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                                                                                        5. Results of data analysis

                                                                5.2 Correlation analysis

                                
                    Hypothesis 1. (H1):


There is a connection between negative attitudes and number of passes.


We can start with looking at two variables - “feelsnow” and “behav” which correspondingly 
 correlate to Q19 and Q12. “Behav” is going to be represented as independent variable, and we
 will check if changes in “feelsnow” variable will influence people’s behavior.


First, bivariate correlation is done, and it is seen from the table x that the correlation is 
 positive (0.226), which means that if the dependent variable “behav” is changing towards 
 more passes, independent variable will change positively towards a negative feeling. 


Correspondingly, the more people use the road, the less they like it. Since the correlation is 
 statistically significant at the level of 0.01, the whole interconnection is very significant 
 significant. 


Table 18. Correlation between behavior and attitude 


As an additional research I decided to check the answers of those who were saying that they 
still use their cars for more descriptive picture. We can see that those who had one car tend to 
use their car less if they have a negative attitude, and those who had several cars are less 
likely to use their cars less even if the attitude is negative. In both cases the correlations are 
not significant. As it can be seen from table a, the correlation is small itself (0.012) and the 
sig. 0.862 (table 19). In the second table b the correlation is -0.021 and is also very small 
itself, and the sig. Is 0.816 (table 20). 


Table 19. Correlation between attitudes and using the car after the toll road 
 implementation


Table 20. Correlation between attitudes and using all the cars after the toll road 
implementation


It can be concluded from both cases that even if some people have a negative attitude towards 
 innovation, only few decide to cut down or stop using their cars. The majority continues using
 cars without any dramatic changes.


Hypothesis 1 is going to be tested further with regression.


Hypothesis 2. (H2):


People who use toll road more are less likely to switch to another means of transport
 In the correlation table below it is shown that when people are using cars more, they do not 
 practically switch to another means of transport. This is proven by the correlation 0.181, and 
 it is significant at the 0.01 level (table 21).  The correlation is very significant.


Table 21. Correlation between behavior and likelihood of switching to another transport


Hypothesis 2 is going to be tested with regression.


Hypothesis 3. (H3):


Respondents who report the correct reason why the toll ring is introduced are more likely to
 be positive towards the toll ring.


In other words, this hypothesis is checking if people who are informed about aims of such
 projects still have a negative feeling (attitude) towards it.


First of all, to prove or disapprove this hypothesis, some general statistics have to be checked.


Table 22 on the next page is showing respondents` ratings of several probable explanations 
 why the toll road is constructed. The respondents were supposed to rate the variants, where 
 first place means that the reason is the most referable, while fifth position meant that the 
 reason is least likely to be meaningful.


From the table below it is clearly seen that the variant “financing of future or ongoing road 
 projects” was the most popular among the majority of respondents – most of them have 
 prioritized it among other variants, and this variant was chosen in general on different 
 positions by 343 people.


This is the first step to prove the hypothesis 2, and we can easily see that the majority of 
 respondents know that financing of future or ongoing road projects is the main reason why the
 innovation was being introduced. 


Table 22.  Respondents` ratings


Formal recoding of the question was done, and in the outcome those people who have chosen
 this variant as the main variant were recoded as “1”, the rest as “0”.


In the result, 343 respondents of the questionnaire mentioned this variant in their answers, but
 only 294 citizens have chosen this alternative as the main reason why the tolls are installed.


The results can be observed in the table 23 below.


In   order   to   test   the   hypothesis,   it   is   possible   to   correlate   two   variables   “feelsnow”   and


“finans”.


Table 23. The correct reason frequency


Table 24. Correlation between attitudes and knowing the correct reason


Two variables correlate by -,045, which is very low, and at the same time sig.,400 shows that
 the correlation is statistically insignificant. 


Hypothesis 3 is going to be tested with regression.


Hypothesis 4. (H4): 


Proper ex-ante information and clear purposes explanation from government related to the
 toll road implementation could make people’s attitudes more positive.


First let us take a look at frequency data dedicated to Q22 “Do you think that your opinion
 about toll ring implementation could be better if there would be better information flow from
 the state?”. The question was recoded to variable called “info”, where 0 means “no” and 1
 means “yes”. As can be seen in the table below, 72% of people claimed that their opinion
 would   not   have   changed   if   there   were   ex-ante   information   coming   before   innovation
 implementation (table 25).  


Table 25. Opinion change by means of more information frequency


Correlation model say that the relationship is negative, but does not have any strong 
 significance. Pearson correlation is -0.078 and sig. Is 0.188 which is not statistically 
 significant (table 26).


Table 26. Correlation between attitudes and opinion change by means of more 
information


As an additional research, I decided to check what will happen when it comes to gender.


Women tend to be less positive about the toll ring as the innovation. Men are more positive 
 than women by 0.038 with sig.0.482. The correlation is statistically not significant (table 27).


Table 27. Correlation between attitudes and gender


Hypothesis 4 is going to be tested with regression.


Hypothesis 5a. (H5a): People who report that the price for tolls is high are more likely to be 
 negative towards toll ring.


Hypothesis 5b. (H5b): People who report that the price for tolls is high are more likely to 
 change their behavior towards more negative.


I decided to make one correlation table for these two hypotheses because price can influence 
 both attitude and behavior. But, on the other hand, it is not convenient for analyzing and for 
 regression if there will be different outcomes for both attitudes and behavior in one hypothesis
 – so for this occasion these hypotheses are represented as separate.


Looking at the correlation table below, we can see that even if respondents were reporting that
the tariff for the toll ring is high (“price”), the number of passes still was going up with 0.276 
and with the level of significance 0.01. At the same time attitudes towards toll ring were 
significantly going worse with 0.463 and the level of significance at the 0.01. The correlation 
is very significant, especially between the price and the attitudes (table 28). 


So, in other words it means that even if people think that the price is high and they feel 
 negative about the toll ring, they do not avoid using it, but at the same time their feelings are 
 becoming more negative. It also can be concluded that those people who use the toll ring 
 more than others think that the price is expensive and are more negative towards it than 
 others.


Table 28. Correlation between price, attitude and behavior


Hypotheses 5a and 5b are going to be tested with regression.


Hypothesis 6. (H6):  People with negative attitudes towards innovation are more likely to 
 switch to another transport alternatives 


The table below shows that when people’s attitude going worse, insignificant amount of 
people tend to change their behavior and switch to other transport. The relationship is very 
weak, and it is shown by Pearson correlation 0.013 and by sig.level 0.815. The correlation is 
not significant.


Table 29. Correlation between attitude and likelihood of switching to another transport


Hypothesis 6 is going to be tested with regression.


Hypothesis 7. (H7):


People with negative attitudes towards the toll road and those who use it more are more likely
 to switch to electric cars


As an additional research I decided to check the frequencies for Q16 - “Do you plan to buy 
 electric car in the nearest future?”.


One of the alternatives how people could avoid paying for the toll ring was buying the electric
 car.  Frequency table below (table 30) shows that among 262 respondents who gave answers 
 to this question, only 17 (4,5%) decided to switch from the ordinary car to electric car due to 
 the toll road implementation. Other 23 (6,1%) planned it before. All others are unsure about 
 buying electro car or don`t need it at all. 


This is a tentative hypothesis based on hypothesis 6 and assumptions based on the frequency 
observations. Also I considered the interconnection between attitudes and behavior and 
decided to include it in this hypothesis. I thought that even if correlation of hypothesis 2 said 
that frequent road users do not tend to switch to another transport mode, there nevertheless 
was additional question about electric cars. 


Table 30. Plans to buy electric car in the future frequency


Frequency table 30 showed that 17 people want to switch to electric cars. And hypothesis 6 
 states that people who feel negative about the toll road tend to switch to another kind of 
 transport, even if statistically the result is not significant. Combining these two observations 
 and the assumption that attitude and behavior are interconnected, we could arrive to the 
 conclusion that frequent users of the toll ring who are more negative than others, could switch
 to electric cars.


If to run a correlation between the variables “feelsnow” and “elcar”, we can see that the 
 correlation is statistically significant at the 0,01 level, and it is 0.203. Which means that when 
 people have a negative attitude, they more likely will switch to electric car. 


It is also possible to observe from this correlation below that those who use toll ring more, are
 more likely to switch to electric cars. Correlation between “elcar” and “behav” is significant 
 at level 0.01, and the level represented is 0,193. Look below for correlation table 31.


From the correlation results it is possible to conclude that these three variables are 


interconnected, and people who use the road often and those who feel negative tend to switch 
 to electric cars.


Hypothesis 7 is going to be tested with logistic regression.


Table 31. Correlation between attitude, behavior and willingness to buy electric car due 
 to the toll road implementation


Hypothesis 8. (H8): After the implementation of the toll ring there is a drop in the number of 
 passes


This is also a tentative hypothesis concluded from the statistical results gathered by Statens 
 Vegvesen.


According to statistical data that was been gathered during the whole year 2015 and first two 
 months of year 2016, dramatical changes in car usage didn`t appear, but, nevertheless, 
 changes exist.


The toll ring was first introduced on the roads on 15th October,2015. If to assume hypothesis 3
 that people were supposed to avoid using the city innovation, then the numbers of passing 
 through the toll-collectors were supposed to go down significantly. However, it is impossible 
 to say that dramatic changes appeared. For example, on 13 and 14 of October 2015 in Jensvoll
 station there were 28199 and 28219 passers correspondingly. In the day of toll ring 


implementation, 15th of October, the number slightly changed to 26103 and then remained 
quite stable until the end of month. Talking about weekend trips, it is also difficult to say that 
there appeared tramendous changes – in general numbers didn`t change – they were quite 
stable and same comparing to the period before the toll ring implementation.


In general it is possible to say that after the toll ring implementation precisely 3000 passers 
 disappeared – it may be that people decided to give up using the car at all, or maybe they cut 
 down on using the car, or maybe they started to combine the trips. 


However, if to check the numbers during 10 days before and after the implementation of toll 
 road, it can be concluded that these 3000 passers may be nor significant in terms of one day 
 and the whole city, but in general terms it grow up in big numbers. 


For analysing the outcomes two main toll-stations were given – Jensvoll and Thallekrysset. 


The map can be seen in appendix, and the statistical data of passers also is attached there. 


Thallekrysset is passed more seldom than Jensvoll.


If to compute all passers for both stations during the period of 4-14 October, we will get 
 numbers 269055 in total for Jensvoll and 226306 for Thallekrysset. For comparison, during 
 16-25 October both stations had 226306 and 115369 passers correspondingly. 


It means that literally the numbers for Jensvoll dropped by 15,89% percent, and for 
 Thallekrysset by 18,17% - which is quite a lot for a small city. 


Table 32. Comparison table for Jensvoll and Thallekrysset


So, in the result, without using SPSS as a tool for analysis and operating only with statistical 
 data gathered with the help of Statens Vegvesen, it is possible to conclude that there is a drop 
 in number of passes through the main stations. Full data table in represented in appendix 2.


Hypotheses 8 is supported.
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