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1.  Introduction
Throughout the years, nuclear energy has caused severe commotion over certain periods of time. Accidents in power plants in the seventies and eighties, and the latest disasters in Japan, have left many people skeptical about nuclear energy. These events recently made the German government decide to close down all of their power plants as soon as possible. This must mean that some people are afraid of the potential damage these plants could cause. No matter if this is a rational and well-funded thought or not, it certainly has some influence in politics. An interesting topic that is closely related to this is to investigate whether this disliking of the plants has an effect on housing prices (while controlling for other factors). An outcome that would be in line with this would be that nuclear power plants have a significant effect on housing prices, because people dislike nuclear energy. 
This research is about people being so much affected by a nuclear power plant, that it has a significant effect on their valuation of houses in the surroundings of the plant. If this would be the case, it could indicate a direct disliking of the nuclear power plant. Moreover this thesis is not about the dangers of nuclear power and the pros and cons of this kind of energy. It is actually on the question whether people are afraid of living near a nuclear power plant and if it shows in their valuation of houses.
 Could it be a temporary awareness that is influenced by recent disasters? Does it actually bother people? Or do they not take it into account when valuing externalities around their house? 
Externalities will ‘occur when the production or consumption decisions of one agent have an impact on the utility or profit of another agent in an unintended way’ (Perman, Ma, McGilvray and Common, 2003). Externalities are outside the market mechanisms, but they can implicitly return in the market. The externality in this case is the nuclear power plant, and the costs of it can return in the market through housing prices. The empirical research is done around the only nuclear power plant in the Netherlands that is located in the village Borssele in Zeeland. The collected data come from surveys and a comparison of the housing prices in two villages that lie at a different distance from the plant. The relationship between the three topics of empirical research can be expressed in the following figure:
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In the remainder of this article the beliefs and tastes will be referred to as method A, the stated preferences will be referred to as method B, and the revealed preferences will be referred to as method C. The two villages that are used in the research are Borssele and Grijpskerke. These villages are located on a different distance from the plant, and are very much alike. In chapter three you will find an elaborate explanation of this choice of villages. 
Method A will contain the ideas of people about the power plant. It is done by asking some questions to people who live around the nuclear power plant in Borssele. The questions are about their opinion of the plant and whether they think the plant could be considered as dangerous. This will be asked in a survey that was given to 51 persons in the two villages. Method B will contain the stated willingness to pay for a certain house in the neighborhood of a power plant. It is done by the contingent valuation method. This method uses the judgments of people given in surveys. It is a direct method because it directly asks people what their valuation of a certain good is. It is also called the stated preference method. People state their preferences on a hypothetical topic or question. Hypothetical methods are often used in behavioral economics (Perman, Ma, McGilvray, Common, 2003).  In the same survey that was used for method A, questions will be asked about the willingness to pay for an average Dutch house in the two different villages at different distances from the plant. With statistical tests the different willingness’s to pay are compared. Consequently the beliefs and tastes and the stated preferences can be compared, to see whether people’s willingness to pay coincides with their opinion on the plant. 

Method C shows the revealed preferences, which are the actual prices of houses in the neighborhood of the plant. It is done by the hedonic pricing method. Hedonic pricing is a method that describes the value of a good through the influence of certain characteristics and externalities. This is an indirect method. The price of the good (in this case the house) could be influenced by the externality (in this case the nuclear power plant), and this could have a positive or a negative influence on the price. The method uses empirical findings which are the choices that are actually made by people. Hedonic pricing is a method that suits the economic approach since it uses actual empirical findings and not the outcomes that follow from assumptions. For this comparison data from Funda are used, which gives information about the selling prices of houses at one point in time in Borssele and Grijpskerke. With multiple regression it is revealed whether the distance from the plant has an influence on the housing prices. While keeping everything else constant the distance from the nuclear power plant could explain a difference in prices. The stated willingness to pay can also be compared with the revealed preferences. This will show whether the stated preferences will appear in the real prices on the housing market.
The empirical research was done in reverse order, because of convenience. First two villages had to be found that were very much alike, and that did have a significant difference in prices which could not immediately be explained by something other than the power plant. Later on, the surveys had to be filled in by people in the applicable villages. Therefore in the remainder of this thesis, the research will be described starting from method C, continued with method B and followed by method A.
The real pricing difference between the two villages that followed from method C is significant. The stated preferences people gave to the houses in Borssele and Grijpskerke also differed significantly. Both method C and B valued the houses in Grijpskerke higher. But the stated willingness’s to pay also show a negative valuation of the power plant. On the other hand people say not to dislike the plant significantly, they even regard it to be pretty safe. This means the given opinions of people are not clear-cut on this topic. 
The structure of this thesis will be as follows; the related literature will be described in chapter two. In chapter three the data will be explained. In chapter four the statistical tests and the results will be explained. Chapter five will contain a discussion on improvements for this research and suggestions for further research. Chapter six is the conclusion, which is followed by the references. Tables and additional information are included in the appendix. 
2. Related literature 
Nuclear power plants could have an influence on the opinion of people about the area where they live, or want to live in. Many aspects of the plant and area could account for this and differences in opinions and demographics could show whether a nuclear power plant is seen as a positive or a negative externality. The value of houses or the value of property could be negatively influenced by the externality, if people really take this externality into account. This depends on the proximity to the plant, and the visibility of the plant (for example when a plant has high cooling towers). Furthermore it depends on the storage of the waste. This can be done at the same location or there could be transport after production. People can differ in their opinion on all these factors, sometimes because there are differences in levels of education and wealth but also because of subjective publicity concerning a certain plant or concerning nuclear power plants overall. The values of houses could be positively influenced by having a nuclear power plant nearby as well. This happens for example when workers of the plant prefer to live close to their work. And in some cases the plants even contribute positively to the local property tax authorities in which they could account for lower taxes. In these cases the plant can be accounted for as a positive externality, which increases the prices of the properties. 
Over the years there has been much research done relating to these influences on housing prices.
 Previous studies that were done using the hedonic pricing method result in ambiguous outcomes. Several studies show no significant price differences. Nelson (1981) shows in his study concerning the Three Mile Island plant that there was only a temporary price difference after the accident.
 As Clark, Michelbrink, Allison and Metz (1997) clearly point out several aspects should be taken into account when using the hedonic pricing method. First there are structural features of the house, such as the number of rooms, the materials used, the square footage of the property and so on. Then there are local aspects such as the fiscal conditions that were mentioned before, and the accessibility to the workplace in case people work at the power plant. Clarket al. (1997) take into account that for workers of the plant, the commuting time to the plant is a negative aspect when living further away, compared to the negative aspect when living closer to the plant. They also take into account that workers of the plant might find the plant less of a negative externality. The workers seem to be less risk averse concerning the plant.  Furthermore perceptions of risk due to publicity are important to take into account. For example a disaster such as in Tsjernobyl in 1986 or Fukushima in 2011 could have a major influence on the opinions of people. With these three aspects a complete hedonic model can be constructed which would explain the influence of distance on housing prices while keeping everything else constant. In addition to this Clark et al. (1997) use a geocoding system
 to assign certain locational characteristics to every data point. This makes sure that the hedonic pricing method controls for many locational aspects. With this system they also take into account whether sites are in the proximity of other potential negative externalities. Conclusively they do not find a significant negative influence on housing prices. 
Folland and Hough (2000) have some criticism on previous done research because of two reasons. First, most research is done on small time periods and on single cases, which gives the research not a very broad view. Second, they ask whether different distances could really play a role, because some people tend to say that even living miles away from the plant would annoy them. In their research they find that energy companies usually seek cheaper land for building the nuclear power plants, which could have biased the outcomes when finding lower land prices or housing prices. 

Boyle and Kiel (2001) summarize several hedonic studies done over environmental externalities and people’s willingness to pay for this. Concerning land usage it can be said that these externalities have a negative effect on prices (of either houses or land). However the outcomes vary in quite a large range. It is often the case that giving information on the site of the environmental externality could influence prices and that neighborhood characteristics also matter for prices. An important question with significant negative outcomes is whether the price differences will remain after the closing of a site (McClelland, Schulze and Hurd, 1990). In case of more than one environmental externality the outcomes are also more often significantly different. In this case the shorter time periods used for the research could place some doubts on the results.  

Following from these previous outcomes, this research consists of the following questions and a related hypothesis:
1. How much do people say to care about living in the proximity of a nuclear power plant in the Netherlands?

2. How much of an influence does living near a nuclear power plant really have on housing prices in the Netherlands? 

Hypothesis

The value of houses near nuclear power plants does not coincide with given opinions about living near a nuclear power plant. 
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For a clear explanation of the relation between the two questions and the hypothesis this figure can be used again. Question one can be related to the first square in the figure: the beliefs and tastes of people. What do people really think about living in the proximity of a power plant? Question two relates to the third square in the figure: the outcome of the housing prices in the neighborhood. The square that links both questions is the one in the middle, the stated preferences. This compares the willingness to pay (B), which is the actual stated valuation of people of a house, with the opinions and tastes (A) and the real outcomes (C).  After this, the hypothesis can be rejected or accepted. 
3. Data 
In this chapter the data of the three parts of the research will be explained. This will be in reverse order, because the research was started with method C.  The previous chapter explained that for a good hedonic valuation structural features, local aspects and perceptions of risk need to be taken into account. This research would become too large if all these aspects were used in the regression, and therefore it was crucial to find two villages that were very much alike on both the local aspects and the perceptions of risk. Consequently the comparison between housing prices was just on the structural aspects of the house (such as number of rooms, whether it has a garden etc.). In this manner the main difference between the two villages is the distance from the plant, which could then account for possible valuation differences. 
Borssele is the village that is closest to the power plant, the centre of the village is two kilometers away from the plant. It has around 1500 inhabitants and it is close to a larger N-road. It would take the inhabitants of the village around twenty minutes to travel to a larger city such as Middelburg, Vlissingen or Goes. Borssele has relatively many free houses compared to other villages in the neighborhood. In the comparison with villages on the same island many aspects were taken into account.
 An important factor was the number of inhabitants, since this would (usually) account for the same kind of facilities in a village. Furthermore it was taken into account what kind of houses predominantly existed in the villages. 
The first village that seemed a good comparison with Borssele is Lewedorp
. It is a little over ten kilometers away from the plant, it has around the same number of inhabitants and it is also close to an N-road. The kinds of houses in this village are similar to the ones in Borssele. 
However, since March 2010 Iodine pills are available for inhabitants of the communities of Borsele
, Goes, Hulst, Reimerswaal, Sluis, Terneuzen, Vlissingen and Woensdrecht. Iodine pills could prevent people from getting sick immediately after a disaster happens with nuclear energy. It therefore can be seen as a remedy after a potential nuclear accident. The handheld is that inhabitants of the villages within a range of 10 kilometers can get these pills at a central pick up point in their community. Not many people actually get the pills, but in the concerning villages they do have the possibility. Lewedorp is on average a little more than 10 kilometers away from the plant. But since Lewedorp is a village in the community of Borsele, the people could get the pills. Because of this the village Lewedorp was not used for the research. It seemed better to compare Borssele with a village where the distance factor from the plant was more obvious. Therefore I used the difference between the receiving of these pills as a distinctive matter. 
Other villages were taken into account after this, as can be seen in table 1 as well.  Goes consists of many villages that are the equal size of Borssele, but are much closer to a larger city, and therefore too different from Borssele. In the community of Kappele, there are no villages that are of an equal size of inhabitants of Borssele. In the community Veere (more to the west of the island) are more villages that are of an equal size of Borssele. However some of these villages are more touristic. Furthermore one village is a double (attached) village, and one of them does not have a city centre. So this leaves about 3 villages, Veere, Grijpskerke and Meliskerke. On the maps it seems that Veere is in a different natural surrounding than Borssele. And since most of the other characteristics seemed to be the same, the selected comparable village was Grijpskerke because it had more houses for sale than Meliskerke (which is needed for a good comparison of the data). 
In the next phase data from Funda were used to compare the selling prices in the two villages for method C. The following characteristics were taken into account in the regression (based on prior research): The village where the house is situated, the date at which the houses were for sale, the distance from the plant (Borssele is 2 kilometers away, and Grijpskerke 24.4), the number of rooms in the house, whether it has a garden or not, whether it has a garage or not, the age of the house, the number of bathrooms and whether it lies inside the village or in the surroundings. The number of bathrooms is counted as following: a bathroom is counted as one if it has both a toilet and a shower or bath. A bathroom with only a toilet or only a bath or shower is counted as a half bath. Significant outliers were usually very large and more expensive houses in the surroundings of the villages and were taken out of the regression. The following table is a short explanation of the variables used for method C. 

	Name variable
	Type
	Explanation

	Village
	Nominal
	House in Borssele or Grijpskerke

	Price_Borssele
	Scale
	The price of the house

	Sqmeters_house
	Scale
	Square meters inside the house

	Sqmeters_lot
	Scale
	Square meters of the complete lot

	Number_rooms
	Scale
	Number of rooms in the house

	Garden 
	Nominal
	Does it have a garden?

	Garage
	Nominal
	Does it have a garage?

	Age_house
	Scale
	Age of the house

	Stories
	Scale
	Number of stories of the house

	Baths
	Scale
	Number of bathrooms

	Avg_distance
	Nominal
	Village dummy

	Outside_village
	Nominal
	Outside the village dummy


For method B an explanation of the ‘average house’ in the Netherlands is required. To learn about the willingness to pay for a certain house it was convenient to sketch a picture of an average house in the survey. Now people only had to decide on the village/distance factor in their valuation of a house. There are in total about 7 million houses (CBS) in the Netherlands of which almost 40% are row houses, or a house for just one family. The most average house for one family in Holland is a ‘tussenwoning’. This is a house that is from both sides attached to another house. This house has on average 4 or 5 rooms. For convenience this kind of house will be called a townhouse from now on.  It has a garden or some space outside such as a terrace. It has about 130-140m2 inside the house, and around 200m2 in total. This type of house was used for the hedonic pricing valuation, and as an average house in the survey. The complete survey can be found in the appendix as note 1.
  The survey was filled in by 51 persons in total, on three different dates in June 2011 both in Borssele and Grijpskerke. It was filled in by people who walked by or to the local supermarket in the afternoon.
Question 1, 2, 5, 6, 7 and 8 were used for method B. In the first two questions people were asked to value the average house in the two different villages. They actually state their willingness to pay which is their stated preference. In questions five and six people were asked to give the valuation of the house in either village when they had just thought of the plant (they were asked about the plant in question three and four). And the last two questions were if their valuation of the house would differ without a plant in Borssele and with a plant in Grijpskerke. Questions on the sex, age, address and income were also included in the survey. However the income question was filled in by only a few people, so this question was not very useful. And the last option in the survey was their email address, not useful for the regression, but in case they wanted to know more about the outcomes of this thesis. The following table shows which variables were used for method B.
	Name variable 
	Type
	Explanation

	Price_Borssele
	Scale
	What is the price of this house in Borssele?

	Price_Grijpskerke
	Scale
	What is the price of this house in Grijpskerke?

	New_Borssele
	Scale
	The price in B after thinking about the power plant

	New_Grijpskerke
	Scale
	The price in G after thinking about the power plant

	Borssele_without_npp
	Scale
	The price in B without a nuclear power plant

	Grijpskerke_with_npp
	Scale
	The price in G with a nuclear power plant

	Sex
	Nominal
	Male or Female (0=female)

	Age
	Scale
	Age of the respondent

	Address
	Nominal
	Does the respondent live in the village (0=in the village)

	Income
	Scale
	Income of respondent


When the answer to one of these two questions was an estimate or in between two prices, the average was taken.

For method A two questions were included in the survey. In question three people were asked to state their appreciation of the plant on a scale from one to five and to give an explanation if possible. Question 4 asked people the same on a scale from one to five about the safety of the power plant and a possible explanation of this. The following table shows which variables were used for method A. 

	Name variable
	Type
	Explanation

	Opinion
	Scale
	On a scale from 1-5, do you like the plant?

	Why_opinion
	String
	Explanation

	Safety 
	Scale
	On a scale from 1-5, do you think the plant is safe?

	Why_safety
	String
	Explanation


The variable opinion is the amount of annoyance people get from living near a nuclear power plant. The next variable is why they are annoyed or not annoyed because of the plant. These answers are not necessarily useful for the regression but useful for some background information. The variable safety is their opinion on the safety of the power plant. And again the following variable is why people think so, for some background information. The opinion and safety variables were both used as a scale variable because the dataset was pretty small. It is assumed that the relative differences between numerical categories were the same. Consequently not all the categories had to be computed.  
4. Results 
This chapter will contain the following parts. In section 4.1 the results of method C will be described. In section 4.2 the results of method B will be described. Section 4.3 will contain the comparison of method C and B. The next section 4.4 will contain the outcomes of method A, and in the last section 4.5 method B and A will be compared. For all the tests a 5% significance level is used. 
4.1 Results method C: Revealed Preferences
As mentioned before, the research was started with method C. These are the revealed preferences or the actual prices of the houses in the two villages. The data come mostly from Funda on the 5th of June 2011. The dependant variable is the price of the house.  

The garden variable was not useful because all houses in the sample have a garden. The variable that is called Avg_distance is measured in kilometers away from the plant. 
The first tests were done on the villages Borssele and Lewedorp. Even though Lewedorp was not used for the further research methods, this part is included for a reference. In the first regression between the two villages the difference from the plant seems to explain a difference of €3782.32 per kilometer in price.
 Borssele is 2 kilometers away from the power plant and Lewedorp is 10 kilometers away. However in this model the variable Avg_distance is not significant. Furthermore a few other variables do not seem significant. The next regression is done stepwise. It is a backwards regression to leave out variables that are not significant. In the appendix you can find the coefficient table.
 The last model is the most accurate one without the insignificant coefficients. The distance variable is included in this model and has a value of €3755.35 per kilometer. In this last model all the independent variables are significant at the 5% level. However after doing this regression the research was continued with the village of Grijpskerke instead of Lewedorp. All the following results will therefore be on the comparison between Grijpskerke and Borssele. 
The descriptive statistics for the variables of the data of Borssele and Grijpskerke are summarized in the following table:
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Price_Borssele
	46
	79500
	559000
	248865.93
	97648.062

	Sqmeters_house
	41
	70
	250
	121.61
	37.748

	Sqmeters_lot
	45
	40
	2510
	482.96
	553.756

	Number_rooms
	44
	3
	8
	4.70
	1.173

	Garden
	45
	1
	1
	1.00
	.000

	Garage
	44
	0
	1
	.86
	.347

	Age_house
	41
	0
	368
	72.20
	61.757

	Stories
	45
	1
	3
	2.02
	.336

	Baths
	45
	1.0
	2.0
	1.356
	.3474

	Avg_distance_plant
	45
	2.0
	24.4
	11.458
	11.1887

	Outside_village
	45
	0
	1
	.13
	.344

	Valid N (listwise)
	39
	
	
	
	


 With the same backward method that was used before, a new model comes out of the regression.
 Here the distance from the plant accounts for €1412.21 per kilometer. The variable is significant in all the models. However the constant and the garage variable are not significant in the model. With this model a function of the price of a house in Borssele or Grijpskerke would be the following:
Price house = -12491.51 + 2277.17 Sqmeters_house – 27960.58 Number_rooms + 37365.113 Garage + 40772.33 Baths + 1412.21 Avg_distance_plant + 55343.59 Outside_village.
It seems that the distance from the plant matters less in the village of Grijpskerke than in Lewedorp. 
For some extra comparison the regression was also done with the data of the three villages. 
The backwards regression method made 6 models this time. The table with the coefficients is included in the appendix.
 In the sixth model the average distance variable is €1934.57 per kilometer. The variable for distance from the plant is significant. So with all the villages included the variable distance from the plant seems to explain a larger price difference. 
4.2 Results Method B: Stated preferences
For method B the revealed preferences of people were used. They were asked to give their valuation of a house via the survey in both villages Borssele and Grijpskerke. The surveys were filled in on three different dates in June. The questions on the prices were about the valuation of an average house in one of both villages. 
In the next table the descriptive statistics of all variables used for method B are described. It shows that the response rate on the income question was very low. Furthermore there were many more female respondents, and the average age of the respondents was 47. 
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Price_Borssele
	50
	110000
	275000
	168340.00
	32124.986

	Price_Grijpskerke
	50
	120000
	350000
	187620.00
	39765.455

	New_Borssele
	50
	96000
	275000
	166480.00
	34333.889

	New_Grijpskerke
	50
	120000
	350000
	187220.00
	39892.734

	Borssele_without_npp
	48
	100000
	275000
	171154.17
	31939.710

	Grijpskerke_with_npp
	46
	96000
	310000
	172548.91
	40865.485

	Sex
	51
	0
	1
	.29
	.460

	Age
	51
	28
	86
	47.18
	14.450

	Address
	50
	0
	1
	.12
	.328

	Income
	20
	900
	6700
	2690.80
	1986.798

	Valid N (listwise)
	17
	
	
	
	


After plotting the data of many variables they do not seem very normal. Many variable data are skewed or leptokurtic. This is probably because the sample is not very large. 
A between samples test was done to see if the people in both villages gave significantly different answers. There were 28 respondents in Borssele and 23 in Grijpskerke. This test was done on both Price_Borssele as Price_Grijpskerke. The outcomes can be found in the appendix.
 According to this table the means of both samples do not differ significantly for either of the two variables, the two-tailed significance is large enough for both cases. Moreover a regression was made to see if people from different villages, genders or age answered significantly different for either of the two villages. All coefficients were positive in the models. However since both the two models and all the coefficients were not significant, these models are not included. 
Both parametric and non-parametric tests were done on the data of the three paired questions. These first tests are on the difference between given valuations of the houses in Borssele and Grijpskerke. The pairs are: Price_Borssele and Price_Grijpskerke, New_Borssele and New_Grijpskwerke, and the last paired test was on Borssele_without_npp and Grijpskerke_with_npp. The outcomes can be found in the appendix.
 The mean difference between the pairs seems to be pretty high, as seen in the paired samples test. In the first pair the prices in Borssele are around €20,000 lower than in Grijpskerke. In the second pair this price difference is over €20,000. Only in the last pair of questions the means seem to be more alike, where their difference is only about €450. For the first two pairs the assumption of equal mean can be rejected. For the last pair it can be assumed that the means are not significantly different. The non-parametric test that was done was the Wilcoxon matched pairs signed rank test. This test is done on the median because the data are not normal. The outcomes are the same as the parametric test. The first two pairs of median values are significantly different and the last pair is not significantly different. It follow from this that people do value the houses in Borssele and Grijpskerke differently. However concerning the pair where the nuclear power plant is removed from Borssele, and there is a power plant placed in Grijpskerke the valuation of houses is the same. This is a very counterintuitive result.
Two new pairs of tests on the pairs Price_Borssele and New_Borssele, and the Price_Grijpskerke and New_Grijpskerke show whether people value the houses differently after answering questions on their opinion of the power plant. These tests can be found in table 8.1 and table 8.2. Both the parametric and the non-parametric tests show that these given answers (respectively on the mean or median) do not differ significantly. So for the next comparison the variables New_Borssele and New_Grijpskerke will be used. These were asked after the questions on the powerplant, and therefore might be better comparable with the last two questions on the villages with or without the nuclear powerplant. 
The next pairs of tests are on the difference between New_Borssele and Borssele_without_npp and on New_Grijpskerke and Grijpskerke_with_npp. Both tests are summarized in table 9.1 and 9.2. The first pair is on Borssele is considered significantly different in the parametric test on the mean. However the non-parametric test accepts that both samples are the same, with just a small difference from the parametric test. The second pair on Grijpskerke is considered significantly different by both tests. This would imply that people think that significant changes in the prices of houses will occur, after building a power plant in Grijpskerke. In Borssele the difference between having a nuclear power plant and not having a nuclear power plant anymore is not significant.
The last tests are done on the two pairs of New_Borssele and Grijpskerke_with_npp and on the pair New_Grijpskerke and Borssele_without_npp. The first pair compares the housing prices in a village without a nuclear power plant, and the second pair compares a village with a nuclear power plant. The results can be found in table 10.1 and table 10.2. These tests (both parametric and non-parametric) reject the assumption of equal means or medians. These differences are quite interesting, because people would still value the houses a lot higher in Grijpskerke, even if there was a nuclear power plant. Furthermore people would still value the houses in Borssele a lot lower even if the power plant was removed. These last four tests would imply that the difference in prices in the villages would partially come from something else, but a nuclear power plant also accounts for a significant difference in price change in Grijpskerke. It must be said that the question in the survey concerning the removal of the power plant in Borssele could be considered ambiguous. Since it says the plant would be closed, and people could therefore think that still some waste or danger exists around the site. The following table includes a short summary of previous results.
	Pair
	Mean difference
	T-test
	Median difference
	Wilcoxon

	Price_B, Price_G
	19163.27
	0.000
	15500
	0.000

	New_B, New_G
	20653.06
	0.000
	15000
	0.000

	B_without_npp, G_with_npp
	445.35
	0.901
	2500
	0.952

	New_B, B_without_npp
	5237.5
	0.020
	0
	0.050

	New_G, G_with_npp
	13929.35
	0.000
	12500
	0.000

	New_B, G_with_npp
	7383.33
	0.028
	2500
	0.031

	New_G, B_without_npp
	12353.77
	0.000
	15000
	0.000


4.3 Comparison Method C and B
In section 4.1 a model was created for predicting the value of a house. The characteristics of the average house, which was used in the survey, could be filled in this equation. The outcome would be the price of an average house in Borssele and Grijpskerke. The characteristics of this house are the following: it is a townhouse, it has 5 rooms, it has 135m2 inside the house, it has 200m2 on the whole lot, it has a garden and it is about 40 years old. In the survey nothing was said about the number of bathrooms, but for convenience 1 bathroom will be used (in larger houses there is a complete bathroom on the first floor, and a half bath on the ground floor, but since the townhouse is a little bit smaller I will assume a half bath on both floors). It will also be assumed that the house has a garage, since most houses have a garage. And it will be assumed that the house lies inside the village. 
The equation that came out of the comparison of Borssele and Grijpskerke in method C (section 4.1) was:

 Price house = -12491.51 + 2277.17 Sqmeters_house – 27960.58 Number_rooms + 37365.113 Garage + 40772.33 Baths + 1412.21 Avg_distance_plant + 55343.59 Outside_village.
When this equation is filled in with the characteristics of the average house it will result in the following price for Borssele: 

-12491.51 + 2277.17 *135 – 27960.58*5 + 37365.11*1+ 40772.33*1.5 + 1412.21*2 + 55343.59*0 = €201471.52
Following from this, the price for a house in Grijpskerke would be: 
-12491.51 + 2277.17 *135 – 27960.58*5 + 37365.11*1+ 40772.33*1.5 + 1412.21*24.4 + 55343.59*0 = €233105.024
Borssele is 2 kilometers away from the nuclear power plant and Grijpskerke is 24.4 kiometers away. The difference in distance would therefore account for 22.4 kilometers times the distance variable. This implies that the price of an average house in Grijpskerke would be €31633.50 higher than the same house in Borssele. The 95% confidence interval of the difference in prices between New_Borssele and New_Grijpskerke lies between €-28108.53 and €-13197.59.
 Method C therefore implies a larger price difference between the villages. Theoretically it should be rejected that the price difference is the same in both methods. However since the tests were both very different it difficult to say whether this difference is precise enough. 
4.4 Results Method A: Beliefs
For method A the following variables were used. The opinions of people were asked on their liking or disliking of the nuclear power plant. And in the second question they were asked what they thought of the safety of the nuclear power plant. For both questions they were asked to explain their opinion. 
The descriptive statistics on these two questions are described in the following table.
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Opinion
	51
	1
	5
	3.12
	.864

	Safety
	51
	1
	5
	3.84
	1.046

	Valid N (listwise)
	51
	
	
	
	


For the first question on living near a plant, the mean is a little positively favored. Living near a nuclear power plant seems to be rather pleasant. The second question on the safety around the power plant is answered even more towards a positive opinion on the safety. 
An independent samples t-test is done to see whether inhabitants of Borssele answered differently than inhabitants of Grijpskerke.
 The levene’s test shows that for both comparisons the equal variances can be assumed. Furthermore the mean of the first question does not differ significantly. However the means of the question on the safety do differ significantly. It seems that the inhabitants of Borssele gave a significantly more positive value to the safety of the nuclear power plant. This is an interesting result, since you could wonder whether the inhabitants of Borssele really find this, or just say this because they live very close to the plant. 
Furthermore the influence of the village, gender and age responses was regressed against the outcome of one of the two questions. Almost all coefficients were negative in these models (so males gave lower answers, people from Grijpskerke gave lower answers and older people gave a little lower answer). Only to the safety question man gave a higher positive answer. However both models, the constantthe coefficients village, sex and age were not significant so this model is not included.
4.5 Comparison Method B and A
From section 4.2 (method B) it followed that the housing prices in Grijpskerke are significantly higher than in Borssele, regardless of there being a nuclear power plant. But it also followed that the prices in Grijpskerke would change significantly if a nuclear power plant would be built in the village. From section 4.4 (method A) followed that people do not dislike the nuclear power plant or think that it is unsafe. The inhabitants of Borssele regard the plant as more safe than the inhabitants of Grijpskerke. 

It seems that people think very positive about the power plant on the one hand, but do attach negative value to it in the housing prices. Furthermore a price difference remains between Borssele and Grijpskerke even if both villages would have a power plant. A price difference in the opinions must therefore partially be explained by the power plant, and partially because of other factors. 
For some extra comparison between the two questions regressions were made with New_Borssele and New_Grijpskerke as the dependant variables (method B). The independent variables were village, gender and age, and one of the two questions on the opinion or on the safety of the plant (method A).  With backward regression only one significant model was created as can be seen in the appendix.
 Only the model with the outcome New_Borssele and the safety question gave a significant positive coefficient concerning the safety question of around €10,000. The other models all gave only a slight difference in the outcomes that could be explained by age, the other variables were not significant.
Another regression that could be interesting would be between the difference of Grijpskerke without a nuclear power plant and Grijpskerke with a nuclear power plant, and the  opinion and safety variable. This difference does give a significant outcome in method B. People expect prices to go down after a nuclear power plant would be added to the surroundings of Grijpskerke. The regression shows that the opinion variable does not have a significant influence, but the safety variable would account for an increase in the difference of €6067.76.
 
5. Discussion 

For the discussion, there are several remarks to be made. The people that filled in the survey talked about some characteristics of the villages, and gave their view on the price difference. Grijpskerke is a more touristic village. The western part of the island has more sunny beaches and therefore there are more people who live of the tourism. Borssele lies close to some other industry. These other companies or buildings could be dangerous as well. A price difference concerning the surroundings does not need to come from the power plant. Moreover Borssele is more religious than Grijpskerke. One person in Borssele said that if something would happen with the power plant it must have been what God wanted. In the research there was no controlling for religion. Furthermore if the power plant were to be closed, it would also account for less work in the area. This could decrease housing prices because of lower demand.
The powerplant in Doel in Belgium was mentioned several times. This plant is about sixty kilometers from Borssele. Some people in Grijpskerke argued that whenever something happens with a nuclear power plant, many people in the surroundings will get hurt, so people will notice in Borssele and in Grijpskerke as well (some people even argued that everyone in Holland would get hurt). They would think the same of the Belgian plant. Furthermore since there is already a plant in Belgium, why care about another one in Holland? On top of this, people said the Belgian plant was not quite as safe as the Dutch one. Whether this is really true is difficult to say. It could also be that the people I spoke to, have more trust in the Dutch government. Or it could be that they just assumed the Dutch plant to be safe, even when they did not know anything about it. There were also people who said something about the disaster in Japan. At that time it had been all over the news, and nuclear energy was a hot topic. It could have influenced the data. 
It could be that question four in the survey was not asked correctly. This is the question about the disliking of the power plant, and the explanation of it. Many people said in the explanation part of the question that they thought there was a substantial risk.  Whilst they ranked the power plant to be ‘fairly safe’ which is grade four, which means more safe than not safe. This is pretty counterintuitive, and it could be argued that they did not understand the question. Some people did not fill in question 8, but they did say the prices would go down after building a power plant. The income question was not very useful. Many people did not know their gross income, or did not know the amount monthly, or did not know it at all. Other people did not want to fill it in. It left not enough data to do anything with it. 
I filled in the questionnaire for most people in Grijpskerke. Because I was standing in front of a store, and more people came by car and were holding their groceries. In Borssele most people filled it in themselves. More people came by bicycle and were able to fill it in themselves. This could influence the data in some way. For example because people in Grijpskerke thought they had to give me a correct answer, instead of their opinion. 
Another implication could be that the people who filled it the survey were not necessarily homeowners. This means they probably knew less of average housing prices. An extra question might have controlled for this.  
6. Conclusion
Method C showed there is a significant price difference between the housing prices of Borssele and Grijpskerke. Method B showed that the stated willingness to pay for houses in Grijpskerke is higher, probably because the village is valued higher overall. However building a nuclear power plant would have significant negative influence on the prices in this village. When removing the power plant in Borssele it would probably not change the prices significantly. Furthermore the valuation of Borssele without the nuclear power plant and Grijpskerke with a nuclear power plant is the same.  This significant change in the prices in Grijpskerke after building a plant is the most interesting outcome, since there is complete controlling of the surroundings. Method A showed that people actually do not seem dislike the plant so much as expected. Especially the safety was valued high and this was again valued very high by the inhabitants of Borssele. This means there do occur some ambiguous outcomes since people value the plant to be safe, but to attach a negative value to the housing prices. 
The hypothesis stated that the value of houses near nuclear power plants does not coincide with given opinions about living near a nuclear power plant. The hypothesis cannot be rejected. Actually the real value of houses does coincide with this, prices further away are higher. But it is uncertain if this is only because of the power plant. The beliefs of people are very positive concerning the power plant. And people state their willingness to pay for a house near a power plant to be lower. These last two implications are very counterintuitive. It seems as though people did not give an honest or real answer to the question on their beliefs of the power plant. It is also possible that the events in Japan had an influence on the answers to the safety question in the survey. People might regard Holland as a very safe place compared to Japan.
And, to give a short answer to the title: I don’t mind living near a nuclear power plant, do I? It seems that many people in Holland do not mind living near the nuclear power so much. But when considering a new power plant in another village, they would adjust housing prices downwards. This means they do not mind, but in a way they do. 
When starting the research, I thought about investigating housing prices around the area of the closed plant in Dodewaard. Such a research would show whether pricing differences remained over time in the Netherlands. An analysis that studies price changes over time and for different nuclear power plants could show if the same results would occur over time. Such a research would be a good addition to this thesis.
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Appendix 

Table 1
[image: image3.emf]Village Postal codeInhabitants 2008*Inhabitants 2008**Inhabitants 2010**People per house* km roadnr households* kind of houses*** Extra infoPotential CommunityPossibility to get Iodine pills

Baarland 4435 620 622 619 2,49 15 Borsele x

Borssele 4454 1440 1439 1459 2,73 2 525 v≈ 40%, r≈ 40%, t≈10% x Borsele x

Driewegen 4438 550 554 574 2,3 8,6 Borsele x

Ellewoutsdijk 4437 410 410 410 2,16 9,5 Borsele x

s-Gravenpolder 4431 4480 4480 4556 2,8 18,1 Borsele x

s-Heer Abstkerke 4444 535 535 520 2,6 17,2 Borsele x

s-Heerenhoek 4453 1940 1938 1939 2,31 6,6 840 v≈ 30%, r≈ 35%, t≈20% too close Borsele x

Heinkenszand 4451 5390 5393 5500 2,44 12,7 Borsele x

Hoedenkenskerke 4433 730 726 724 2,37 17,9 Borsele x

Kwadendamme 4434 950 946 952 2,34 14,6 405 v≈ 20%, r≈ 50%, t≈20% small x Borsele x

Lewedorp 4456 1760 1764 1771 2,36 10,7 720 v≈ 40%, r≈ 25%, t≈25% x Borsele x

Nieuwdorp 4455 1190 1188 1168 2,48 7,1 475 v≈ 20%, r≈ 50%, t≈10% Borsele x

Nisse 4443 625 627 607 2,44 14,9 Borsele x

Oudelande 4436 715 713 710 2,34 12,9 Borsele x

Ovezande 4441 1195 1198 1117 2,21 10,4 540 v≈ 20%, r≈ 45%, t≈20% small x Borsele x

Wolphaartsdijk 4471 2360 19,7 Goes x

Wemeldinge 4424 3035 29,5 large Kapelle

Hansweert 4417 1735 27,8 Reimerswaal x

Kruiningen 4416 3920 30,7 Reimerswaal x

Krabbendijke 4413 4370 36,7 Reimerswaal x

Waarde 4414 1245 35,4 Reimerswaal x

Koudekerke 4371 3485 24,7 large Veere

Veere 4351 1655 22,2 695 v≈ 40%, r≈ 40%, t≈10% Veere

Serooskerke 4353 1810 25,6 many roads Veere

Breezand/Vrouwenpolder 4354 1125 29,9 2 villages Veere

Domburg 4357 1490 34 Very touristic Veere

Aagtekerke 4363 1495 29,6 Not really a city centre Veere

Grijpskerke 4364 1305 24,4 510v≈ 30%, r≈ 35%, t≈30%

Meliskerke 4365 1475 27,4 475v≈ 45%, r≈ 35%, t≈20%

Zoutelande 4374 1525 29,6 Very touristic

*From website CBS

**From website Borsele

g= from google maps

*** v=free house, r=row house, t=two houses attached (from funda)

Average income per household Borsele: 35,500

Average standardized income per household Borsele: 23,900

Average income per person Borsele: 28,400


Table 2

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	dimension0
	1
	,907a
	,823
	,778
	53077,971

	a. Predictors: (Constant), Outside_village, Stories, Baths, Garage, Number_rooms, Age_house, Avg_distance_plant, Sqmeters_lot, Sqmeters_house

	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	4,700E11
	9
	5,223E10
	18,538
	,000a

	
	Residual
	1,014E11
	36
	2,817E9
	
	

	
	Total
	5,715E11
	45
	
	
	

	a. Predictors: (Constant), Outside_village, Stories, Baths, Garage, Number_rooms, Age_house, Avg_distance_plant, Sqmeters_lot, Sqmeters_house

	b. Dependent Variable: Price_Borssele


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-7872,820
	74945,658
	
	-,105
	,917

	
	Sqmeters_house
	1347,281
	307,526
	,485
	4,381
	,000

	
	Sqmeters_lot
	20,038
	6,368
	,283
	3,146
	,003

	
	Number_rooms
	-1755,359
	9426,526
	-,017
	-,186
	,853

	
	Garage
	44263,981
	40309,288
	,081
	1,098
	,279

	
	Age_house
	56,239
	168,648
	,029
	,333
	,741

	
	Stories
	1782,934
	27540,753
	,005
	,065
	,949

	
	Baths
	850,156
	2914,685
	,021
	,292
	,772

	
	Avg_distance_plant
	3782,321
	2285,493
	,147
	1,655
	,107

	
	Outside_village
	68444,485
	28168,427
	,244
	2,430
	,020

	a. Dependent Variable: Price_Borssele


Table 3

Outcomes comparison Borssele and Lewedorp
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-7872,820
	74945,658
	
	-,105
	,917

	
	Sqmeters_house
	1347,281
	307,526
	,485
	4,381
	,000

	
	Sqmeters_lot
	20,038
	6,368
	,283
	3,146
	,003

	
	Number_rooms
	-1755,359
	9426,526
	-,017
	-,186
	,853

	
	Garage
	44263,981
	40309,288
	,081
	1,098
	,279

	
	Age_house
	56,239
	168,648
	,029
	,333
	,741

	
	Stories
	1782,934
	27540,753
	,005
	,065
	,949

	
	Baths
	850,156
	2914,685
	,021
	,292
	,772

	
	Avg_distance_plant
	3782,321
	2285,493
	,147
	1,655
	,107

	
	Outside_village
	68444,485
	28168,427
	,244
	2,430
	,020

	2
	(Constant)
	-4382,120
	51347,063
	
	-,085
	,932

	
	Sqmeters_house
	1346,807
	303,274
	,485
	4,441
	,000

	
	Sqmeters_lot
	20,034
	6,282
	,283
	3,189
	,003

	
	Number_rooms
	-1673,626
	9215,031
	-,016
	-,182
	,857

	
	Garage
	44267,188
	39763,122
	,081
	1,113
	,273

	
	Age_house
	54,543
	164,343
	,028
	,332
	,742

	
	Baths
	841,980
	2872,494
	,021
	,293
	,771

	
	Avg_distance_plant
	3776,670
	2252,883
	,147
	1,676
	,102

	
	Outside_village
	68394,642
	27776,401
	,243
	2,462
	,019

	3
	(Constant)
	-7830,163
	47097,434
	
	-,166
	,869

	
	Sqmeters_house
	1315,899
	247,811
	,474
	5,310
	,000

	
	Sqmeters_lot
	20,121
	6,183
	,285
	3,254
	,002

	
	Garage
	43181,428
	38807,738
	,079
	1,113
	,273

	
	Age_house
	51,934
	161,618
	,027
	,321
	,750

	
	Baths
	794,390
	2823,886
	,020
	,281
	,780

	
	Avg_distance_plant
	3862,355
	2174,721
	,151
	1,776
	,084

	
	Outside_village
	69470,649
	26789,700
	,247
	2,593
	,013

	4
	(Constant)
	-6369,398
	46254,358
	
	-,138
	,891

	
	Sqmeters_house
	1313,075
	244,667
	,473
	5,367
	,000

	
	Sqmeters_lot
	20,378
	6,042
	,288
	3,373
	,002

	
	Garage
	44131,654
	38201,304
	,081
	1,155
	,255

	
	Age_house
	53,407
	159,614
	,028
	,335
	,740

	
	Avg_distance_plant
	3760,082
	2118,652
	,147
	1,775
	,084

	
	Outside_village
	68695,530
	26331,145
	,244
	2,609
	,013

	5
	(Constant)
	-1073,552
	42977,003
	
	-,025
	,980

	
	Sqmeters_house
	1323,063
	240,129
	,476
	5,510
	,000

	
	Sqmeters_lot
	20,837
	5,819
	,295
	3,581
	,001

	
	Garage
	42877,796
	37592,685
	,078
	1,141
	,261

	
	Avg_distance_plant
	3388,364
	1783,891
	,132
	1,899
	,065

	
	Outside_village
	68749,230
	26036,731
	,245
	2,640
	,012

	6
	(Constant)
	34110,899
	30033,643
	
	1,136
	,263

	
	Sqmeters_house
	1350,739
	239,775
	,486
	5,633
	,000

	
	Sqmeters_lot
	20,873
	5,840
	,295
	3,574
	,001

	
	Avg_distance_plant
	3755,531
	1761,033
	,146
	2,133
	,039

	
	Outside_village
	68522,658
	26131,351
	,244
	2,622
	,012

	a. Dependent Variable: Price_Borssele


Table 4
Outcomes comparison Borssele and Grijpskerke

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	dimension0
	1
	.929a
	.863
	.821
	38449.496

	
	2
	.929b
	.863
	.826
	37811.011

	
	3
	.927c
	.860
	.828
	37586.833

	
	4
	.924d
	.854
	.827
	37760.281

	a. Predictors: (Constant), Outside_village, Avg_distance_plant, Stories, Garage, Baths, Number_rooms, Age_house, Sqmeters_lot, Sqmeters_house

	b. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Age_house, Sqmeters_lot, Sqmeters_house

	c. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_lot, Sqmeters_house

	d. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_house


	ANOVAe

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2.701E11
	9
	3.002E10
	20.304
	.000a

	
	Residual
	4.287E10
	29
	1.478E9
	
	

	
	Total
	3.130E11
	38
	
	
	

	2
	Regression
	2.701E11
	8
	3.377E10
	23.618
	.000b

	
	Residual
	4.289E10
	30
	1.430E9
	
	

	
	Total
	3.130E11
	38
	
	
	

	3
	Regression
	2.692E11
	7
	3.846E10
	27.224
	.000c

	
	Residual
	4.380E10
	31
	1.413E9
	
	

	
	Total
	3.130E11
	38
	
	
	

	4
	Regression
	2.674E11
	6
	4.457E10
	31.256
	.000d

	
	Residual
	4.563E10
	32
	1.426E9
	
	

	
	Total
	3.130E11
	38
	
	
	

	a. Predictors: (Constant), Outside_village, Avg_distance_plant, Stories, Garage, Baths, Number_rooms, Age_house, Sqmeters_lot, Sqmeters_house

	b. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Age_house, Sqmeters_lot, Sqmeters_house

	c. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_lot, Sqmeters_house

	d. Predictors: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_house

	e. Dependent Variable: Price_Borssele


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-14358.420
	52198.531
	
	-.275
	.785

	
	Sqmeters_house
	2087.191
	407.527
	.820
	5.122
	.000

	
	Sqmeters_lot
	16.452
	18.123
	.107
	.908
	.371

	
	Number_rooms
	-25599.868
	10447.282
	-.339
	-2.450
	.021

	
	Garage
	40647.704
	22453.216
	.138
	1.810
	.081

	
	Age_house
	99.899
	128.980
	.070
	.775
	.445

	
	Stories
	-2292.761
	20996.716
	-.009
	-.109
	.914

	
	Baths
	37956.257
	20451.407
	.147
	1.856
	.074

	
	Avg_distance_plant
	1914.361
	700.523
	.233
	2.733
	.011

	
	Outside_village
	41537.484
	29455.399
	.155
	1.410
	.169

	2
	(Constant)
	-18222.153
	37738.527
	
	-.483
	.633

	
	Sqmeters_house
	2106.438
	361.336
	.828
	5.830
	.000

	
	Sqmeters_lot
	16.161
	17.628
	.105
	.917
	.367

	
	Number_rooms
	-26202.665
	8722.427
	-.347
	-3.004
	.005

	
	Garage
	40930.812
	21932.667
	.139
	1.866
	.072

	
	Age_house
	100.763
	126.599
	.070
	.796
	.432

	
	Baths
	37762.409
	20035.884
	.146
	1.885
	.069

	
	Avg_distance_plant
	1905.419
	684.168
	.232
	2.785
	.009

	
	Outside_village
	40897.735
	28387.509
	.153
	1.441
	.160

	3
	(Constant)
	-10243.940
	36167.246
	
	-.283
	.779

	
	Sqmeters_house
	2104.978
	359.189
	.827
	5.860
	.000

	
	Sqmeters_lot
	19.408
	17.048
	.127
	1.138
	.264

	
	Number_rooms
	-26118.914
	8670.082
	-.346
	-3.013
	.005

	
	Garage
	35009.223
	20509.932
	.119
	1.707
	.098

	
	Baths
	41020.686
	19496.933
	.158
	2.104
	.044

	
	Avg_distance_plant
	1720.875
	639.865
	.209
	2.689
	.011

	
	Outside_village
	43431.222
	28041.242
	.162
	1.549
	.132

	4
	(Constant)
	-12491.506
	36279.969
	
	-.344
	.733

	
	Sqmeters_house
	2277.165
	327.295
	.895
	6.958
	.000

	
	Number_rooms
	-27960.577
	8557.128
	-.371
	-3.268
	.003

	
	Garage
	37365.113
	20499.426
	.127
	1.823
	.078

	
	Baths
	40772.325
	19585.678
	.157
	2.082
	.045

	
	Avg_distance_plant
	1412.206
	582.254
	.172
	2.425
	.021

	
	Outside_village
	55343.592
	26135.785
	.207
	2.118
	.042

	a. Dependent Variable: Price_Borssele


	Excluded Variablesd

	Model
	Beta In
	t
	Sig.
	Partial Correlation
	Collinearity Statistics

	
	
	
	
	
	Tolerance

	2
	Stories
	-.009a
	-.109
	.914
	-.020
	.674

	3
	Stories
	-.013b
	-.158
	.875
	-.029
	.677

	
	Age_house
	.070b
	.796
	.432
	.144
	.586

	4
	Stories
	.000c
	-.004
	.997
	-.001
	.690

	
	Age_house
	.089c
	1.039
	.307
	.183
	.620

	
	Sqmeters_lot
	.127c
	1.138
	.264
	.200
	.366

	a. Predictors in the Model: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Age_house, Sqmeters_lot, Sqmeters_house

	b. Predictors in the Model: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_lot, Sqmeters_house

	c. Predictors in the Model: (Constant), Outside_village, Avg_distance_plant, Garage, Baths, Number_rooms, Sqmeters_house

	d. Dependent Variable: Price_Borssele


Table 5
Outcomes comparison Borssele, Lewedorp and Grijpskerke.
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	27602.228
	53786.975
	
	.513
	.610

	
	Sqmeters_house
	1483.745
	266.238
	.525
	5.573
	.000

	
	Sqmeters_lot
	19.292
	5.648
	.263
	3.416
	.001

	
	Number_rooms
	-8185.793
	8070.817
	-.083
	-1.014
	.315

	
	Garage
	36881.263
	27619.933
	.089
	1.335
	.188

	
	Age_house
	50.753
	136.484
	.027
	.372
	.712

	
	Stories
	-1447.271
	18803.068
	-.005
	-.077
	.939

	
	Baths
	992.122
	2693.701
	.024
	.368
	.714

	
	Avg_distance_plant
	1972.932
	825.032
	.167
	2.391
	.021

	
	Outside_village
	76631.230
	22524.853
	.287
	3.402
	.001

	2
	(Constant)
	25119.256
	42626.100
	
	.589
	.558

	
	Sqmeters_house
	1486.737
	260.857
	.526
	5.699
	.000

	
	Sqmeters_lot
	19.286
	5.593
	.263
	3.448
	.001

	
	Number_rooms
	-8396.793
	7518.088
	-.085
	-1.117
	.269

	
	Garage
	36961.570
	27335.131
	.089
	1.352
	.182

	
	Age_house
	51.750
	134.563
	.028
	.385
	.702

	
	Baths
	1001.128
	2665.311
	.024
	.376
	.709

	
	Avg_distance_plant
	1973.273
	817.096
	.167
	2.415
	.019

	
	Outside_village
	76570.205
	22294.688
	.287
	3.434
	.001

	3
	(Constant)
	26370.219
	42150.045
	
	.626
	.534

	
	Sqmeters_house
	1475.687
	257.084
	.522
	5.740
	.000

	
	Sqmeters_lot
	19.538
	5.507
	.266
	3.548
	.001

	
	Number_rooms
	-8100.991
	7415.898
	-.082
	-1.092
	.280

	
	Garage
	37610.303
	27058.558
	.091
	1.390
	.170

	
	Age_house
	55.570
	133.087
	.030
	.418
	.678

	
	Avg_distance_plant
	1937.452
	804.910
	.164
	2.407
	.020

	
	Outside_village
	76111.863
	22080.151
	.285
	3.447
	.001

	4
	(Constant)
	32257.639
	39416.901
	
	.818
	.417

	
	Sqmeters_house
	1473.628
	255.064
	.521
	5.777
	.000

	
	Sqmeters_lot
	19.926
	5.387
	.272
	3.699
	.001

	
	Number_rooms
	-7685.774
	7292.525
	-.078
	-1.054
	.297

	
	Garage
	34070.003
	25498.631
	.082
	1.336
	.187

	
	Avg_distance_plant
	1813.642
	742.560
	.154
	2.442
	.018

	
	Outside_village
	76563.520
	21884.391
	.287
	3.499
	.001

	5
	(Constant)
	13647.966
	35276.139
	
	.387
	.700

	
	Sqmeters_house
	1334.869
	218.677
	.472
	6.104
	.000

	
	Sqmeters_lot
	20.257
	5.383
	.276
	3.763
	.000

	
	Garage
	31355.590
	25393.755
	.076
	1.235
	.222

	
	Avg_distance_plant
	1992.935
	723.538
	.169
	2.754
	.008

	
	Outside_village
	81777.300
	21339.372
	.306
	3.832
	.000

	6
	(Constant)
	40713.708
	27768.618
	
	1.466
	.148

	
	Sqmeters_house
	1355.340
	219.067
	.479
	6.187
	.000

	
	Sqmeters_lot
	20.364
	5.408
	.278
	3.766
	.000

	
	Avg_distance_plant
	1934.566
	725.367
	.164
	2.667
	.010

	
	Outside_village
	82965.024
	21417.313
	.311
	3.874
	.000

	a. Dependent Variable: Price_Borssele


Table 6
	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Price_Borssele
	Equal variances assumed
	.075
	.785
	-.551
	48
	.585
	-5074.675
	9218.247
	-23609.203
	13459.852

	
	Equal variances not assumed
	
	
	-.550
	45.223
	.585
	-5074.675
	9219.240
	-23640.653
	13491.303

	Price_Grijpskerke
	Equal variances assumed
	1.360
	.249
	-.540
	48
	.592
	-6138.486
	11365.984
	-28991.329
	16714.356

	
	Equal variances not assumed
	
	
	-.565
	41.203
	.575
	-6138.486
	10869.768
	-28087.150
	15810.178


Table 7.1
	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Price_Borssele
	168000.00
	49
	32366.875
	4623.839

	
	Price_Grijpskerke
	187163.27
	49
	40044.817
	5720.688

	Pair 2
	New_Borssele
	166102.04
	49
	34584.435
	4940.634

	
	New_Grijpskerke
	186755.10
	49
	40169.060
	5738.437

	Pair 3
	Borssele_without_npp
	170404.65
	43
	33342.279
	5084.650

	
	Grijpskerke_with_npp
	169959.30
	43
	37886.812
	5777.685


	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	Price_Borssele & Price_Grijpskerke
	49
	.793
	.000

	Pair 2
	New_Borssele & New_Grijpskerke
	49
	.769
	.000

	Pair 3
	Borssele_without_npp & Grijpskerke_with_npp
	43
	.794
	.000


	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Price_Borssele - Price_Grijpskerke
	-19163.265
	24383.308
	3483.330
	-26166.969
	-12159.562
	-5.501
	48
	.000

	Pair 2
	New_Borssele - New_Grijpskerke
	-20653.061
	25956.134
	3708.019
	-28108.533
	-13197.589
	-5.570
	48
	.000

	Pair 3
	Borssele_without_npp - Grijpskerke_with_npp
	445.349
	23255.360
	3546.409
	-6711.595
	7602.292
	.126
	42
	.901


Table 7.2
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Table 8.1
	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Price_Borssele
	168340.00
	50
	32124.986
	4543.159

	
	New_Borssele
	166480.00
	50
	34333.889
	4855.545

	Pair 2
	Price_Grijpskerke
	187620.00
	50
	39765.455
	5623.685

	
	New_Grijpskerke
	187220.00
	50
	39892.734
	5641.685


	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	Price_Borssele & New_Borssele
	50
	.977
	.000

	Pair 2
	Price_Grijpskerke & New_Grijpskerke
	50
	.997
	.000


	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Price_Borssele - New_Borssele
	1860.000
	7510.564
	1062.154
	-274.479
	3994.479
	1.751
	49
	.086

	Pair 2
	Price_Grijpskerke - New_Grijpskerke
	400.000
	2828.427
	400.000
	-403.830
	1203.830
	1.000
	49
	.322


Table 8.2
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Table 9.1
	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	New_Borssele
	165916.67
	48
	34388.632
	4963.571

	
	Borssele_without_npp
	171154.17
	48
	31939.710
	4610.100

	Pair 2
	New_Grijpskerke
	186478.26
	46
	40908.836
	6031.679

	
	Grijpskerke_with_npp
	172548.91
	46
	40865.485
	6025.287


	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	New_Borssele & Borssele_without_npp
	48
	.900
	.000

	Pair 2
	New_Grijpskerke & Grijpskerke_with_npp
	46
	.930
	.000


	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	New_Borssele - Borssele_without_npp
	-5237.500
	15020.236
	2167.984
	-9598.922
	-876.078
	-2.416
	47
	.020

	Pair 2
	New_Grijpskerke - Grijpskerke_with_npp
	13929.348
	15347.698
	2262.895
	9371.644
	18487.052
	6.156
	45
	.000


Table 9.2
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Table 10.1

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	New_Borssele
	164800.00
	45
	35564.506
	5301.644

	
	Grijpskerke_with_npp
	172183.33
	45
	41251.116
	6149.353

	Pair 2
	New_Grijpskerke
	183212.77
	47
	33035.347
	4818.701

	
	Borssele_without_npp
	170859.57
	47
	32219.031
	4699.629


	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	New_Borssele & Grijpskerke_with_npp
	45
	.849
	.000

	Pair 2
	New_Grijpskerke & Borssele_without_npp
	47
	.854
	.000


	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	New_Borssele - Grijpskerke_with_npp
	-7383.333
	21809.323
	3251.142
	-13935.579
	-831.087
	-2.271
	44
	.028

	Pair 2
	New_Grijpskerke - Borssele_without_npp
	12353.191
	17652.009
	2574.810
	7170.368
	17536.015
	4.798
	46
	.000


Table 10.2
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Table 11
	Group Statistics

	
	Village
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Opinion
	dimension1
	0
	28
	3.32
	.819
	.155

	
	
	1
	23
	2.87
	.869
	.181

	Safety
	dimension1
	0
	28
	4.04
	.793
	.150

	
	
	1
	23
	3.61
	1.270
	.265


	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Opinion
	Equal variances assumed
	.379
	.541
	1.908
	49
	.062
	.452
	.237
	-.024
	.928

	
	Equal variances not assumed
	
	
	1.896
	45.905
	.064
	.452
	.238
	-.028
	.932

	Safety
	Equal variances assumed
	11.930
	.001
	1.467
	49
	.149
	.427
	.291
	-.158
	1.012

	
	Equal variances not assumed
	
	
	1.404
	35.382
	.169
	.427
	.304
	-.190
	1.044


Table 12
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	86529,271
	24888,194
	
	3,477
	,001

	
	Village
	10377,333
	9522,493
	,152
	1,090
	,282

	
	Sex
	942,531
	10306,001
	,013
	,091
	,928

	
	Age
	635,482
	323,247
	,270
	1,966
	,055

	
	Safety
	11798,185
	4560,594
	,359
	2,587
	,013

	2
	(Constant)
	86262,557
	24448,873
	
	3,528
	,001

	
	Village
	10502,665
	9321,239
	,153
	1,127
	,266

	
	Age
	642,035
	311,789
	,273
	2,059
	,045

	
	Safety
	11846,516
	4480,780
	,360
	2,644
	,011

	3
	(Constant)
	95098,784
	23223,305
	
	4,095
	,000

	
	Age
	648,570
	312,628
	,275
	2,075
	,044

	
	Safety
	10662,249
	4368,237
	,324
	2,441
	,018

	a. Dependent Variable: New_Borssele


Table 13
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	dimension0
	1
	.405a
	.164
	.145
	14190.74140

	a. Predictors: (Constant), Safety


	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1.739E9
	1
	1.739E9
	8.637
	.005a

	
	Residual
	8.861E9
	44
	2.014E8
	
	

	
	Total
	1.060E10
	45
	
	
	

	a. Predictors: (Constant), Safety

	b. Dependent Variable: Diff_newg_gwnpp


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-37013.231
	8128.679
	
	-4.553
	.000

	
	Safety
	6067.763
	2064.687
	.405
	2.939
	.005

	a. Dependent Variable: Diff_newg_gwnpp
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Google maps. Lewedorp is A, Borssele is B, the power plant is C and Grijpskerke is D. 

Note 1
Enquête

 Stelt u zich een gemiddeld Nederlands huis voor, met de volgende kenmerken:

· Het huis is een rijtjeshuis. 

· Het heeft 5 kamers. 

· De woonoppervlakte van het huis bedraagt ongeveer 135m2.

· De oppervlakte van het perceel bedraagt ongeveer 200m2.

· Het huis heeft een tuin.
· Het huis is ongeveer 40 jaar oud.
1. Wat vindt u de verkoopprijs prijs voor dit huis in Borssele?



2. Wat vindt u de verkoopprijs voor dit huis in Grijpskerke?



Hierna volgen vragen over uw mening van de kernenergiecentrale in Borssele. 
3. Wat vindt u ervan, op een schaal van 1 tot 5, om in de buurt van een kernenergiecentrale te wonen? (omcirkel wat van toepassing is)

1: Zeer vervelend

2: Redelijk vervelend

3: Het maakt me niets uit

4: Redelijk prettig

5: Zeer prettig 

En waarom?







4. Wat vindt u van de veiligheid, op een schaal van 1 tot 5, in de buurt van een kernenergiecentrale? (omcirkel wat van toepassing is)

1: Zeer gevaarlijk

2: Redelijk gevaarlijk

3: Het maakt me niets uit

4: Redelijk veilig

5: Zeer veilig

En waarom?







5. Hebt u na het beantwoorden van de vorige vragen uw mening veranderd over vraag 1, het huis in Borssele? 

Zo ja, wat voor prijs vindt u nu redelijk?



6. Hebt u na het beantwoorden van de vorige vragen uw mening veranderd over vraag 2, het huis in Grijpskerke?

Zo ja, wat voor prijs vindt u nu redelijk?



7. Stel: de kernenergiecentrale in Borssele wordt gesloten. Wat zou dan volgens u de verkoopprijs zijn van het eerder genoemde huis in Borssele? 



8. Stel: er wordt een kernenergiecentrale 2 kilometer buiten Grijpskerke gebouwd. Wat zou dan volgens u de verkoopprijs zijn van het eerder genoemde huis in Grijpskerke?



Nu volgen een aantal vragen over uw persoonlijke situatie.

Geslacht: man/vrouw

Leeftijd:

Adres:

Bruto inkomen per maand (optioneel invullen):

Emailadres:

(optioneel invullen, als u meer wilt weten over de uitkomst van mijn onderzoek)
� This research hinges around Behavioral Economics and the Standard Economic Model (SEM). Behavioral economic models, use assumptions that will not actually occur in real life. These models are more focused on what kind of decisions people make, and whether people will act rational. The SEM assumes people act rational and in this model real data or real assumptions are used. Wilkinson, Nick. 2008. An introduction to behavioral economics. Hampshire: Palgrave Macmillan.


� See for a summary of these studies: Clark, David E., Michelbrink, Lisa, Allison, Tim, Metz, William C. 1997. Nuclear power plants and residential housing prices, Growth and change fall 496-519.


� In 1979 an accident happened with the Three Mile Island nuclear power plant in the United States. 


� This is called Geographic information systems (GIS) which finds the latitude and longitude of a site. 


� For a complete overview of the comparison see table 1 in the appendix. 


� In the appendix figure 1 can be found for a map with the concerning villages. 


� Borsele is the name of the community that consists of several villages. One of the villages in the community is Borssele. 


� The survey is included in Dutch. 


� See table 2 in the appendix. 


�  See table 3 in the appendix. 


� See table 4.


� See table 5. 


� See table 6.


� See table 7.1 for a summary of the paired samples test and table 7.2 for a summary of the Wilcoxon Signed Ranks test.


� See table 7.1.


� See table 11 in the appendix. 


� See table 12 in the appendix.


� See table 13 in the appendix.
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