commercial agriculture was
until the mid-nineteenth century directed towards sales of grain, foremost rye and barley. Basically a
two-field system was used, and most of the winter fodder was collected from separate, permanent
natural meadows. By around 1880 this cultivation system was partly replaced by a 6–8-year rotation,
dominated by 3–4 years of sown ley, with much fodder grain (oats and mixes of oats, wetch and bar-
ley) and much reduced use of fallow. The number of cows per hectare of arable land increased. The
quality of cows, in terms of milk yields (indicated by current prices of cows, deflated by the price of
rye) increased strongly. By 1895 this change had gone further and by 1910 it was more or less com-
plete. It seems clear that this shift of land use was directly related to the changed market conditions,
i.e. the rise of prices of dairy products in relation to grain (although this relation is not formally
tested). This development is in no way atypical, it occurred both on county and national level.

Figure 8. The effect of farm size on fodder production (% fodder producing units) in 1878/80, 1895 and 1910/11
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With farm level data from the two parishes, it has been possible to determine that there was a
difference in tempo of restructuring land use – and consequently adapting to the market changes
– between smaller and larger farms. The hypothesis discussed in Section 4 was that larger farms
went ahead in changing their land use before smaller peasant farms did so and that smaller farms
gradually caught up. Both parts of the hypothesis are supported

Results are fairly evident. The reduction of fallow, the increase of the proportion of the arable land used
to produce fodder and fodder’s proportion of all crop production, had by 1878/80 gone much further on
large farms than on smaller ones. This is evident from analysis based on a classification of farms in size
groups (based on acreages of arable land) and checking for group wise averages of several important vari-
ables (or indicators). Regression analysis shows that both the percentage of potential harvests that consisted
of fodder and the percentage of the arable land used for fodder cultivation was in each cross section higher,
the larger the farm, albeit less in the two later cross sections. The relationship was significant.

By 1895/96 and 1910/11, the differences in land use between the size groups had largely been evened
out, the positive relationship between farm size and land use for fodder production was much weakened
and remained weak in 1910/11. This goes well with earlier research: For smaller farms to emerge as com-
mercial producers, intensity in operations had to be high. Therefore, it comes as no surprise that the num-
ber of cows per hectare is inversely related to farm size. In the Swedish case as in many other cases,
commercial smallholders concentrated on intensive dairy and pork production. But in the early twentieth
century, these branches of agriculturewere themost rewarding ones also for larger enterprises. By 1910/11
dairy production was probably the commercially most important agricultural branch formost farmers in
the area, small or large. Improvedaccess to commercial concentrated fodder, a built upnetworkofmodern
(also cooperative) dairies, expanding nearby towns and cities and access to new technology for initial on-
farm processing of milk in moderate scale of operations, probably provided particular opportunities for
smaller farmers. It is also possible that while large estates had earlier on been able to invest in high yielding
cow breeds, the smaller farmers could have caught up in this respect by around 1910.
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Appendix

Figure A2. Vaksala and Weckholm 1858, 1878/80, 1895/96, 1910/11, share of arable land used for fodder crops (1) and fodder
proportion of harvested crops (2), per cent. Source: RA ÄK 496, FK vol. 18; ULA, ULHS, H 1 a, vol. 2, BiSOS N 1895, 1896, 1910,
1911. Prices from Myrdal (1933), (potatoes, peas) and Jörberg (1972, p. 1) (all other crop prices).

Figure A1. Vaksala and Weckholm, 1858, 1878/80, 1895/96, 1910/11, percentage of grain acreage used for different grains (1) and
hectares of arable land used for fodder grain per 100 hectares of arable land used for bread grain (2). Source: RA ÄK 496, FK vol. 18;
ULA, ULHS, H1 a, vol. 2; BiSOS N 1895, 1896, 1910, 1911.
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Table A1. Vaksala and Weckholm 1878/80, various land use indicators in four size groups of farms.

Size group
Variable 2–10 ha 10–30 ha 30–100 ha >100 ha All Units
n 18 52 30 6 125
Arable land, ha (sum in each group) 130 1032 1534 1698 4400
A ha meadow/100 ha arable land 17 17 9 10 12
B % of arrable in fallow 29 26 21 17 21
C % of arable land with sown ley 21 27 35 39 34
D % wheat of grain 12 13 14 14 14
E % rye of grain 37 30 25 29 28
F % fodder of grain 26 31 38 41 37
G Fodder proportion % 49 56 60 64 60
H Cows/100 ha arable land 39 27 25 30 28
I Draught unit/100 cows 80 42 82 55 74
J Fodder unit/cattle unit 849 1226 1556 1675 1468
K % of arable land used for fodder 32 40 50 57 50
L coeff. Coeff of variation for K. % 50 24 24 19

Source: ULA, ULHS, H1 a, vol. 2.

Table A2. Vaksala and Weckholm 1895/96, various land use indicators in four size groups of farms.

Size group
Variable 2–10 ha 10–30 ha 30–100 ha >100 ha All Units
n 11 42 37 8 110
Arable land, ha (sum in each group) 71 819 1782 1958 4638
A ha meadow/100 ha arable land 2 4 2 11 6
B % of arable land in fallow 15 22 20 16 18
C % of arable land with sown ley 20 24 31 37 32
D % wheat of grain 9 10 10 14 12
E % rye of grain 18 23 23 19 22
F % fodder of grain 61 47 49 52 50
G Fodder proportion % 60 59 63 69 65
H Cows/100 ha arable land 47 29 29 37 33
I Draught unit/100 cows 65 85 64 46 58
J Fodder unit/cattle unit 1776 2145 2320 2261 2243
K % of arable land used for fodder 54 49 55 61 57
L coeff. Coeff of variation for K. % 30 29 25 9

Source: ULA, ULHS H1 a, vol. 19, 20.

Table A3. Vaksala and Weckholm 1900/10, various land use indicators in four size groups of farms.

Size group
Variable 2–10 ha 10–30 ha 30–100 ha >100 ha All Units
n 20 55 39 10 153
Arable land, ha (sum in each group) 104 1041 1821 1748 4734
A ha meadow/100 ha arable land 0 0 1 7 3
B % of arable land in fallow 13 14 18 21 18
C % of arable land with sown ley 37 38 33 30 33
D % wheat of grain 22 13 17 23 19
E % rye of grain 17 20 21 22 22
F % fodder of grain 60 56 49 43 48
G Fodder proportion % 66 70 65 64 65
H Cows/100 ha arable land 72 48 39 48 45
I Draught unit/100 cows 30 47 46 42 44
J Fodder unit/cattle unit 1324 1629 2009 1752 1169
K % of arable land used for fodder 65 65 58 53 58
L coeff. Coeff of variation for K. % 23 12 16 16

Source: ULA, ULHS, H1 a, vol. 33, 34.
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