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[bookmark: _Toc514692616][bookmark: _Toc516155619]Summary
Rural shrinkage is occurring more frequently in an ever globalizing world. The aim of this thesis is to acquire and analyze information on rural shrinkage in the province of Groningen.  The central question is stated as follows: What are the most influential factors on rural shrinkage in the province of Groningen? The main method of this research is the use of the Geographical Information System (GIS), to display and analyze the affecting factors of rural shrinkage. Thereafter, these factors will statistically be tested to identify existing correlations through a regression analysis. At the same time it is important to ascertain if there are differences between urban and rural population considering their social environment. This will be examined by a statistical test for independent samples. The methods above have acquired insights in the complexity of rural shrinkage. The municipality of Groningen has become the urban capital of services and accessibility, whereas remaining municipalities of the province show random patterns of population decline.  
1. [bookmark: _Toc514692617][bookmark: _Toc516155620]Introduction
In the last couple of years, rural shrinkage has become a major planning problem in the Netherlands. The Netherlands is facing a declining population in a postmodern time. This means that citizens have a desire to choose where and how they want to live.  
According to Wang (2010), it is expected that population decline will predominantly affect the rural areas of countries, which could even adjust inequality within the whole country. Particularly, urban and rural areas will diverge into segregated regions, as the movement of highly educated individuals towards cities may have negative social, cultural and political effects on the development of a country (Wang, 2010). Furthermore, the trend of out-migration from rural areas may have a negative effect on the economic development of the greater region. Rural economies will decline and perhaps even disappear, whereas urban entrepreneurs will increasingly compete mutually (Wang, 2010). This does not only result in wealth inequalities between rural and urban areas within a region, but the whole economic development of a country could suffer because of this phenomenon. 
Regarding the assumptions above, it is possible to conclude that rural shrinkage is a serious planning problem within Western societies. Wang (2010) explains why out-migration of rural areas should be prevented. Wang’s conclusion however, does not indicate in which way rural shrinkage could be addressed. In general, the aim of this research is to describe which factors hold the strongest influence on rural shrinkage. This aim resulted in the following central question: What are the most influential factors on rural shrinkage in the province of Groningen? The province of Groningen in the Netherlands will be used as case study, as it is expected that rural shrinkage presents itself here (Province of Groningen, 2015).
Based on the research aim above and the theoretical framework starting at page 4, the following five sub questions have been formulated:

· What are the shrinking areas in the province of Groningen? 
· To what extent does the living environment influence movement?
· To what extent do economic factors play a role when it comes to rural shrinkage?
· What influence does infrastructure have on population shrinkage?
· To what extent can policies influence rural shrinkage? 

The structure of this thesis consists of a theoretical framework, a methodology, results and a conclusion. Conceptualizing the theoretical framework will contribute to understand the phenomenon of rural shrinkage. The methodology will explain data selection and the methods that have been applied. Thereafter, the analysis attempts to declare the predominant factors of rural shrinkage. The conclusion will summarize all of the findings and provide recommendations for further research. 
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3. [bookmark: _Toc516155622]Theoretical framework
[bookmark: _Toc516155623]3.1 	An integrated approach
When it comes to regions, it is difficult to uncover which government holds the final responsibility. The European Union is highly active on regional policies and practices influence through directives. Generally, the EU desires to create a liberalized, harmonized and free integrated, internal market. By implementing this, the European Union wants to provide an ever closer Union. This means that regions will converge on an economic level. 
Policies on rural regions are mentioned in the EU rural framework, which consists of six rural development priorities. National governments are obliged to implement these priorities in their own policies (European Commission, 2014). Rural areas are therefore influenced by the EU framework, but addressed on national- or regional scale. 
The national government of the Netherlands designed a so-called pillar approach regarding shrinkage. The three pillars endeavor to preserve houses, services, employment and economic activities within shrinkage regions (Rijksoverheid, 2014).
The collaboration agenda 2015-2016 of the Dutch state contains further details on how the pillar approach operates and which stakeholders are involved. However, it seems that results of these projects are to be found indirectly on a regional scalar level. The province of Groningen has implemented an Agenda Shrinkage Policy 2015-2020. This Agenda indicates that especially the eastern part of Groningen lacks liveability. The province has suggested creating collaboration with the national government, other provinces and municipalities that are dealing with population declines (Province of Groningen, 2015). Restructuring the housing stock and attracting local services should be the key factors to create higher liveability within the eastern part of Groningen (Province of Groningen, 2015). 
So, it seems that agendas from different governmental scalar levels converge into the same ideas and that integrated approaches will be applied in the future (De Roo, 2013). This means that the New Environmental Law has obtained more influence. The New Environmental Law was implemented to simplify existing spatial laws and aims to create more flexibility within area development plans (Renooy et al., 2011). It is expected that rural shrinkage will increasingly be addressed in a more decentralized way. The provinces and municipalities are stimulated to create the same targets cooperatively. An integrated approach could therefore not only strengthen connectedness between regions, but also clarify the complexity of rural shrinkage (De Roo, 2013).
[bookmark: _Toc516155624]3.2	Theories addressed to rural shrinkage 
Not only policies, laws and regulations define how to deal with rural shrinkage. There are also scientific perspectives on the matter. The key to explain rural shrinkage according to Kumpikaite & Zickute (2012) is to look more closely at human behavior. Migration is quite a complicated phenomenon, because it contains underlying decisions of people. These underlying decisions are affected by push and pull factors. The following paragraph will summarize fundamental theories regarding shrinkage. 
One of the first attempts to understand differences between urban and rural populations was introduced by Tönnies in 1926 (LeGates & Stout, 2013). Tönnies experienced a growing urban society, in times of an industrial revolution. Meanwhile, rural areas would decline in terms of economic growth. Tönnies saw that rural populations stayed relatively small in contrast to urban populations. A rural area is therefore described as a ‘community’ or ‘gemeinschaft’, where an urban area was referred to as a ‘society or gesellschaft’. In other words, inhabitants of communities knew or recognized one another and societies were dominated by insecurity and anonymity. In modern societies however, anonymity will not always be perceived in a negative way (LeGates & Stout, 2013). What could be learned from Tönnies is that rural and urban populations experience different push and pull factors. Underlying decisions of people are therefore influenced by their living environments. When people are ‘pushed’ out of the area, it is expected they will look for opportunities in a more ‘pulling’ area (Kumpikaite & Zickute, 2012). 
The most influential pull factors are often related to economic elements and driven by cities (Wang, 2010). Agglomeration within urban areas ensures not only wider employment and education opportunities, but also a higher variety of activities (Higano, 2004). The fact that urban areas contain a higher variety of services could be explained by Christaller’s Central-Place theory (Alao, 1997). This theory shows that basic services are able to function within high competitive conditions, because they hold a low threshold value. In other words, basic provisions can exist with relatively low costs, even when their profits are negligible. Services with higher threshold values however, carry much wider service areas with them. This is the reason why, for example, hospitals are predominantly located within cities. Also, travel distances play an important role when it comes to basic services. If particular areas lack basic amenities, citizens might want to leave (Higano, 2004).
A downside for rural areas that comes with agglomeration theories is the occurrence of brain drain, which implies that students move to the city after graduation (Woods, 2010). This also contributes to movement out of rural areas. 
Push and pull factors are also able to increase the effect of movement in terms of housing distribution. The areas that are under pressure because of decreasing populations end up in a downward spiral (Sousa & Pinho, 2014). Imbalance within the housing market could therefore intensify outmigration of shrinking areas. Regions that benefit from these dynamics are in most cases located in and around cities, as humans show signs of herd behavior (Kumpikaite & Zickute, 2012). This means that people tend to move towards areas where other people are increasingly concentrating (Sousa & Pinho, 2014). 
Policies addressing rural shrinkage can be improved by looking at the push and pull factors of the concerning areas (Kumpikaite & Zickute, 2012). Several analyses on how to enhance pull factors exist already a couple of analyses on how to enhance pull factors. For example, Tietjen & Jorgensen (2016) concluded that planners should implement a more integrated approach. When it comes to the revival of a rural area, local entrepreneurship is seen as the key factor. Moreover, entrepreneurship regarding rural areas is not only about numbers, but also about their business environment. By involving local entrepreneurs, the local governments are able to create conditions which persuade entrepreneurs to stay. Increasing entrepreneurship could realize a more attractive living environment. In addition, inhabitants that are familiar with the concerning area might be able to advise planners, by pointing out which services lack within the area.   
The endeavoring of a more attractive region is called the ambassador approach (Harfst et al., 2017). The ambassador approach explains that social inequalities should not be addressed from a national level, but regionally (Ballas et al., 2017; Harfst et al., 2017). Regions are sometimes formed across borders of countries, provinces and municipalities. Regions can therefore be defined by their characteristics and need different development approaches for economic purposes (Ballas et al., 2017). The ambassador approach indicates that characteristics of regions should be strengthened. This will differentiate regions from each other, which leads to increasing attractiveness of a region. 
Another way to enhance pull factors is by creating a strong connectivity between urban and rural regions (Harfst et al., 2017; van Wee et al., 2013). Mobility and infrastructure play an important role when it comes to interconnectedness. Improved connectivity could for example provide smaller commuting distances, but also create wider service areas for provisions (Harfst et al., 2017; Alao, 1997). Ergo, it can be concluded that accessibility could positively affect attractiveness of regions (van Wee et al., 2013).
[bookmark: _Toc516155625]3.3 	Conceptual model of rural shrinkage
The multiple policies addressed to rural areas, together with the scientific approaches, are the fundaments to clarify the factors that influence shrinkage. To conduct further research, conceptualizing the theoretical framework would contribute to the understanding of rural decline. 
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Figure 1:		Conceptual model of rural shrinkage	
Figure 1 indicates that rural shrinkage is influenced by various push and pull factors, as the purpose of this thesis is to explain which factors have most impact. 
This conceptual model will guide the analyses step by step. The first step is to map and distinguish shrinkage areas from other regions. Afterwards, these areas will be compared to one another based on various push and pull factors. 
4. [bookmark: _Toc516155626] Methodology
[bookmark: _Toc516155627]4.1 	Defining rural and urban areas
The statistics regarding Dutch migration development are gathered and published by the Central Bureau of Statistics (CBS, 2018). The main problems with pointing out rural shrinkage areas however, are the terms ‘rural’ and ‘urban’. According to Hart et al. (2005) it is impossible to draw an exact border between rural and urban areas. First, there exists a so-called spatial trap, meaning that it is difficult to define on which scale regions should be analyzed. Observing the same region from different scalar levels, would therefore affect the outcome of a particular region. Cohesive with the spatial trap, are the differences in characteristics of countries. In the Netherlands for example, rural regions would never be defined as rural regions in the United States. This could either be explained because of the spatial differences regarding surface area, but also because of cultural disconnection. And last, urbanity could be determined on diverse grounds. Hart et al. (2005) mention that the most convenient characteristics are: population density, population numbers or housing density. 
[image: ]Because of these reasons, urbanity should not have a general definition. The urbanity of a concerning area however, should be based on strong arguments and the availability of data instead (Hart et al., 2005). For the province of Groningen, it is important to bear in mind that CBS gathered large and detailed statistics on a municipal scalar level. With these numbers, CBS offers the possibility to measure shrinkage in terms of population size, inhabited houses and population density. It is therefore a logical method to use the municipalities as observation scale. However, displaying the shrinkage figures per municipality would still not include a border between rural and urban areas, as density could also diversify areas in terms of urbanity within municipalities. Hence, municipalities are often seen as collaborating organs. They could be observed as regions both individually and collaboratively (Wang, 2010; Ballas et al., 2017). This shows that even the more rural areas will be part of a wider network, which means that municipalities within the province of Groningen hold the most convenient scale to define an area as ‘urban’ or ‘rural’. 

Figure 2:		Absolute migration numbers per municipality between 2010 and 2016



[image: ]Figure 3:	Relative population development (net-migration in comparison with the total population) per municipality between 2010 and 2016  

Figure 2 shows the net-migration per municipality, which indicates absolute shrinking or growing populations. This map presents that Stadskanaal, Delfzijl and Eemsmond are the main shrinkage areas, whereas Groningen and Haren are the main growing areas. On the other hand, figure 3 shows index figures that indicate relative shrinking or growing municipalities. From this point of view, Loppersum experienced the fastest shrinkage, whereas Haren experienced the highest growth between 2010 and 2016. 
It can be concluded that despite the presence of the spatial trap, figure 2 and 3 created a general representation of movement within the province of Groningen. However, these maps did not yet create the possibility to conduct further analysis on rural shrinkage, as urbanity should be linked to shrinkage first (Hart et al., 2015).  

As mentioned before, measuring urbanity is most convenient based on population density, population numbers or housing density (Hart et al., 2015). Arguments on which grounds urbanity should be defined can therefore be ignored, as CBS offers all the statistics on these classifications. Furthermore, GIS contains the possibility to place various transparent layers on top of each other (Ballas et al., 2018). This means that data of population density, as well as population numbers and housing density are able to identify the rural and urban areas within the province of Groningen collectively (figure 4). 
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Figure 4: 	Municipalities from rural (white) to urban (red) based on population density, number of inhabitants and housing density between 2010 and 2016

Figure 4 indicates that Groningen, Hoogezand-Sappermeer and Appingedam hold the most urban characteristics, whilst Loppersum, De Marne and Oldambt are classified as rural municipalities. 
Thus, figure 2, 3 and 4 form the fundamental maps for the analysis. Observing these figures suggests that the municipality of Groningen is the growing urban capital of the province, whereas the northern rural municipalities seem to decline in terms of population.
[bookmark: _Toc516155628]4.2	Measuring preferences between urban and rural areas
Before rural shrinkage will be linked to push and pull factors, it is important to test underlying decisions of people, as urban and rural populations do not share similar interests when it comes to their living environment (Kumpikaite & Zickute, 2012). This point is strengthened by Tönnies, as he suggests that urban and rural populations have different social constructions (LeGates & Stout, 2013). Rural populations shape the idea of a community, whereas urban areas are dominated by preferences for anonymity. Living environments should therefore be the starting point to clarify underlying decisions of people. Analyzing significant differences within SPSS however, means that data should be divided into two groups (Moore & McCabe, 2006). The 23 municipalities of Groningen will therefore be distinguished in rural or urban categories, based on figure 3. Hence, drawing a border between urban and rural regions will be avoided as not all 23 municipalities will be included in the analysis. This means that Groningen, Hoogezand-Sappermeer and Appingedam will be selected as urban regions, whereas Loppersum, De Marne and Oldambt will be classified as rural regions for the analysis. 
Data on differences between urban and rural populations has been gathered at the hand of surveys through the distribution of flyers. These flyers referred inhabitants to an online survey in Maptionnaire, which resulted in 43 respondents (see appendix, SPSS output 1). All of the respondents were able to fill in the questionnaire anonymously. Maptionnaire however, caused technical problems along the way. Various respondents have not come through and not all cells in the Excel output contained data. This method of data collection was therefore not able to gather enough responses to carry out a two sample independent T-Test. The solution for this problem is to analyze differences between urban and rural populations at the hand of a non-parametric Mann-Whitney U test (see appendix, SPSS output 1). The null hypothesis of this test states that there are no differences between the ranks. Questions for the statistical test are based on theories of Tönnies (1926), Christaller (1933), Higano (2004), Kumpikaite & Zickute (2012) Sousa & Pinho (2014) and Van Wee et al. (2013). 
[bookmark: _Toc516155629]4.3 	GIS analysis
As mentioned before, the theoretical framework shapes the fundamental factors for exploring rural shrinkage. One of the methods of the analyses within chapter 5 contains GIS maps to show how push and pull factors developed within Groningen. Earlier studies from Ballas et al. (2017) have shown that GIS offers strong comparing methods. Therefore, comparing municipalities through GIS could contribute to the understanding of rural shrinkage. The analysis will identify the importance of services, housing market mechanisms and infrastructure. 
[bookmark: _Toc516155630]4.4 	Regression analysis
A second analysis tests if the interpretations through GIS maps could significantly be connected to rural shrinkage. SPSS provides the possibility to perform various ways of linear regressions based on intermediate steps. Correlations regarding rural shrinkage should be identified by the ‘enter’ method, as push and pull factors are around at the same time and can also affect one another. The ‘enter’ method therefore, comes close to a reflection of reality. Kumpikaite & Zickute (2012) mentioned various theories that handed regression analyses to measure migration as well. It is expected that a regression analysis could therefore uncover significant correlations between rural shrinkage and its causes. Before any conclusions are made, it is relevant to explain why these particular variables have been chosen and in which way they are formed (Moore & McCabe, 2006). The constant variable, migration, will be compared to its variables in both absolute and relative numbers. The reason for this is simple, as shrinkage can be indicated in both ways. The relative decline is given in percentages of the total population per municipality. Most of the independent variables are also represented relatively, as municipalities will be compared to each other. Variables will be selected based on the factors of the conceptual model. The main null hypothesis indicates that there is no linear relation between migration on the one hand and distance to basic services, economic opportunities, inhabitant houses, total decline of real estate value, unemployment rates and distance to transit point Groningen on the other hand. 
5. [bookmark: _Toc516155631]Results
[bookmark: _Toc516155632]5.1 	Results statistical difference analysis 
Despite the fact that a Mann-Whitney U test is not as reliable as a T-test for independent sample, the Mann-Whitney U test resulted in various significant differences between urban and rural respondents (figure 5) (see appendix for ranks). It seems that rural inhabitants hold a stronger feeling towards being in property of a front and/or backyard, peace and quiet and the surrounding of green space or nature. Preferences like having space and being close to nature are typical characteristics of rural regions (Woods, 2010). These outcomes can therefore be seen as typical distinction between urban and rural areas. Besides this, the rural sample considers proximity of conveniences stores and leisure facilities as less important compared to the urban sample. Urban populations presumably experience travelling longer distances as higher exertion than rural populations (Van Wee et al., 2013). Furthermore, urban populations are accustomed to having around a higher variety of services. A more striking finding is that the inhabitants of the province share the same feelings about anonymity and community, presumably because people do not relate their living environments to these definitions in everyday life. Also, employment and education services are equally important for both sample groups. These findings could either suggest that rural populations are prepared to put in higher efforts or that rural areas lack behind in terms of services compared to urban areas. The latter could explain why rural inhabitants would move to urban areas. The following analysis will examine if these assumptions present themselves in the province of Groningen.
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Figure 5: 	Outcome of the Mann Whitney U Test showing the differences in preferences between urban and rural populations














[bookmark: _Toc516155633]5.2	Results obtained through GIS 
Figures 6 and 7 indicate that the municipality of Groningen contains the highest amount of services. This shows that the municipality of Groningen holds the widest service area in the province due to agglomeration (Higano, 2004). Groningen presumably also covers the highest variety of services, which means that high threshold services are located within this particular urban area (Alao, 1997; Higano, 2004). Meanwhile the absolute and relative declining areas do not indicate strong patterns between rural shrinkage and the amount of established services (Figures 6 and 7). A regression analysis should define if there is a correlation between rural shrinkage and services.  


[image: ]

Figure 6:	Amount of established services (1 Dot = 16 services) compared to the net-migration per municipality between 2010 and 2016
[image: ]

Figure 7: 	Amount of established services (1 Dot = 16 services) compared to the relative population development per municipality between 2010 and 2016

[bookmark: _GoBack]There could also be a relationship between threshold values and out-migration of services (Alao, 1997). When threshold values become higher, services might be excluded from clusters, which could force entrepreneurs to leave rural areas (Higano, 2004). Travel distance is therefore an important factor when it comes to the accessibility of services (Van Wee et al., 2013). Consumers tend to move when they are forced to travel longer distances, especially in case of basic amenities like convenience stores, health care practices and schools. Distances to basic amenities in the Netherlands are, when compared to other countries, relatively low. All regions within the country are highly interconnected; in fact the Netherlands possesses one of the most developed transportation networks of the world (Van Wee et al., 2013). Every municipality in the province of Groningen is within approximately 3.3 kilometers distance of basic amenities (figures 8 and 9). CBS, however, only holds information on the average municipality distance. This means that for instance inhabitants in the north of Eemsmond travel distances that are longer than 3.3 kilometers. Despite of this spatial trap, figures 8 and 9 generally indicate that ‘urban’ areas hold shorter travel distances, whereas rural areas show longer distances. 

[image: ] 

Figure 8: 	Average distance in kilometers to basic services (convenience stores, health care facilities, daycare, elementary and secondary schools) offered by CBS compared to the net-migration per municipality between 2010 and 2016
[image: ]

Figure 9: 	Average distance in kilometers to basic services (convenience stores, health care facilities, daycare, elementary and secondary schools) offered by CBS compared to the relative population development per municipality between 2010 and 2016

An interconnection between rural shrinkage and travel distance however, appears to be less intense, as travel distances between shrinking areas differentiate from each other. Nevertheless, accessibility is highly relevant when it comes to movement of people. Higher accessibility to nodes for example, reduces the relative distance (Van Wee et al., 2013). The province of Groningen holds various rail roads, highways and provincial roads (figure 10 and 11). The exportation of this map from GIS to PDF however, faded categorization between the roads within the figures. Despite of this, the municipality of Groningen could be seen as transit place or hub, which makes connectedness to Groningen an important factor. In fact, this might be one of the reasons why the northern municipalities are shrinking in terms of population. The remote locations of the northern municipalities seem to affect the connectivity between the North and Groningen (Figures 10 and 11). Remaining municipalities are either closer to Groningen or other transit points in Germany, which is one of the reasons why regions should be identified across borders (Ballas et al., 2016). 
[image: ]
Figure 10:		Connectedness by roads (highways, provincial and rail roads) compared to net-migration per municipality between 2010 and 2016
[image: ]
Figure 11:		Connectedness by roads (highways, provincial and rail roads) compared to the relative population development per municipality between 2010 and 2016
[image: ]If it is suggested that services are less accessible in rural municipalities, the amount of economic activities and the number of jobs will presumably also be lower, as urban areas are expected to offer a higher variety of jobs as well (Alao, 1999; Higano, 2004). CBS assembled statistics on the amount of economic activities per municipality (figures 12 and 13). Economic activities are expected to be coherent with the amount of established services, but also include employment opportunities and sole proprietorships. Therefore, economic activities seem to contain a stronger connection with overall employment. Observations of figures 12 and 13 indicate that growing urban municipalities like Groningen and Haren possess most economic activities. The northern declining rural municipalities demonstrate less economic activities, which seems to declare a connection between economic activities and rural shrinkage. 


Figure 12:	Economic activities offered by CBS in 2013 compared to the net-migration per municipality between 2010 and 2016


[image: ]

Figure 13: 	Economic activities offered by CBS in 2013 compared to the relative population development per municipality between 2010 and 2016

Statistics on unemployment are offered by CBS as well.  Unemployment figures are found in terms of social assistance benefits. Figures 14 and 15 confirm that less than 2% of the inhabitants of Groningen are unemployed. The unemployment rates in the surrounding municipalities of Groningen are relatively low as well, which could indicate a commuting network. Meanwhile the shrinking areas seem to hold the highest unemployment rates up to almost 3%. Despite these differences, the unemployment percentages ranging from 2% to 3% are presumably negligible within statistical regressions. It is plausible that the regression analysis does not indicate correlations between rural shrinkage and employment. This is one of the reasons why it is necessary to analyze rural shrinkage from both GIS and statistical perspectives (Ballas et al., 2018).  

[image: ]

Figure 14: 	Percentage of unemployment benefits compared to the net-migration per municipality between 2010 and 2016
[image: ]

Figure 15:	Percentage of unemployment benefits compared to the net-migration per municipality between 2010 and 2016

At the same time the possibility exists that push factors have strengthened themselves, as there are unbalances between housing markets since the economic crisis of 2008 (Sousa & Pinho, 2014). Figures 16 and 17 show the interconnection between the percentages of inhabited houses and shrinkage. A first impression indicates that there is a pattern between these two dynamics. Shrinking regions like Delfzijl, Loppersum and Eemsmond have less inhabited houses than (inter)urban regions, with the only exceptions of De Marne and Vlagtwedde. Groningen as urban capital however, seems to lack behind. The reason for this, is that housing markets are structured in complex ways (Sousa & Pinho, 2014). Real estate markets always deal with disequilibrium, which means that there is over- or undersupply of buildings. The main reason for this is that real estate markets are not able to adapt immediately, as building projects take time to be finished. Groningen is growing in terms of population, which indicates that there will also be new construction projects. These events affect the emptiness of houses and make it unclear whether population development results into increasing inhabited percentages or that increasing inhabited percentages strengthen population development. According to Sousa & Pinho (2014), both events can occur at the same time. Based on this conclusion and absence of clear patterns within figures 16 and 17, it becomes too complicated to connect percentages of inhabited houses to rural shrinkage.  
[image: ]

Figure 16: 	Percentage of inhabited houses compared to the net-migration per municipality between 2010 and 2016

[image: ]

Figure 17: 	Percentage of inhabited houses compared to the relative population development per municipality between 2010 and 2016

If rural shrinkage cannot be linked to inhabitancy directly, it is relevant to examine more direct aspects (Sousa & Pinho, 2008). Groningen is for example known for its gas extraction, which resulted in damaged houses (Bosker et al., 2016).  On august 16, 2012, Huizinge was hit by an earthquake with a strength of 3.6 on the scale of Richter (Voort & Vanclay, 2015). Minister Kamp, in cooperation with NAM, announced in 2013 that the gas extraction within the municipality of Loppersum would be reduced, while production of other areas would continue at the same pace. By the year of 2014 however, overall reduction did not occur. Kamp also promised to invest in mitigation projects worth €1.2 billion, of which one third would be paid by NAM. In other words, decrease in property values would be compensated. Despite these pledges, inhabitants of Groningen feel that the mitigation projects do not outweigh their damages (Voort & Vanclay, 2015). Also, the concern exists that decisions regarding gas extraction were made for political reasons, as approximately all households of the Netherlands acquire gas from the fields in Groningen. Furthermore, gas extraction is seen as the ‘cash cow’, which means that gas incomes have been used by the national government to fund expenditures of various municipalities and provinces (Voort & Vanclay, 2015). The Dutch state is either forced to continue gas extraction or to think of the gathering of funds elsewhere. 
[image: ]

Figure 18: 	Decline of total real estate value compared to the relative population development per municipality between 2010 and 2016

It is questionable whether the complaints result into migration. In other words, does rural shrinkage hold interaction with earthquakes due to gas extraction? Figure 18 confirms that the extraction fields of Loppersum are connected relative population decline (see appendix for absolute numbers). However, various rapports of CBS conclude that direct links between decreasing real estate values and tremors within Groningen are objectionable (Bosker et al., 2016). Moreover, Voort & Vanclay (2015) mentioned that the impact of earthquakes should be approached in an individual way. The fluctuations on housing prices seem to be dependent on tremble risks (Voort & Vanclay, 2015; Bosker et al., 2016). Furthermore, damage compensation, which in most cases appears to be positive, changes the value of real estate relatively. Simultaneously, the effect of tremor damage measurement was developed only after the earthquake in Huizinge. The period of property measurement is therefore relatively short, which explains that real impacts of earthquakes should also be measured before 2012 in order to conduct a relevant conclusion (Bosker et al., 2016). The economic crisis in 2008 however, complicates analyzing real estate values. Measuring the price effects within months or even weeks as a result of fluctuating tremor histories, would therefore be more reliable. CBS, however, does not provide this kind of information. Currently, it is important to keep in mind that more tremors could arise and that this would again affect the housing market (Bosker et al., 2016). The Dutch state will have to answer for their gas extraction policy, as gas tremors seem higher connected to social inequality (Voort & Vanclay, 2015). Rural shrinkage should therefore be linked to social impacts, rather than housing prices. Especially feelings of insecurity occur on account of failing mitigation attempts. It seems that the national government is dependent on NAM, who are able to correct the mitigation program. With any project, cooperation with the community is essential to solve complex situations, as underlying social and environmental aspects could arise (Voort & Vanclay 2015; De Roo, 2013). 
Therefore, it is difficult to measure the impact of gas extraction fields in Groningen based on property value declines. It can be concluded however, that Loppersum as gas extraction area is indeed shrinking in terms of population. And, figure 18 illustrates that real estate prices generally decline in the province of Groningen. The representation of Groningen as gas extraction area could have resulted in real estate inequalities between Groningen and other provinces. This means that not only Loppersum suffers because of gas extraction, but the province of Groningen as a whole (Wang, 2010; Ballas et al., 2017).
[bookmark: _Toc516155634]5.3	Results regression analysis
The linear regression analysis measured with absolute shrinking numbers, shows an R-square of 0,917. This means that the model as a whole is explained for 91.7% (figure 19).
[image: ] 

Figure 19:	Model summary rural shrinkage measured with absolute shrinking numbers (see appendix for whole SPSS output)

It is highly suspicious that this outcome is true, which indicates that the outcome is either distorted or that the variables explain each other (Moore & McCabe, 2006). However, the latter explanation has been analyzed beforehand. Economic activities within in the province are expected to be in line with the amount of established services. Because of this reason, economic activities are only included in the analysis, as this variable is more complete and similar to economic opportunities. Besides, distances to basic services are implemented on an average collective scale. This method avoids overlap between individual distances per service. Hence, it is expected that absolute shrinking numbers affect the R-square. Relative migration numbers are therefore more suitable to declare rural shrinkage, as this weakens the effect of outliers within the 23 municipal cases (figure 20). 

[image: ]
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Figure 20:	Model summary rural shrinkage measured with relative index numbers (see appendix for whole SPSS output)

The outcome of the regression analysis with relative index figures shows a significant level of 0.01%, which means that the null hypothesis, as explained in chapter 4, will be rejected. Ergo, it can be concluded, that there exists a linear relation between migration on the one hand and distance to basic services, economic opportunities, inhabitant houses, total decline of real estate value, unemployment rates and distance to transit point Groningen on the other hand. And individually, economic activities declare migration, adjusted by all others variables. This means that economic activities hold the strongest impact on rural shrinkage in the province of Groningen. The R-square however, contains an explained a variance of 74.2%. This means that rural shrinkage has been explained for a highly relevant amount (More & McCabe, 2006). However, it is still expected that there exist other variables that affect rural shrinkage. 
6. [bookmark: _Toc514692626][bookmark: _Toc516155635]Conclusion
In order to show the most affecting factors on rural shrinkage, it was necessary to characterize theories addressing rural migration in a conceptual model. Thus, theories of Tönnies, Christaller, Kumpikaite & Zickute, Higano, Sousa & Pinho, Hart et al., Moore &  McCabe, Tietjen & Jorgensen, Harst et al. and Van Wee et al., have been analyzed. Afterwards it was concluded to map the shrinkage areas with both absolute and relative numbers within the province of Groningen. This showed, on the one hand, that the municipality of Groningen can be seen as growing urban capital and, on the other hand, that shrinking rural areas are scattered throughout the province. Shrinkage however, has become a complex phenomenon as migration contains underlying decisions of people (Kumpikaite & Zickute, 2012). It was therefore relevant to identify if inhabitants from urban and rural areas think differently about their living environment. It was concluded that rural inhabitants hold stronger feelings towards space and nature, whereas urban people have stronger feelings towards proximity of convenience stores and leisure services. However, feelings towards economic and educational opportunities showed no significant differences. These findings could either suggest that urban areas contain higher service benefits or that urban populations are less willingly to put in efforts to get somewhere. Further analysis with GIS maps mainly showed differences between Groningen and the remaining municipalities. It is suggested that economic activities and the amount of established services were the main influencers on shrinkage. The statistical linear regression model confirmed that there exists a positive correlation between economic activities and relative migration, adjusted by the remaining factors. It can therefore be concluded that the agglomeration theory, summarized by Higano (2004), holds the strongest influence on rural shrinkage in the province of Groningen. 

As mentioned after the regression analysis however, there are still other factors that influence rural out-migration. Voort & Vanclay (2015) explained, for example, that gas extraction tremors could lead to serious social impacts in northeast Groningen, which could be one of the reasons why people would move out of these areas. These findings however, did not verify the social inequality impacts of tremors at the hand of total value decline within real estate. Another example is that policies are able to affect the attractivity of certain municipalities (Tietjen & Jorgensen, 2016; Harst et al., 2017). There are multiple governmental scalar levels that address rural areas. Directed by the EU and the Dutch state, municipalities hold the power to change these areas directly at the hand of the three pillar approach (Rijksoverheid, 2014). This approach targets to maintain houses, services, employment and economic activities within shrinkage regions. Despite the fact that the factors of this thesis were in line with the targets of the three pillar approach, the real impact of policies has not been explored yet.  Therefore, it is recommended to specify further analysis on the influence of rural policies within the province of Groningen. 
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Average distance to basic services individually
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SPSS output 1
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SPSS output 2 (absolute regression)
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SPSS output 3 (relative regression)
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