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Abstract 
 

Previous research has found clear spatial patterns of agricultural supply, both in pre-industrial 

Europe (Grantham 1978; Grantham 1989; Kopsidis 2009) and in the less developed countries 

of today (Benziger 1996; Stifel & Minten 2008). The spatial structure of farming intensity is 

mainly attributed to the declining net-returns with the distance from the market. This paper 

examines the impact of distance on agricultural productivity and whether the long-term 

growth in demand had a diminishing impact on the spatial variation in farming intensity. The 

analysis is carried out by using a database on estimates of agricultural production on the 

micro-level together with additional information on distance from a map from the 19
th

 century 

for about 2200 farm households in the province of Scania in southern Sweden during the 

period 1702-1857. The effect of distance on agricultural production is studied with a general 

least square regression (GLS) for the time periods 1702-1775, 1776-1825 and 1826-1857. The 

results demonstrate a distinct spatial variation in farming intensity in southern Sweden. 

Further, the findings also show that the spatial patterns of agricultural supply even increased 

over time, despite a considerable growth in demand. Overall, the results indicate that 

increasing demand in itself was not a sufficient pre-condition for reducing the spatial variation 

in farming intensity.  

 

Key Words: spatial patterns of agricultural supply, growth in demand, von Thünen, distance, 

markets, town.   
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1. Introduction 

 

1.1 Research problem 

 

The markets in pre-industrial societies functioned with a high degree of imperfection. The 

lack of commercialization to spread in pre-industrial societies was due, in part at least, to the 

long distances to the market for the peasants. In previous research of pre-industrial rural 

societies, clear spatial patterns of farming intensity have been found, both in pre-industrial 

Europe (Grantham 1978; Grantham 1989; Kopsidis 2009) and in the less-developed countries 

of today (Benziger 1996; Stifel & Minten 2008). The spatial structure of farming intensity is 

mainly attributed to the declining net-returns as the distance to the market increases, making 

agricultural intensification and productivity-enhancing investments at distant locations less 

profitable. However, most of the previous studies have examined either short-term or 

medium-term effects. This means that less is actually known about the long-term dynamics of 

change in this relationship, i.e. the impact of long-term growth in demand on the spatial 

patterns of agricultural supply.  

     During the period 1702-1857, the economic development in Sweden was substantial. The 

agricultural sector changed dramatically from low productivity and a high level of self-

sufficiency to a sector with a high productivity and a high degree of economic specialization. 

The agricultural output in Sweden more than quadrupled during the period. This made it 

possible to support a rapidly growing population – the population increased from around 1.8 

million people in 1750 to reach almost 3.5 million people in 1850. Moreover, at the beginning 

of the 18
th

 century Sweden was a net-importer of agricultural products, but in the 1820s the 

trade deficits turned into surplus. Export of oats to England in the late 1840s and 1850s 

became one of Sweden’s most valuable export goods (e.g. Svensson & Olsson 2009a). 

    The increase in agricultural supply, especially at the beginning of the 19
th

 century, was one 

of the main features in the Swedish industrialization process. According to a previous view, 

the Swedish industrialization was mainly due to external factors, such as the increasing export 

of oats to England starting in the end of the 1820s. It contributed by raising large amounts of 

capital for the industrial sector, which had been much more difficult before (Jörberg 1980). 

However, this view has been challenged by more recent research, which states that the 

industrialization in Sweden was facilitated by the growth of agricultural supply in the first 

half of the 19
th

 century. The increase of real income for a majority of the peasants thus 
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enabled for an expansion of the domestic market, not at least indicated by the increasing 

consumption of textiles already in the 1830s. Thus, a rural surplus of capital was also released 

to the industrial sector (Schön 1997). 

    One way to study the growth of the domestic market in pre-industrial Sweden is to focus on 

the long-term dynamics of the spatial patterns of agricultural supply. If the distinct spatial 

patterns of farming intensity in the pre-industrial era were due to the declining net-returns 

with the distance from the market, they should hypothetically be less pronounced when the 

demand for agricultural products increased. In other words, an increase in the demand should 

result in an improvement in the terms of trade for the remotely located peasants, which would 

stimulate productivity enhancing investments over a larger economic space. This process 

might be an important step towards a more developed internal market.   

     The aim of this paper is to analyze the impact of long-term growth in demand on the 

spatial pattern of agricultural supply during a phase of agricultural transformation in southern 

Sweden, i.e. the period 1702-1857. The intention here is to examine the hypothesis that the 

spatial variation in farming intensity became less pronounced over time. In the analysis, 

micro-data on crop production for almost 2000 peasant households from different 

geographical parts of Scania is used. A military map from the early 19
th

 century is also 

employed to calculate the distances to nearest market place for the individual peasant 

households. These rural households in the sample display differences in socioeconomic, 

natural and geographical conditions. This information enables an analysis of the impact of the 

long-term growth in demand on the spatial patterns of agricultural supply in southern Sweden 

during the period 1702-1857.  

 

1.2 Aim, research issues and limitations 

 

The aim of this paper is to examine the spatial patterns of agricultural production in southern 

Sweden during the period 1702-1857. By “spatial patterns” I specifically refer to the impact 

of distance to the closest town on peasant households’ level of agricultural production, which 

is used as a crude measure of the market opportunity offered to the individual peasant. Firstly, 

the aim is to examine the impact of distance on agricultural productivity. Secondly, the 

purpose is to analyze how the spatial variations in farming intensity changed by taking into 

account the impact of long-term growth in demand.
1
 This makes it possible to observe 

                                                 
1
 See section 3.4 for a more thorough discussion of time periods. 
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whether the allegedly spatial variation in farming intensity may be seen as a permanent or a 

dynamic feature in the pre-industrial context.    

     This focus allows for a more thorough study of the dynamics of change in the spatial 

patterns of agricultural supply in southern Sweden. New insights of the dynamics of markets 

in a pre-industrial context may be gained by examining the impact of long-term growth in the 

demand on the spatial patterns of agricultural supply during this period of rapid agricultural 

transformation in southern Sweden. A negative correlation between distance to the nearest 

town and crop production indicates a lower degree of market participation and, hence, a less 

developed market. Correspondingly, a decreasing impact of the distance on agricultural 

production over time should be interpreted as an important step towards a more developed 

internal market. The two main research questions may be summarized as follows: 

 

i) What impact did the distance have on agricultural production in southern 

Sweden? 

ii) How did this spatial pattern of supply change in relation to the long-term 

growth in demand?         

      

To answer these two questions, a long-term study at the micro-level with a comparative 

approach for the period 1702-1857 is carried out. The data on crop production is derived from 

a longitudinal dataset, Historical Database of Scanian Agriculture
2
, covering almost 2200 

households from different geographical parts of Scania, a province in southern Sweden. This 

dataset also includes several crucial variables affecting the households’ crop production. 

Distances to the closest town for all peasant households in this database are measured by 

using geographical information from a military map from the early 19
th

 century (Swe: “Den 

skånska rekognosceringskartan, 1812-1820”)
3
. The distances measured are linked to all the 

individual peasant households in the Historical Database of Scanian Agriculture. This 

approach makes it possible to study the effect of distance on agricultural production at the 

micro-level, while also controlling for other factors affecting the agricultural production.  

     The analysis is restricted to the time period 1702-1857. The starting year is selected to 

represent a starting point of the agricultural transformation in Sweden. In the early 18
th

 

century, the peasants were to a large extent self-sufficient, and only sold a rather small share 

of the agricultural production in exchange for basic necessities. The rather slow growth in 

                                                 
2
 See section 3.1 for a closer discussion of the data. 

3
 See section 3.1 for a closer discussion of the data. 
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demand during the beginning of the period facilitates a comparison of how the spatial 

variation farming intensity changed over time (Olsson 2005:104-106). Similarly, the year 

1857 is chosen as an end of the present study, which is in view of the large societal and 

economic changes in the late 1860s and in the early 1870s. These changes led to new 

conditions for the agricultural sector. For example, the railway network in Sweden began to 

expand in size, which completely altered the means of transporting agricultural goods. The 

industrial revolution also intensified, but more importantly, the core of agricultural production 

changed from grain to animal-oriented dairies, e.g. butter and cheese. Hence, the end year 

signifies the beginning of a more matured agricultural sector and new possibilities of 

transporting agricultural products (Schön 2000:154-159, 195-201)              

 

1.4 Outline of thesis 

 

This paper is structured as follows. In Chapter 2, previous research is reviewed, and it will be 

shown why it is relevant to study the spatial patterns of agricultural supply in southern 

Sweden during the period 1702-1857. The theoretical points of departure of the thesis are also 

outlined in Chapter 2. The development of property rights during the 18
th

 century and the first 

half of the 19
th

 century are discussed at first. The causes of growth in long-term agricultural 

supply and long-term growth in demand are outlined after that, which provides an 

understanding of the different phases of commercialization in Sweden and gives a background 

of interpretation. Further, the relevant aspects of von Thünen’s spatial model and the impact 

of long-term growth in demand on spatial variation in farming intensity are then discussed. 

The theoretical basis may be used to formulate the hypotheses for the present study.  

     In Chapter 3, the source material of the study is introduced, and this is followed by a 

presentation of the sample in the empirical investigation. Furthermore, the included sub-

periods in the empirical analysis is also justified in this chapter. The last section of Chapter 3 

gives a brief description of the main agricultural areas in the province of Scania, which 

provides an understanding of the context in which the research questions are carried out.   

     In the first part of Chapter 4, the method of the study is presented. The choices of variables 

in the models are also described in greater detail in Chapter 4.  

    The empirical analysis is presented in Chapter 5 together with a discussion of the results. 
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    Chapter 6 includes a summary of the entire thesis with a review of aim, theoretical basis, 

method and results of the study. Lastly, I conclude the results of the empirical investigation 

and suggest areas of future research in the same field. 
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2. Background  

 

2.1 Previous research 

 

Previous research: spatial patterns of agricultural supply 

The spatial variation in farming intensity has been investigated in different contexts, both in 

pre-industrial Europe and in the less developed countries of today, but the studies on this topic 

are rather few in numbers. There are not any specific studies examining the spatial patterns of 

agricultural supply in the case of pre-industrial Sweden with the relevance for the present 

study. Studies of three different areas are of primary interest: 1) the previous research on the 

spatial pattern of agricultural intensity in contemporary societies and in pre-industrial Europe, 

2) the previous evidence of market integration in pre-industrial Sweden, 3) the previous 

explanations for the increase in agricultural supply in pre-industrial Sweden.  

      Benziger (1996) examined the effect of distance to the main urban centers on agricultural 

growth in one of China’s largest provinces for the period 1980-1987. The results in this study 

indicated that proximity to the urban centers affected agricultural growth, i.e. those rural 

counties in the Chinese province located close to the towns had a higher rural productivity 

than the more isolated ones. This meant that those peasants in the rural areas close to the 

towns received higher net-prices of their products than the peasants in more remote rural 

areas. The agricultural growth was measured at the province level, which may conceal 

important differences in agricultural growth between the households in this province.   

   This issue has also been raised in a more recent study on Madagascar by Stifel & Minten 

(2008), who analyzed the impact of isolation, defined as the travel time to nearest urban 

center, on rural productivity. Detailed data on the rural households was collected from a 

household survey in the year 2001, which allowed for a thorough analysis of the impact of 

distance on agricultural productivity. They found a negative correlation between distance to 

the nearest central urban area in Madagascar and rural productivity. However, the data here 

did not allow for any closer analysis of the impact of growth in demand on the spatial patterns 

of agricultural supply, as the study only used one point in time.  

      There are only a few empirical studies in this field on pre-industrial Europe. Grantham 

(1978) examined the impact of distance on the diffusion of intensive and technically advanced 

systems of husbandry in northern France by using prices on the regional level for meat and 

dairy products in 1815-1840. His study demonstrated a slow diffusion of more intensive and 
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technically advanced systems of husbandry in most of the regions (cantons) in northern 

France, except for the regions close to Paris. The limited net return of the sale of farm 

products made it unprofitable to introduce productivity-enhancing investments in the 

periphery, which thereby limited these improvements to the area close by Paris.             

     In a more recent study, Grantham (1989) showed that there were spatial differences also in 

the agricultural output in northern France related to the distance. The spatial variation in 

farming intensity may be related to concentration of urban demand to the areas close to Paris, 

which resulted in higher inputs of labor and capital in those areas. The paper did not study 

whether the process was a permanent or a dynamic feature in France’s agricultural 

transformation.      

     There is also empirical evidence of a similar spatial pattern of agricultural supply in 

Germany during its agricultural transformation. Using data from land tax valuations on the 

regional level to calculate the agricultural production, Kopsidis (2009) analyzed the regional 

differences in agricultural intensity and local systems of cultivation in the county of 

Westphalia in 1830. In conclusion, the study showed that the most intensive systems of 

farming was found the in those areas of the region where close links between the urban 

centers and rural areas existed. Supposedly, this made the intensive methods of cultivation 

more profitable in those areas. 

      

Previous research: Sweden 

There is a general lack of data on the agricultural supply side in Sweden. The process of 

market integration in Sweden in the 18
th

 and the 19
th

 centuries has been studied by a few 

Swedish scholars, and the analysis has been based on prices and not on production. Previous 

research has shown that the correlation between the prices in counties was increasing from 

1770s and onwards. The stronger correlation of prices between the Swedish indicates the 

gradual market integration that took place (Jörberg 1972). Case studies have also addressed 

the links between rural areas and urban areas with regard to the agricultural supply. Hansen 

(1952) has demonstrated close links between the peasants in rural areas close to the towns of 

Simrishamn and Ystad in Scania. However, the study is only based on a few years at the end 

of the 18
th

 century and the long-term patterns of agricultural supply were not studied. 

Fridlizius (1981) too showed that the population of the town of Malmö in Scania purchased 

most of its grain from the peasants who were located within a range of 30 kilometers from the 

town of Malmö. However, neither the long-term changes in supply nor the impact of distance 

on agricultural intensity were measured in these studies.  
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     The estimations of the agricultural growth in both pre-industrial Europe and Sweden exist, 

but various measurements to measure agricultural growth has been employed (see Olsson & 

Svensson 2009 for an overview). Until now it has also been hard to measure the contributions 

to agricultural growth in Sweden due to the lack of available official data on agricultural 

production in the 18
th

 century and the unreliable estimates of agricultural production in the 

19
th

 century (see Gadd 1999 for a discussion). However, the use of the flexible tithes as a 

source for calculating the agricultural production at the micro-level has permitted more 

detailed and reliable estimates of agricultural production. On the basis of the flexible tithes, it 

has been shown that the tax levels for the peasants decreased during the 18
th

 and 19
th

 century, 

which had positive effects on agricultural supply (Olsson 2005). The flexible tithes have also 

been used in other studies. It has been demonstrated that the property rights had an impact on 

the level of agricultural production, where the freeholders had better opportunities to reinvest 

their agricultural surplus and had more secure property rights than the other peasant groups in 

Sweden (Olsson & Svensson 2009a). Evidence from another study indicates that the 

agricultural supply in the 18
th

 and 19
th

 century increased due to the rearrangement of land. 

The periods of rising prices and the deregulations of the grain trade in this period further 

stimulated the peasants to making investments in their landholdings (Olsson & Svensson 

2009b).       

 

Summary of the previous research 

In conclusion, there seems to be a general agreement in the previous research that the distance 

has an impact on agricultural production. However, the time periods in these studies are either 

short-term or medium-term, and the question of how changes in the long-term demand affect 

the spatial patterns of agricultural supply has not been addressed. This means that there is a 

general lack of knowledge on whether the spatial pattern of agricultural supply in a pre-

industrial context is a temporal or long-term process. These studies on the spatial variation in 

agricultural intensity are also almost based entirely on regional estimates, with the exception 

of Stifel & Minten’s (2008) study of Madagascar. Thus, differences in the agricultural 

intensity between rural households may be concealed. Therefore, it is important to measure 

the impact of distance on agricultural intensity at the household level.    

     From the earlier studies in Sweden, it is evident that the impact of distance on agricultural 

intensity requires a more thorough investigation. The previous evidence of market integration 

in Sweden from the 1770s and onwards is based on long-term changes in the regional price 

levels and not production. This makes it relevant to study the response of production during a 
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period of rising demand, especially since the agricultural supply among different geographical 

groups may differ. Furthermore, various explanations for the rise in agricultural output during 

agricultural transformation in Sweden exist, but the impact of distance on agricultural 

intensity has not been examined, which further underlines the importance to study the 

development of spatial patterns of agricultural supply. 

     The present study adds to previous studies by analyzing the spatial patterns of agricultural 

production over time, and by recognizing that long-term growth in demand with market 

expansion may lead to new dynamics of the spatial variation in farming intensity. Especially 

with regard to the Swedish case, there is paucity of research on this matter. This paper uses a 

long-term approach at micro-level, which focuses on the impact of distance on agricultural 

supply in southern Sweden, and how it changed as the long-term demand for agricultural 

products increased.  

 

2.2 Theoretical framework    

 

2.2.1 Peasants and property rights  

 

The gradual strengthening of individual property rights in Sweden during course of the 18
th

 

and 19
th

 century were pivotal in the transformation of the agricultural sector. It provided the 

peasants with better opportunities to accumulate capital and make investments in their 

landholdings. However, important differences existed depending on the category of land 

ownership. There were three different categories of land ownership in Sweden: freehold land, 

crown land and noble land
4
. The freehold land belonged to free peasants, who disposed of 

their own surplus of production. They had to pay tax to the state for using the land. The crown 

land was owned by the crown, but the tenants cultivated it and paid rent for using it. The 

noble land belonged to the nobility but was farmed by tenants. Noble tenants were freed from 

paying taxes and rents to the state, but had to pay rents in kind, money and/or labor duties to a 

manorial landlord (Gadd 2000:76-79).  

     At the beginning of the 18
th

 century the land distribution between the three peasant 

categories in Sweden was nearly equal. During the course of the 18
th

 century, however, the 

distribution of land between these peasant groups in Sweden changed. The share of the 

                                                 
4
 There were also other differences apart from legal and fiscal conditions. Since the 15

th
 century both freeholders 

and crown tenants had a place in the parliament, and as one of the four estates, whereas noble tenants did not 

possess equal political rights as these two groups, see Gadd 2000:81-82.    
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freeholders increased, mainly due to dismantling of crown land but also due the sales of noble 

land (Gadd 2000:43-44, 204-205). The province of Scania differed from the rest of Sweden. 

Almost half of the land belonged to the nobility at the beginning of the 18
th

 century, and the 

distribution of land even remained intact during the 19
th

 century, in contrast to other parts of 

Sweden. This was due to the relatively stronger ownership that the manorial landlords 

enjoyed in Scania, as part of the Danish heritage in Scania (Olsson 2002:64-69). 

     The freeholders in Sweden experienced a gradual strengthening of their individual 

property rights. The first, and perhaps most significant, change was the introduction of a new 

tax system, indelningsverket, by the end of the 17
th

 century. As a result of the introduction of 

the new tax system, the taxes were tied to the mantal
5
 and were paid directly to the soldier, 

which in practice froze the taxes. The rising agricultural productivity during the 18
th 

and 19
th

 

centuries led to lower tax levels for the freeholders, which made it possible for the peasants to 

accumulate capital for investments. This had been difficult, if not impossible, before, as the 

taxes were set arbitrary by the Crown (Olsson 2005:174-175, 180). There were also other 

important institutional changes, which strengthened the freeholders’ property rights. The law 

governing the subdivision of freehold land was eased in the year 1747, and from that time the 

peasants were allowed to subdivide land to the extent that it could provide for a family (Gadd 

2000:71-73). The introduction of the enclosures in the early 19
th

 century, which broke up the 

village and concentrated the previously scattered strips of land into a single land unit, also 

strengthened the freeholders’ property rights, as it abolished the collective decision-making in 

the village council (Gadd 2000:284-285). Furthermore, the land market also developed in 

connection with the enclosures due to the privatization of common land. This increased the 

possibilities to transfer land outside of the family, and it also meant that the peasants could 

both acquire and sell part of their land (Svensson 2006).  

     The crown tenants’ possession of land was in many respects similar to that of the 

freeholders. They were, as the freeholders, tied to the new and rigid tax system. Therefore, the 

crown tenants experienced, in particular when land productivity increased during latter part of 

the 18
th 

century and the first half of the 19
th

 century, declining tax levels (Olsson 2005:174-

175, 181). However, there were also important differences in terms of the security of 

possession of land. They were tenants, albeit with strong land tenure of six-year tenancy 

periods. These tenures were also renewed in most cases. The land tenure could also be passed 

on to the children, but this was less certain. For the most part of the 18
th

 century, however, the 

                                                 
5
 Tax unit was based on estimated production capacity according to the land size, but it was not proportionally to 

the land size (see Svensson 2001:62-66; Olsson 2005:76-80).     
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crown tenants lacked long-term control of the land, and the heritage procedure was, therefore, 

insecure. The heritage of land tenure was thus strengthened in 1789, when a new act gave the 

crown tenants formal rights to their land (Gadd 2000:76). As in other parts of Sweden, the 

share of land belonging to crown in southern Sweden decreased consistently during the 18
th

 

and 19
th

 centuries due to the sales of crown land to the crown tenants, who became 

freeholders in the process. This was a way for the state to increases its revenues following the 

fiscal deficits of the great Nordic war (1700-1720). The peasants, who were able the purchase 

their farmsteads from the crown, received full ownership of the land. This made long-term 

investments in their landholdings more secure. In addition, it was also possible for them to use 

the land as collateral for loans, which, in turn, could be used for new investments in land 

(Gadd 2000:201).         

     The noble tenants were, in contrast to the freeholders and crown tenants, part of a manorial 

system. Thus, there were similar heritage procedures in the manorial parishes as in the 

parishes with freeholders, even though such a right was not formalized legally. The tenancy 

could, in the most cases, be passed on to children in the household (Lundh & Olsson 2002). 

However, the noble tenants still had uncertain rights of possession of land and also had 

extensive, and often unregulated, labor duties on the demesne. The insecure property rights 

inhibited long-term investments and improvements in the land (Olsson & Svensson 2009a). 

Further, the flexible element of the land rent, labor duties, meant that the noble tenants’ land 

rents increased as the grain prices increased almost continuously from the 1750s until the 

1850s, albeit with a short cessation in the 1820s. The labor duties on the demesne for noble 

tenants increased and sometimes reached 300–400 days per year for the individual household 

as a result of the larger volumes of grain production. The expansion of the demesne 

production during the second half of the 18
th

 century also involved, when needed, eviction of 

tenants on noble land, and this continued during the first half of the 19
th

 century. Accordingly, 

the manorial estates in Scania were in this process transformed into large-scale production 

units (Olsson 2002:347-350; see also Olsson 2006). 

  

2.2 Commercialization of the agricultural sector 

 

Long-term growth in demand    

The agricultural sector in Sweden experienced a long phase of economic transformation from 

the beginning of the 18
th

 century to the middle of the 19
th

 century, particularly during the first 

half of the 19
th

 century. This was a period when the demand for agricultural products were 
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increasing at a fast rate, but also a period when the grain prices were rising and when the 

mercantilist trade restrictions were removed. The growth in demand, however, was rather 

weak in the first half of the 18
th 

century, and the degree of self-sufficiency was high. 

Nonetheless, the peasants were always to some extent involved in the markets, as they needed 

to buy necessities that could not be produced within the household. They also had to sell 

agricultural products in order to pay taxes in cash (Olsson 2005:116-117). There was also a 

regional difference in demand for agricultural products in Sweden in the early 18
th

 century. 

This facilitated at least some division of labor in the agricultural sector (Åmark 1915:53-54).         

     The local demand for grain increased rapidly from the 1750s and onwards. The growth of 

the agricultural sector, especially during the first half of the 19
th

 century, enabled a more rapid 

population growth. The population doubled from almost 1.8 million people in 1750 to reach 

3.5 million people in 1850, which put pressure on the agricultural sector to provide for the 

larger population. The agricultural transformation, together with a rapid population growth, 

led to large changes in the social structure. The group of landless and semi-landless people 

more than quadrupled between the year 1750 and the year 1850. During the same period, 

however, the group of landed peasants only increased by ten percent. This resulted in an 

increasing social differentiation (Wohlin 1909).  

     The enhancing social differentiation in Sweden strengthened the role of markets further, as 

it led to increasing demand for agricultural products. On one hand, the group of landless and 

semi-landless people had to buy their grain on the market. On the other hand, the group of 

surplus-producing peasants experienced increasing incomes, and the higher incomes among 

these peasants raised the demand for capital and consumption goods (Fridholm, Isacson & 

Magnusson 1976). Especially in the 1830s the demand for goods of higher quality increased 

rapidly, and the increasing consumption of textiles at that time has been specifically noted. 

Nonetheless, the demand for more basic commodities also started to rise in the late 1840s, 

when the real incomes for a larger group of peasants increased (Schön 1997).  

      The incentive to increase agricultural output was increasing even further during the first 

half of the 19
th

 century. The first sharp rise in the grain prices occurred during the period 

1800-1815 as a result of the Napoleonic wars. The grain prices, then, decreased due to the 

normalization of the trade after the wars ended. At this time, however, Sweden also turned 

into a net-exporter of grain. The second period of a strong rise in the grain prices came in the 

late 1840s and early 1850s. The international demand for Swedish agricultural products were 

increasing, and especially exports of grain (oat) to England increased, and it became one of 

Sweden’s most valuable export goods (Schön 1997; Schön 2000:63-68).  
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     The periods of increasing prices were important for the commercialization process, as they 

provided the surplus-producing peasants with new incentives to increase their production. The 

increasing real incomes for the peasants made further specialization possible, which involved 

purchasing other agricultural commodities from the market. The rising grain prices in Sweden 

were a result of the large economic and demographic changes, although the variation in price 

of grain in the short-term could be caused by other factors, such as trade and/or external 

harvests. The short-term variation in prices could also raise the profits for the surplus-

producing peasants (Olsson & Svensson 2009a).             

     The deregulations of grain trade in Sweden were also a contributory factor, and they 

encouraged peasants to increase agricultural output further. For most part of the 18
th

 century, 

the grain trade was restricted by mercantilist trade regulations. The growing demand for grain 

made them increasingly obsolete, and many peasants also looked for new markets. In 1775, 

the trade was allowed in other areas than the towns, and the peasants could sell their products 

to whomever they wished. The high interior toll on agricultural commodities was also 

abolished in 1810, and this was followed by the removal of the prohibition of exports in 1825 

(Åmark 1915:64-111).  

 

Long-term growth in agricultural supply 

The long-term growth in demand was followed by long-term changes on the supply side. The 

growth in agricultural supply was due to both the more extensive methods of cultivation and 

introduction of new yield-increasing processes. For the most part of the 18
th

 century, however, 

the productivity in the agricultural sector remained low, and it was based on somewhat 

extensive methods of cultivation and few investments in land. The increased agricultural 

output was mostly due to a rapid reclamation of new land, but most of the output was 

consumed by the increasing population (Gadd 1983). At the beginning of the 19
th

 century the 

agricultural growth accelerated at a fast rate due to the faster population growth, the 

increasing specialization and the raising real incomes among surplus-producing peasants. By 

the end of the 1820s, the low growth in the agricultural sector was turned into a more 

sustained and productivity induced growth, as a result of the new investments in the 

landholdings (Schön 2000:69-73). 

     The contributions of technological and organizational changes to the agricultural output in 

the first half of the 19
th

 century were important. The land was in itself, at least until the 

beginning of the 19
th

 century, a factor that inhibited further expansion of the size of arable 

land, which was due to the tight connection between the arable land, the livestock husbandry 
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and the meadow. A further expansion of the size of arable land would therefore not only limit 

the possibilities of grazing and fodder for the husbandry but also reduce the number of 

draught animals and, accordingly, the amount of manure (Gadd 2000:111-116; Olsson 

2005:106-109). At the beginning of the 19
th

 century the fundamental obstacles to the further 

expansion of arable land were removed. New technical changes were introduced in the 

agricultural production. The cultivation of fodder crops were now integrated together with the 

other crops on the arable land, which reduced the previous tight connection between the 

arable land, the livestock husbandry and the meadow, and this enabled cultivation of new 

land. At the same time, the increasing use of the iron plough made it possible to cultivate the 

land more intensively; it meant that the number of draught animals could be reduced. The 

cultivation of potatoes also started to increase, and it had a higher yield than the other crops. 

These new technical changes led to higher marginal returns on the land (Gadd 1983).  

     New institutional arrangements were also important to increase agricultural production. 

The first enclosure act, Storskifte Enclosure Act, was issued in the year 1757. The purpose of 

the first enclosure was to reduce the number of strips of land, but the village was still arranged 

in an open-field system with scattered strips of land in different fields. The initial enclosure 

was thus conducive for making improvements in the land, e.g. draining and ditching (Gadd 

2000:274-275). The more radical enclosures occurred during the first half of the 19
th

 century. 

As a result of the later enclosures, the landholdings were rearranged into one single land unit. 

The enclosed land gave the peasants individual decision-making of the entire landholding – as 

opposed to previously with the collective decision-making in the village council. The 

decisions, as far as the cultivation are concerned, were now adjusted to the peasants’ needs, 

which led to a more rational cultivation of the land, e.g. sowing, harvesting and introduction 

of new crops (Svensson 2001; Olsson 2005).     

 

2.2.3 Space, farming intensity and spatial expansion 

 

The mechanisms by which space are giving rise to increasing agricultural intensity were at 

first described by von Thünen in the 19
th

 century. Von Thünen’s spatial model was based on 

the following assumptions: 1) there was one central market place for all agricultural products, 

2) all transports costs were constant from any given point, 3) a homogeneous agricultural 

region in terms of climate and natural conditions existed, 4) labor and capital was completely 

mobile. The basis of the model also rested on the assumption that the peasants wanted to 

maximize their economic rent, i.e. the difference between revenue and cost per acre. By 
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holding all other effects on agricultural intensity constant, von Thünen was able to show that 

the agricultural intensity was lower with increasing distance from the market (von Thünen 

1826:7-8).    

     Given the assumptions of the spatial model, a clear relationship between farming intensity 

and distance to market was hypothesized and central to the spatial variation in farming 

intensity was the declining gross revenues further away from the market. This was related to 

the fact that the final demand only came from one single market and the fact that the transport 

costs were constant in all directions. The net revenue decreased as the distance to the single 

market increased, which was due to the higher transport costs (von Thünen 1826:12-17). As 

the net return declined with distance from the market, higher inputs of capital and labor were 

more economically viable in the areas close by the town (von Thünen 1826:23-37, 144-147).  

     The higher inputs of labor and capital close by the town also meant that different crops 

with different yields were cultivated. According to von Thünen, the crops with higher yields 

required larger inputs of capital and labor, which meant that the crops with a higher economic 

value per acre became more feasible to cultivate closer to the market. Furthermore, the crops, 

often those with higher yields (e.g. fresh vegetables), also required proximity to the market, 

since they become less valuable, even valueless, if time was devoted to transporting them to 

the town. In contrast, the crops with the lower yields were grown further away from the 

market due to the lesser competition for land in those areas. These crops required lower inputs 

of labor and capital and was, therefore, cultivated in the remotely areas. As a result, the use of 

farmland became organized in a fashion with the market in the center (von Thünen 1826:37-

40, 96-105). 

     In essence, the spatial model of von Thünen demonstrated that the type of land use was 

sorted into a concentric series, and that the farming intensity was more profitable near the 

market, due to the higher net-prices. The model was based on the assumption that there 

existed a competitive equilibrium with a single market in the center. In reality, however, there 

existed several alternative local markets in pre-industrial Europe, and the lower intensity 

further away were rather due to the poorer connection with the markets and the lesser 

participation there in. The extensive cultivation in the remote areas was also caused by a high 

degree of self-sufficiency, which has, for example, been shown to be prevalent in the 19
th

 

century for France by Grantham (1989) and for Germany by Kopsidis (2009). The spatial 

theory of von Thünen was also built on the assumption of a homogenous agricultural 

environment, but in practice, there are several other factors that have an influence on the 

concrete arrangement of variation in farming intensity and land use, such as the relative 
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development level of transport infrastructure and the natural conditions. These factors have a 

centrifugal or centripetal effect on the farming intensity cultivated depending on whether they 

increase or decrease the revenues per acre of land. The natural conditions also influences 

which crops that are cultivated, and may in some cases favor crops with higher yields in areas 

further away from the market (for discussion see Peet 1969; Peet 1970). 

     A long-term growth in demand decreases the impact of the distance on farming intensity. 

A rising demand leads to a general increase in the food prices. The increasing food prices 

make an intensification of the agricultural cultivation more profitable, both in the agricultural 

areas close to the marketplace (town) and in the remote areas. However, the agricultural 

productivity decreases at a faster rate in the rural areas close to the town, as they have higher 

share of inputs of capital and labor. Conversely, the increasing food prices leads to raising net 

prices for the peasants at distant locations, which thereby makes productivity-enhancing 

investments more economically viable over a larger space. The more intensive and technically 

more advanced system of crop cultivation also becomes more profitable at the distant 

locations due to the improving net-revenues. Furthermore, the inter-regional trade also 

increases in size due to the expansion of arable land, which facilitates a division of labor 

between the remote regions and the nearby regions (Peet 1969; Peet 1970).  

 

 

2.3 Hypotheses  

 

The previous discussion has focused on the development of property rights in Sweden, the 

long-term changes in demand and agricultural supply. The impact of distance on agricultural 

supply and the effect of long-term growth in demand on the spatial patterns of agricultural 

supply have also been discussed. If certain simplifying assumptions are made, many of which 

will be relaxed later, it is possible to analyze the impact of long-term growth in demand on the 

spatial patterns of agricultural supply in southern Sweden during the period 1702-1857. On 

the basis of the previous discussion, a model regarding the development of the spatial patterns 

of farming intensity can be made for southern Sweden during the period 1702-1857. It is 

reasonable to expect that the further away from the towns, the lower production will be. 

However, the impact of distance on agricultural production is to a large extent dependent on 

the changes in the land rents for the peasants. The noble tenants, who experienced increases in 

the labor duties and faced evictions, did not react in the same way to increasing prices as the 

freeholders and the crown tenants, whose land rents declined during the 18
th 

century and the 
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19
th

 century. For this reason, it is reasonable to assume that the crown tenants and the 

freeholders were more sensitive than the noble tenants. From the previous discussion, 

however, it seems likely that the impact of distance on agricultural supply should become 

weaker over time due to the long-term growth in demand, which improves the net-returns for 

the remotely located peasants. The variation in farming intensity should, therefore, be more 

pronounced at the beginning of the period, i.e. when there was a higher degree of self-

sufficiency. The spatial patterns of agricultural supply should also be less distinctive in the 

second half of the 18
th

 century, when the demand for grain increased in connection with the 

social differentiation. Similarly, I expect the spatial variation in agricultural intensity to be 

less pronounced when the exports of grain occurred during the first half of the 19
th

 century.     
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3. Data and area 

 

3.1 Source material 

 

The data on the agricultural production for the rural households is collected from the 

Historical Database of Scanian Agriculture
6
. The Historical Database of Scanian Agriculture 

also contains information on the size of each landholding (mantal), the type of ownership 

(i.e., manorial, crown or freehold), the timing of institutional changes (enclosures) and the 

natural conditions. The calculation of agricultural production in this dataset is based on the 

tithe payments, where every tenth of the harvest was paid to the local clergy. The tithes in this 

region were also paid to the Crown and to the church. The government regulations in the 

1680s fixed the annual amount of tithes paid to the crown and the church, and they remained 

so until the 1860s, while the tithes paid to the local clergy were flexible. The Historical 

Database of Scanian Agriculture contains information on the annual crop production for the 

period 1702-1857 and covers 34 parishes in Scania, but not any single household is accounted 

for during the entire period, since all tithe accounts were not maintained, and there was also a 

conversion of flexible tithes into fixed tithes. However, each farm is followed at least during a 

coherent time period of 25 years. Taken as a whole, the database covers almost 80 000 tithe 

payments for the entire period.  

     As mentioned earlier, the priest monitored and processed each tithe payment in the parish. 

Since the priest himself was also a farmer and lived in the same parish as the peasants who 

paid the tithes, the problem of cheating with the taxes should hypothetically be minimal. The 

fact that the tithes were also collected at the household level makes it possible to identify the 

number of taxpayers and the main principles of collecting the tithes. The production estimates 

are of high reliability, and this is underlined by the general agreement of the production 

estimates with the contemporary reports of harvest failures in the 18
th

 and 19
th

 century, the 

high correlations between the household’s total of production in the same year and the 

negative correlation with grain prices.   

     To calculate the households’ distance to the closest town, the old military map from the 

early 19
th

 century (Swe: “Den skånska rekognosceringskartan, 1812-1820”) is used. This map 

was constructed for military purposes during the period 1812-1820, and the aim was to ease 

                                                 
6
 The description of the Historical Database of Scanian Agriculture (HDSA) is based on Bohman (2009); 

Svensson & Olsson (2009a); Svensson & Olsson (2009b).   
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the movement of military troops in the case of a war. In the year 1812, when the construction 

of the map was initiated, clear instructions were given as to how the map should be drawn. 

The previous geographical maps lacked specific details on the features of the landscape, and 

they only contained judicial information and the topographic conditions in Scania were 

somewhat general on the maps. The new military map contained more detailed information on 

the topographic conditions and the different administrative units in Scania, e.g. parishes 

(Lewan 2004).  

     In the present study, the data from Historical Database of Scanian Agriculture is combined 

with the geographical information on distance from the old military map. By combining the 

two datasets, it was possible to obtain longitudinal data and, therefore, also to trace, and to 

compare, the impact of distance on agricultural supply. There are some problems to merge the 

data from these two sources, as the map was drawn during the period 1812-1820. The 

enclosures at the beginning of the 19
th

 century altered the geographical location of the rural 

households. However, this problem is rather small, as the farms just moved a small distance 

within the same village. Another problem occurs if the households disappeared during the 

course of the 18
th

 century. Therefore, information on distance are lacking for some 

households in Historical Database of Scanian Agriculture.   

 

3.2 Sample 

 

The sample of the present study consists of 34 parishes in southern Sweden for the period 

1702-1857. It covers almost 2200 farm units from different geographical parts of Scania. The 

information from all 34 parishes and 2200 farms units represent diverse natural conditions and 

socioeconomic conditions, which makes the sample quite heterogeneous. The sample’s degree 

of representativeness for the whole period may be discussed from several different positions 

and is summarized in Table 1 below. According to Campbell’s (1928) ethnological and 

geographical classifications on the agricultural areas in Scania, the sample can be classified as 

follows: 17 % of the farms in the sample were located in the plain district (favorable soil 

conditions), 46 % of the farms were situated in the intermediate district (less favorable soil 

conditions than in the plain district), and 37 % of the farms were located in the forrest district 

(unfavorable soil conditions). The sample also contains different type of land categories, as 

shown in the Table 1. With respect to the physical distance to the closest town, there are also 

large differences within the sample. The shortest physical distance to the closest town was 
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five kilometers, whereas the longest physical distance reached 44 kilometers. The mean value 

of the distance was 25 kilometers.  

 

Table 1: Descriptive statistics of sample, 1702-1857 

Variable name   Percentage/Mean  

Farm Size  Mantal  0.31   

 

Natural conditions 1) Plain  17  

  2) Intermediate 46 

3) Forrest  37 

 

Type of land  1) Freehold land 37 

  2) Crown land 21 

  3) Manorial 1 (ins) 25 

  4 Manorial 2 (uts) 17 

 

Initial enclosures 1) Not enclosed 70 

2) Initial enclosure 26 

3) Re-enclosed 4 

 

Radical enclosures  1) Solitary  5 

2) Not enclosed 77 

3) Enclosed  18 

Distance    25 (km) 

 

Source:  Historical Database of Scanian Agriculture 

 

The goal of the study is to trace the spatial patterns of agricultural supply in southern Sweden, 

and the design of the present sample makes it possible to fulfilling the aim. The sample 

displays rather large differences when it comes to the distribution of property rights, natural 

conditions and geographical locations, but the sample has a high degree of representativness. 

It has been selected to enable a thorough analysis of the determinants of agricultural 

production. The longitudinal data in the sample also facilitates a comparison of the changes in 

the spatial patterns of agricultural supply across both time and space.  
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3.3 Choice of time periods 

 

The intention here is to discuss the principles for the dividing the main period into sub-

periods. For the purpose of measuring the impact of long-run growth in demand on the spatial 

variation in farming intensity, and to facilitate a comparison over time, the covered time 

period here, 1702-1857, is divided into three sub-periods. The three chosen sub-periods will 

allow for an interpretation of how the long-term growth in demand affected the spatial 

patterns of agricultural supply in Sweden. The development is rather simplified, but the three 

periods are chosen to represent fairly stable periods with regard to the pattern of demand. The 

first period, when the level of self-sufficiency was high and the small-scale regional trade 

dominated, ends in the year 1775 with the first deregulation of the grain trade. With also the 

following deregulation of grain trade in 1810, the growth of the domestic market began to 

expand. Therefore, the second period account for a period of growth in domestic demand. The 

third and last period starts in the year 1826, since the prohibition of exports was removed in 

the previous year. Sweden was by then a net-producer of grain, and the exports of grain were 

also increasing rapidly due to a rising international demand for Swedish grain.  

 

3.4 Description of area 

 

The area covered by the sample stretches across the county of Scania in southern Sweden. 

The natural conditions of the landscape in Scania varied to a large extent. According to the 

earlier ethnological and geographical classification of Scania (Campbell 1928; Bohman 

2009), the landscape of the 18
th

 century can be divided into three types of agricultural areas: 

the plain district, the forest district and the intermediate land. The plain district was found 

along the south coast and the west coast but also extended inwards in parts of central Scania. 

The landscape was flat in the plain district, and the fertility of the soil was also favorable. This 

meant that the peasants in the plain district produced a considerable surplus of grain, but the 

deficit of building material due to the lack of forrest in the plain district encouraged trade with 

other parts of Scania, mostly with the forrest district. The forrest district covered foremost the 

northern and central parts of Scania. It was also located in some parts of inland Scania. The 

natural conditions in the forest district varied depending on the location in the district, but the 

conditions of soil conditions were generally poor due to both the hilly topographic conditions 

and the forrest features of the landscape. As a consequence of the natural conditions in the 
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forrest district, the output of production was mixed, and it included timber, tar, grain and 

animal production. Finally, the intermediate district in Scania covered both ends of the coasts 

in Scania but was also situated in the inner parts of Scania. In the intermediate district, the 

natural conditions also varied to a large extent. The landscape was both hilly and flat and, 

hence, the area of arable land was smaller than in the plain district. The natural conditions in 

the intermediate district had an impact on the production output, and it was rather diversified. 

The meadows were the main source of income but animal breeding was also important and so 

was production of grain.  
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4. Method 

 

4.1 Statistical model  

 

The aim of this paper is to study how the impact of distance on agricultural production 

changed during the period 1702-1857. The analysis is, therefore, carried out by examining 

which factors that have an impact on the household’s level of crop production. 

     The variable to be explained is change in annual grain production of each individual farm.  

The dependent variable is continuous and denotes whether an increase in terms of the level of 

grain production for each farm compared to the previous year has taken place. As instrument 

for the econometric analysis the general least square regression (GLS) is chosen. The panel 

regression models are estimated to account for the panel structure of the data set. This 

econometric analysis also makes it possible to measure how the independent variables explain 

the changes in crop production across both time and space. The econometric analysis of the 

crop production is performed separately for the three sub-periods, as discussed previously, in 

order to measure and compare the impact of distance on agricultural production with regard to 

the long-term changes in demand.   

     The independent variables in this paper are supposed to explain the variation in crop 

production over time and space. Consequently, other factors, apart from the distance, must 

also be measured in the model in order analyze the determinants of crop production for each 

farm, and how these determinants changed during the three sub-periods. Both time invariant 

and time varying variables are included in the models. The independent variables for the 

natural conditions, socioeconomic conditions, distance and mantal (farm size) vary between 

agricultural areas/parishes but are fixed over time. The variables for the initial enclosures and 

the radical enclosures changes over time but are constant between the cases. The crop 

production of each farm is, therefore, viewed as a function of mantal, distance, type of 

district, initial enclosures and radical enclosures. The regression estimates also contain a time 

variable and a squared time variable to measure unobserved changes over time (not reported 

in the regression estimates). The models estimated in three sub-periods are very similar to 

each other; the only differences are the exclusion of the dummy variable re-enclosed and the 

radical enclosures in the first sub-period, since these changes had not occurred at that time. 

The number of observations in the models are 19 930, 37 349 and 13 179, with the highest 

number for the sub-period 1776-1825 and the lowest number for the sub-period 1826-1857. 
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The theoretical considerations and the construction of the variables in the model are discussed 

in greater detail in section 4.2.  

 

4.2 Explanatory variables 

 

The underlying question of this paper is what factors that have an impact on agricultural 

output, so the dependent variable in the regressions estimates is the level of crop production 

of each farm, measured in hectoliters. The crop production consists of both grain and 

potatoes. The independent variables are presented in below, where a more detail description 

of the independent variables are given together with discussion of the expectations of the 

independent variables. 

 

Farm size  

The variable of farm size is indicates by mantal. The mantal was an administrative measure of 

the farms’ expected production capacity and was used for the purpose of collecting taxes. The 

size of the area was thus taken into account in the estimations of mantal. However, the mantal 

remained much the same, despite increasing land productivity, so this variable is a less 

accurate measure of the size of farms, although previous studies have demonstrated a close 

connection between the size of arable land and mantal at the beginning of the 19
th

 century 

(see Svensson 2001:62-66; Olsson 2005:76-80). The expectations on the regression estimates 

are that the size of mantal should have a positive impact on production, and it should also 

increase over time as land productivity increased.   

 

Natural conditions 

The variable natural conditions are supposed to control for the effect of soil quality on 

agricultural production, i.e. whether more favorable conditions raises agricultural output. The 

measure of soil quality is derived from Cambpell’s (1928) ethnological and geographical 

classifications of the main agricultural areas in Scania, which includes the following 

categories: plain district, intermediate district and forrest district. The peasants in the plain 

district are expected to be better off than the peasants in the other two districts, as the soil 

conditions were the most favorable there. The peasants in the intermediate district, in turn, are 

assumed to have a higher agricultural output than peasants in the forrest district due to the 

slightly better soil conditions. These variables are captured by categorical dummy variables. 
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Type of land 

The landed groups are categorized into four categories and are indicated by categorical 

dummy variables. The freeholders are the first category of landed groups, and they are 

expected to be better off than the other landed groups due to their stronger property rights. 

The tenants on crown land are the second category, and their socioeconomic position was 

similar in many respects with the freeholders. They are, therefore, only expected to be slightly 

worse off than the group of freeholders. The last two categories of landed groups consist of 

noble tenants. The distinction between these two categories is that the first group of noble 

tenants (“Manorial 1”) had weaker connections to the manorial estate, whereas the second 

group of noble tenants (“Manorial 2”) was controlled harder by the manor and had more 

extensive labor duties on the estate. The last category of noble tenants is for that reason 

assumed to be the worse off among the landed groups (see Olsson 2002; Olsson 2006). 

 

Initial enclosures 

The variables initial enclosure indicates whether a farm has been enclosed or not. Similarly, if 

the initial enclosure was repeated, this is indicated by the variable re-enclosed. Both of these 

variables are categorical dummy variables. These variables should be compared to the 

households that have not been enclosed. The fewer number of strips of land following the 

initial enclosures is expected to raise agricultural output, so the re-enclosure of land should 

also improve the economic performance of farms.  

 

Radical enclosures 

The enclosure of a farm is also expected to affect agricultural output positively due to the 

strengthened property rights and the new crops.  This variable is indicated by the variable 

enclosure and is a categorical dummy variable. There are also solitary households included in 

the analysis. Most of the solitary farms were found in the remote areas, especially in the 

forrest district, and they were not enclosed, since the land was already arranged in one single 

unit already. However, the impact of being solitary is not clear, at least not in comparison to 

the farms in the open-field system, which is the reference category here.    

 

Distance 

Turning to the measure of access to the market, the variable physical distance to the nearest 

town was chosen. Nonetheless, this measure is far from perfect. Given the plethora of options 

presented to peasants it is not obvious to what towns the products were sold to or that all 
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products were sold in one town. It is, however, reasonable to assume that producers wanted to 

minimize transport costs and, therefore, had most of their business relations with the nearest 

town. Furthermore, distance is not a perfect reflection of actual transport costs, as the 

transport costs was also influenced by the modes of transport, the quality of infrastructure and 

the topographic conditions. Taken on a very general level the variable physical distance 

should reflect the access to the market, especially when supplemented with a rough indicator 

of the road-holding qualities. As an indicator of the road-holding qualities, the average travel 

time per kilometer for the small roads and the main roads is chosen, and are based on 

contemporary estimations made by the Postal services in the 18
th

 century. The small roads 

have been multiplied by 1.33, since it took two hours to transport goods 10 kilometers on 

small roads but only one and half hour to transport goods on the main roads (Enghoff 

1938:97). The distance is expected to be negatively related to rural productivity growth. The 

distance is also squared to measure whether the impact is slower further away from the town. 
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5. Empirical analysis 

      

5.1 Statistical results 

 

Regression estimates 1702-1775 

The findings regarding the determinants of agricultural output are presented below. As may 

be seen in Table 2, the overall R-square value is 0.62, which means that the independent 

variables explain 62 % of the changes in the dependent variable. Thus, the value of 

explanation in the regression is much higher between the farms than within them, i.e. 0.01 as 

compared to 0.72, which indicates that most of the differences in grain production is found 

between the farms rather than changes over time. The main explanation for this is probably 

the variation in weather that had a large impact on the short-term fluctuations in agricultural 

output. 

 

Table 2: GLS-regression on crop production in southern Sweden, 1702-1775. 

Category  Variable  Coeff Std.Err. P>|z|                                                             

Mantal  Mantal in size 69.85 2.14 0.000      

Land ownership Freehold  r.c. - - 

  Crown  0.29 0.72  0.684  

  Manorial 1  -6.50 1.24 0.000           

  Manorial 2  -4.20 1.31 0.001   

Initial enclosures Not-enclosed   r.c. - -

  Enclosed  -1.78 0.52 0.001 

Natural conditions Plain  r.c. - -

  Intermediate  -35.82 1.48 0.000 

  Forrest  -34.93 1.53 0.000 

Distance  Distance  -0.52 0.13 0.000

  Distance2 (squared) 0.01 0.01 0.000 

Number of observations: 19 330 

Number of groups: 960    

R-Square within: 0.01  Wald chi2(5): 2739.31  

 between:       0.72                      Prob > chi2:  0.000            

 overall: 0.62  

Note: r.c. denotes reference category   
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The results for independent variables are shown in Table 2 above. Starting with the distance 

variables, they are both statistically significant. The negative sign of the distance variable is in 

line with the expectations. This shows that during this period the demand was weak, and this 

concentrated demand geographically, which lead to spatial differences in agricultural output. 

Moreover, there is a statistically significant but weak effect for the squared distance, which 

indicates that the impact of distance on agricultural production increased at a slower rate as 

the distances from the town reached long distances.        

     Turning to the control variables, the overall effect of the size of farm, measured as mantal, 

was a significant raise in grain production. The mean size of a farm was around an average of 

0.31 mantal, and the interpretation of the coefficient is that agricultural output increases with 

almost 70 hectoliters of grain when the farm size became three times larger in size.  

     The effect found for type of district is, as could be expected, also statistically significant. 

The results in Table 2 show that the peasants located in the intermediate and forrest district 

produced almost 35 hectoliters less of grain than the peasants in the plain district. This is most 

likely related to the better quality of the soil in plain district, which enabled for a considerable 

surplus production of grain, as opposed to the less favorable soil conditions in the 

intermediate district and forrest district. 

     The results displayed in Table 2 also show that the initial enclosures had a negative impact 

on crop production compared to unenclosed households. This variable is, however, not easy to 

explain. It may be that draining and ditching of new land in connection with the initial 

enclosures led to fewer draught animals, which resulted in less manure being produced. 

Before the introduction of new crops and the iron plough, this led to decreasing agricultural 

output (Gadd 1983).                

     When it comes to differences between the different land categories, there are two estimates 

that are statistically significant. However, there is no statistical difference between the crown 

tenants and freeholders, as seen in Table 2. This highlights the similar socioeconomic 

conditions for both of these groups during this period. Thus, the results demonstrate the worse 

economic performances of noble tenants compared to the freeholders, where manorial 1 

denotes those noble tenants who lived outside the parish and manorial 2 signifies those 

peasants who lived inside the parish and had a closer connection to the manorial estate 

(Olsson 2005).  

 

 

 



 32 

Regression estimates 1776-1825 

 

The statistical results for the period 1776-1825 are reported in Table 3 below. The overall R-

square value of the regression is 0.50, which means that 50 percent of the variation in grain 

production is explained by the included variables in the regression estimate. As could also be 

expected, the regression still explains more of the variation between the farms than over time, 

but the value of explanation within farms is higher than in the previous regression estimates, 

which is probably due to the inclusion of the radical enclosures in the estimates.  

 

Table 3: GLS-regression on crop production in southern Sweden, 1776-1825. 

Category  Variable  Coeff Std.Err. P>|z|                                                             

Mantal  Mantal in size 124.87 3.62 0.000       

Land ownership Freehold  r.c. - - 

  Crown  -1.89 0.72  0.026  

  Manorial 1  1.16 0.82 0.426           

  Manorial 2  -7.17 1.69 0.000   

Initial enclosures Not-enclosed   r.c. - -

  Enclosed  1.31 0.52 0.001 

  Re-enclosed  0.45 0.83 0.581 

Radical enclosures Open-field  r.c. - - 

  Enclosure  12.30 0.50 0.000 

  Solitary  -1.60 3.07 0.601 

Natural conditions Plain  r.c. - -

  Intermediate  -36.77 1.72 0.000 

  Forrest  -41.58 1.98 0.000 

Distance  Distance  -1.39 0.20 0.000

  Distance2 (squared) 0.01 0.01 0.000 

Number of observations: 37 330 

Number of groups: 1505    

R-Square within: 0.25  Wald chi2(5): 14280.68  

 between:       0.59                       Prob > chi2:  0.000            

 overall: 0.50  

Note: r.c. denotes reference category  
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Table 3 above display the results of regression estimates for the period 1776-1826. The effect 

of distance on crop production is still statistically significant, and the negative sign of the 

distance variable is also as expected, even though the impact of distance on agricultural 

production increased in importance compared to the previous period (1702-1775). This 

indicates that, when demand for agricultural products increased, the spatial variation in 

agricultural intensity became more distinctive. However, there is still a statistically significant 

but weak effect for the variable squared distance. This shows that the impact of distance on 

agricultural production increased at a slower rate as the distance increased, i.e. a threshold 

effect.        

     There was an overall positive effect of the size of farm on grain production, as could be 

expected. Since the mean size of a farm was around an average of 0.31 mantal during the 

entire period, the interpretation of the coefficient is that agricultural output increased with 

around 124 hectoliters of grain when  the size of the farm increased by three times.  

     The type of district is still statistically significant. The peasants situated in the intermediate 

district produced almost 37 hectoliters of grain less than the peasants in the plain district. 

Moreover, the peasants located in the forrest district produced a reduced amount of about 41 

hectoliters of crop production less than the peasants in the plain district. This is in line with 

what could be expected. The higher quality of the soil conditions in the plain district led to 

higher agricultural output for the peasants there. The peasants in the intermediate district had 

slighter better soil conditions than the peasants in the forest district, as shown by the 

difference in agricultural output. 

     The results in Table 3 also show that the initial enclosures during the middle of the 18
th

 

century had a positive impact on crop production, but there is not a statistically significant 

effect of the re-enclosure of land. Even more important for raising agricultural output were the 

radical enclosures at the beginning of the 19
th

 century. The radical enclosures of farms 

increased agricultural output by almost 12 hectoliter of crop production. Thus, the effect of 

being solitary is not statistically significant, which implies that the conditions were fairly 

similar for the solitary peasants to that of peasants in the open-field system.  

           The regression estimates in Table 3 also indicates that the crown tenants performed 

worse than freeholders. The crown tenants produced almost 2 hectoliters less of grain than 

freeholders. However, there is a lack of statistical significance for the noble tenants who lived 

outside parish and paid most of their rents in kind or money, which is not in line with the 

expectations. Even so, the noble tenants who lived in the same parish as the manorial landlord 

had a considerable worse economic performance than the freeholders. They produced almost 
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7 hectoliters less of crop production. It is, however, hard to give any more thorough 

explanations for this difference, given the data at hand.   

 

Regression estimates 1826-1857 

 

The estimates for the period 1826-1857 are reported in Table 4. As shown, the overall R-

square value of the regression is 0.47, but the R-square is higher between the farms than 

within. The between R-square value is 0.49, whereas the within R-square value is only 0.19, 

which is probably, as mentioned before, caused by the exclusion of weather in the regression 

estimates.  

 

Table 4: GLS-regression on crop production in southern Sweden, 1826-1857. 

Category  Variable  Coeff Std.Err. P>|z|                                                             

Mantal  Mantal in size 163.87 3.62 0.000      

Land ownership Freehold  r.c. - - 

  Crown  -5.57 1.85  0.003  

  Manorial 1  -14.53 3.45 0.000           

  Manorial 2  -19.91 3.37 0.000   

Initial enclosures Not-enclosed   r.c. - -

  Enclosed  7.39 2.75 0.007 

  Re-enclosed  -3.70 0.83 0.513 

Radical enclosures Open-field  r.c. - - 

  Enclosure  12.30 0.50 0.910 

  Solitary  -1.60 3.07 0.924 

Natural conditions Plain  r.c. - -

  Intermediate  -41.60 3.88 0.000 

  Forrest  -61.71 3.79 0.000 

Distance  Distance  -2.13 0.66 0.000

  Distance2 (squared) 0.03 0.01 0.000 

Number of observations: 13 179 

Number of groups: 1247    

R-Square within: 0.19  Wald chi2(5): 4195.60 

 between:       0.49                       Prob > chi2:  0.000            

 overall: 0.47  

Note: r.c. denotes reference category     
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As shown in Table 4 above, the effect of distance is statistically significant, and the impact of 

is negative on agricultural production. This indicates that the spatial variation in agricultural 

intensity became more pronounced during this period. The estimate of the squared variable 

distance indicates a small, positive effect, and this effect is also statistically significant. This 

means that the impact of distance on agricultural production diminished at a slower rate with 

long distances.        

     The size of farm had a positive impact on grain production during the period 1826-1857. 

The interpretation of the coefficient is that agricultural output increased with around 163 

hectoliters of grain, if the size of the farm were enlarged by three times in size.  

     The type of district is also statistically significant. The peasants in the intermediate district 

had an agricultural output of grain that was almost 42 hectoliters lower than that of the 

peasants in the plain district. Moreover, the peasants situated in the forrest district produced 

about 41 hectoliters of crop production less than the peasants in the plain district, while the 

peasants situated in the forrest district produced almost 62 hectoliters less than peasants in the 

plain district. This underlines the importance of natural conditions when the 

commercialization of agriculture accelerated.  

     The results in Table 4 also show that the initial enclosures starting in the middle of the 18
th

 

century had a positive impact on crop production, which increased the agricultural output by 7 

hectoliters, but the re-enclosure is not statistically significant. Moreover, the radical 

enclosures at the beginning of the 19
th

 century were important for raising agricultural output, 

but they are not statistically significant for this period. Considering that the enclosure of a 

farm increased agricultural output by almost 12 hectoliter of crop production in the previous 

period, the probable explanation for the lack of statistical significance is that few of the farms 

in the sample were enclosed during this period. Being solitary is not statistically significant 

either, which still implies that the conditions were fairly similar for the solitary peasants to 

that of peasants in the open-field system.  

           The empirical analysis in Table 3 also indicates that there were still large 

socioeconomic differences between the peasants. The crown tenants produced almost 6 

hectoliters less of grain than freeholders. The noble tenants (“Manorial 1) who lived outside 

the parish had close to 15 hectoliters less crop production less than the freeholders, while the 

noble tenants who lived in the same parish as the manorial landlord had a considerable worse 

economic performance. Their crop production was almost 19 hectoliters less than the 

freeholders’ amount of crop production.  
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5.2 Discussion of results 

 

The overall effect of distance was a significant decrease in grain production. The spatial 

patterns of agricultural supply in southern Sweden was already established at the beginning of 

the 18
th

 century, and from that time onwards the spatial variation in farming intensity became 

more pronounced. The somewhat weaker impact of distance on agricultural production in the 

first period indicates that growth in demand led to less pronounced spatial patterns of 

agricultural supply. As the analysis of demonstrated, the period of increasing 

commercialisation did not reduce the spatial variation. Rather, the impact of distance on 

agricultural production increased during the second period and also during the third period. 

The long-term growth in demand was not enough to weaken the strong connection between 

distance and agricultural intensity during latter part of the agricultural transformation in 

southern Sweden. This should be interpreted as the lack of integration of the remotely 

peasants in the markets of pre-industrial Sweden. 
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6. Closing discussion 

 

6.1 Summary 

 

The first purpose of this study has been to examine the impact of the space on agricultural 

production, measured as the distance to the closest town, during the period 1702-1857. The 

second aim of this paper has been to study the impact of long-run growth in demand on spatial 

variation in farming intensity. An examination of the impact of long-run growth in demand on 

spatial patterns of agricultural supply during a phase of agricultural transformation provides 

new insights into the dynamics of markets in a pre-industrial context. A diminishing impact of 

distance on agricultural productivity has here been interpreted as an important step towards a 

more developed internal market.   

    In the theoretical background, the spatial model von Thünen was discussed. According to 

this model, the main reasons for the spatial patterns were due to differences in capital and 

labor inputs as well as the cultivation of crops with different yields, which was caused by the 

higher net-prices for the peasants located nearby the towns. However, a raise in the demand 

should result in an improvement in the terms of trade for the remotely located peasants, which 

would thereby stimulate productivity-enhancing investments over a larger economic space. 

This would have a diminishing impact on the spatial patterns of agricultural supply. It was 

here hypothesized that the variation in farming intensity in the case of southern Sweden 

should be more pronounced at the beginning of the period, i.e. when there was a higher degree 

of self-sufficiency, but should also be less distinctive in the second half of the 18
th

 century 

when the demand for grain increased. Similarly, the increasing international demand for grain 

during the first half of the 19
th

 century ought also to have a diminishing impact on the spatial 

variation in farming intensity.       

     The empirical analysis of this paper is done by means of an econometric method. As a 

choice of instrument the general least square regression was selected in this paper. This 

method made it possible to control for both time and space in the regression estimates. The 

dependent variable was the amount of crop production of each farm household, measured in 

hectoliters. The estimations were made for the three specified sub-periods: 1702-1775, 1776-

1825 and 1826-1857. These three sub-periods were chosen to represent fairly stable periods 

with regard to the pattern of demand. For three sub-periods the independent variables are 

mantal, natural conditions, type of landownership, initial enclosures, radical enclosures and 
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distance. The models estimated in three sub-periods are very similar to each other, although 

the dummy variable re-enclosed and the radical enclosures are excluded in the first sub-

period, as these changes had not occurred at that time.   

     The spatial patterns of agricultural supply showed a rather unexpected development. The 

results demonstrated that the spatial variation in farming intensity became more pronounced 

over time in southern Sweden, despite a considerable growth in the demand, which would 

support the view that there was spatial concentration in demand, especially during the periods 

1776-1825 and 1826-1857. The main finding is that long-term growth in the demand was not 

in itself a sufficient pre-condition for reducing the spatial variation in farming intensity.  

 

6.2 Concluding remarks 

 

This paper has studied the impact of long-term growth in demand on the spatial patterns of 

agricultural supply in southern Sweden during the period 1702-1857. In previous research of 

pre-industrial rural societies, clear spatial patterns of agricultural supply have been found, 

both in pre-industrial Europe (Grantham 1978; Grantham 1989; Kopsidis 2009) and in the 

less-developed countries of today (Benziger 1996; Stifel & Minten 2008). The main 

contribution of the present study is the long-term perspective and the emphasis of the impact 

of long-term growth in demand on spatial variation in farming intensity. New evidence is 

presented here, supporting a more negative view of the growth of a domestic market in 

southern Sweden compared to the previous research on market integration in Sweden (Jörberg 

1972). 

     The results presented here demonstrate that the spatial pattern of agricultural supply in 

southern Sweden was well established already at the beginning of the 18
th

 century, when there 

was a high degree of self-sufficiency and limited trade. Despite a considerable growth in the 

demand during the late 18
th

 century and early 19
th

 century, which was due to the increasing 

social differentiation, the spatial patterns of agricultural supply did not become less 

pronounced, but rather the opposite. In fact, the spatial variation in farming intensity 

increased during the period 1776-1825 compared to the period 1702-1775.  As also shown in 

the empirical analysis, the impact of distance on agricultural productivity became even more 

distinctive during the period 1826-1857, regardless of the rising international demand for 

grain, which potentially could induce productivity-enhancing investments in the more remote 

areas. The interpretation of the results is that the commercialization increased further in those 



 39 

areas where it already had began. The main explanation for this pattern is probably the 

declining net-prices as the distance to the market increased, which concentrated demand and, 

hence, productivity-enhancing investments in a limited space nearby the towns.  

     In theory the long-term growth in demand should lead to a lesser spatial variation in 

farming intensity. However, there is little support for this argument in this study. The results 

show that the spatial patterns of agricultural supply increased over time, regardless of the fact 

that there was long-term growth in the demand in southern Sweden during the period 1702-

1857. The exact mechanisms are difficult to pinpoint given the data at hand. A possible 

explanation for the persistence of the spatial variation in farming intensity during the course 

of the 18
th

 century and the early 19
th

 century may be an insufficient transport infrastructure. 

High transport costs may lower, or even erase, the profits of selling products in the towns, 

which means that the peasants who are located in the remote areas react slower to new market 

possibilities, especially in comparison to the centrally located peasants who are situated 

nearby the towns (Visser 1980). It seems likely that insufficient infrastructure in southern 

Sweden was a probable explanation for the persistence, and even the increase, in the spatial 

variation of agricultural intensity.     

     In conclusion, the results show that the spatial patterns of farming intensity were a long-

lasting feature of the pre-industrial society of southern Sweden. The spatial patterns of 

agricultural supply was already established at the beginning of the 18
th

 century, and from that 

time onwards the spatial variation in farming intensity became more pronounced. It is evident 

that certain preconditions must be fulfilled for the spatial variation in farming intensity to 

diminish. The transport costs must be at levels that do not lower, or even erase, the profits of 

transporting agricultural products to the market. There must also be a considerable growth in 

demand at the same time, which induces productivity-enhancing investments over a larger 

economic space. The more pronounced spatial patterns of agricultural supply in southern 

Sweden imply that these pre-conditions were not in the place. The impact of distance on 

agricultural production did probably not start to decrease until later - during the second half of 

the 19
th

 century – when the railway network expanded and further agricultural growth 

occurred due to the new technical changes, e.g. fertilizers and agricultural machinery. This 

most likely meant that agricultural production was profitable in a way that made it less 

dependent on the distance to markets and the demand coming from there.      

     This preliminary study has provided new insights into the spatial patterns of agricultural 

supply in southern Sweden during the period 1702-1857. The analysis has demonstrated that a 

clear spatial variation in farming intensity existed, and that these spatial patterns became more 
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pronounced over time, despite a considerable long-term growth in demand. There are several 

ways in which this issue could be studied further and more thoroughly. Firstly, the impact of 

transport costs on agricultural productivity could be further delved into by taking into account 

the modes of transports, the quality of infrastructure and the natural conditions. The approach 

here should be dynamic and try to measure the changes in transport costs over time. Secondly, 

future research could also study the spatial diffusion of productivity-enhancing investments, 

e.g. new crops and new technology, which would further increase the understanding of the 

mechanisms causing spatial variation in farming intensity. Finally, the links between the 

urban-rural areas could also be further explored by investigating the trade-networks and credit 

relations, and the spatial dimension of these relationships.   
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