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1 Introduction
Due to the Paris Climate Agreement, there has been a global effort to limit the global average warming to below 2 Degrees (COP, 2015). The university has taken on this challenge and is investigating ways to improve the environment congestion within the city of Swansea and their other campuses.  A subject that they have invested in is, mode of transports used by staff and students when commuting to university.  UWTSD have asked to see what opportunities there are to change the mode of transports used every day in order to try to reduce congestion and decrease the amount of CO2 produced.

This assignment focuses on statistical analysis of a questionnaire sent out to several staff and students within UWTSD focusing on how they travel to university in 2014/15 academic year.  531 questionnaires were handed back to the researcher and the data was imported to IBM SPSS software.  SPSS software is a programme that helps social scientists understand human behaviour and social structures (Bala, 2016). It is a package that interprets, analyses and presents qualitive and quantitative data and is used widely in social science (Landau & Everitt, 2004).  
2 Theme

The subjects have been split down to Staff and Students, their gender is not separated and not a factor in this analysis.  The relevant themes that have been drawn out of the results are the modes of transport used by subjects and the distances they must travel to university.  These two themes are level 1 themes, as these will identify if there are any coherent patterns.  Within these two themes, several sub themes have been established.  These are; the number of times the subject travels, the number of passengers the subjects take with them when traveling, and how often subjects travel between each campus.  
By analysing the transport used and the distances travelled by the subjects, there might be opportunities to create additional incentives for staff and/or students, to use different modes of transport or to share their transport.  Changing travel behaviour is very difficult, however by understanding the patterns, the university can promote different incentives and reduce the carbon footprint.  Evidence suggests that applying the right incentives can reduce car usage by up to 30% (Goodwin, 2008). 
To establish if there will be any statistical significance, the researcher will be using two methods within SPSS.  The Chi-squared test and Independent T-Test will be used.  Chi-square test is a non-parametric tool which tests the relationships between variables.  It works on a null hypothesises that there is no relationship on the categorised variable.   The detail it produces allows the researcher to understand the results and derive more detailed information.  (McHugh, 2013). The Independent T-Test will analyse two separate independent variables and determine their dependency, again this works of a null hypothesises.  These two variables will be university staff and students. Again, this test determines whether the difference is statistically significant.  By understanding their statistical significance, the researcher can understand the likelihood that a relationship exists and is not by chance (Kim, 2015).
3 Results
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H1 – There is no difference in the number of staff and students that will commute to university.

H1A – There is a difference in the number of staff and students that will commute to university.
	Staff or student * Transport Crosstabulation

	
	Transport
	Total

	
	Car
	Bus
	Train
	Cycle
	Walk
	

	Staff or student
	Staff
	Count
	161
	12
	9
	3
	19
	204

	
	
	Expected Count
	128.3
	15.2
	7.2
	3.2
	50.1
	204.0

	
	
	% within Staff or student
	78.9%
	5.9%
	4.4%
	1.5%
	9.3%
	100.0%

	
	Student
	Count
	159
	26
	9
	5
	106
	305

	
	
	Expected Count
	191.7
	22.8
	10.8
	4.8
	74.9
	305.0

	
	
	% within Staff or student
	52.1%
	8.5%
	3.0%
	1.6%
	34.8%
	100.0%

	Total
	Count
	320
	38
	18
	8
	125
	509

	
	Expected Count
	320.0
	38.0
	18.0
	8.0
	125.0
	509.0

	
	% within Staff or student
	62.9%
	7.5%
	3.5%
	1.6%
	24.6%
	100.0%


The results (Chi-Square = 48.074, tp = 4, p = .000) indicates there is evidence to reject the null hypothesis (H1) in favour of the alternate (H1a) as there is a very highly statistically significant difference between the number of staff and how they commute to university.  Looking at the results in more detail; the majority of staff (78.9%) use their cars compared to students (52.1%).  There is also just over a third of students choose to use the bus to arrive to university (34.8%).  Meaning students are more willing to use other modes of transport more than staff. 
H2 – There is no difference between the Staff and Students and the distance travelled per day.

H2A – There is a difference between the Staff and Students and the distance travelled per day.
From the questionnaire, 96 subjects were excluded from the results as they answered, “No Answer”, therefore making it void.
	Staff or student * Distance Crosstabulation

	
	Distance
	Total

	
	0-1 miles
	2-5 miles
	5-10 miles
	10-25 miles
	25-50 miles
	

	Staff or student
	Staff
	Count
	41
	32
	23
	47
	24
	167

	
	
	Expected Count
	44.9
	32.0
	21.8
	45.7
	22.7
	167.0

	
	
	% within Staff or student
	24.6%
	19.2%
	13.8%
	28.1%
	14.4%
	100.0%

	
	Student
	Count
	60
	40
	26
	56
	27
	209

	
	
	Expected Count
	56.1
	40.0
	27.2
	57.3
	28.3
	209.0

	
	
	% within Staff or student
	28.7%
	19.1%
	12.4%
	26.8%
	12.9%
	100.0%

	Total
	Count
	101
	72
	49
	103
	51
	376

	
	Expected Count
	101.0
	72.0
	49.0
	103.0
	51.0
	376.0

	
	% within Staff or student
	26.9%
	19.1%
	13.0%
	27.4%
	13.6%
	100.0%


The result (Chi-square = 0.930, df = 4, P= 0.920) indicates there is evidence to accept the null hypothesis (H2) as there no statistically significant difference between Staff, Students and the miles they travel to university.  The results show that 46% of the subjects that travel between 0-5 miles, with the difference between staff and students being very little. 55 members of staff and 44 students that travel less than 5 miles use their cars to commute to university.  That is a total of 99 subjects that travel in their car.  Which is 26.3% of the survey, this is a high percentage for the such a short distance. This would be the ideal sample to try and change how they travel. There would be a number of transport options for the university to consider.
H3 – There is no difference between staff and students and the number of passengers they take taking to university.
H3A – There is a difference between staff and students and the number of passengers they take taking to university.
	Staff or student * Passengers Crosstabulation

	
	Passengers
	Total

	
	0
	1
	2
	3
	4
	

	Staff or student
	Staff
	Count
	172
	25
	6
	1
	0
	204

	
	
	% within Staff or student
	84.3%
	12.3%
	2.9%
	0.5%
	0.0%
	100.0%

	
	Student
	Count
	236
	44
	14
	8
	3
	305

	
	
	% within Staff or student
	77.4%
	14.4%
	4.6%
	2.6%
	1.0%
	100.0%

	Total
	Count
	408
	69
	20
	9
	3
	509

	
	% within Staff or student
	80.2%
	13.6%
	3.9%
	1.8%
	0.6%
	100.0%


For these separate independent variables the results are (- t (219) -5.388, p = .000) indicates there is evidence to reject the null hypothesis (H3) in favour of the alternate (H3a) as there is a very highly statistically significant difference between staff and students and the number of passengers they bring to university.  Most of the subject use their cars and have no passengers (80.2%).  However, 13.8% more students share a car when commuting to university compared to staff.  Of the 99 subjects using their cars to travel under 5 miles or under.  51 Staff and 34 students a total of 85 (84.1%) drive 5 miles or under and have no passengers within their cars. 
H4 – There is no difference between students and staff trips per week to university.
H4A – There is a difference between students and staff trips per week to university.

	Staff or student * Trips per week Crosstabulation

	
	Trips per week
	Total

	
	1
	2
	3
	4
	5
	

	Staff or student
	Staff
	Count
	9
	6
	29
	21
	139
	204

	
	
	% within Staff or student
	4.4%
	2.9%
	14.2%
	10.3%
	68.1%
	100.0%

	
	Student
	Count
	35
	31
	65
	94
	80
	305

	
	
	% within Staff or student
	11.5%
	10.2%
	21.3%
	30.8%
	26.2%
	100.0%

	Total
	Count
	44
	37
	94
	115
	219
	509

	
	% within Staff or student
	8.6%
	7.3%
	18.5%
	22.6%
	43.0%
	100.0%


The Results are (- t (507) -7.661, p = .001) indicates there is evidence to reject the null hypothesis (H4) in favour of the alternate (H4a) as there is a high statistical significant difference between students and staff and the trip they make per week.  The results show that 68.1% of staff go to university 5 days a week compared to 26.2% for students for 5 days and 30.8% for 4 days a week for students.  The reason for this is that most staff will be working 5 days a week whereas the students will rarely have lessons 5 days week, or they will be distance learning. 73% of staff use their car if they’re travelling 3 days of more, whereas only 41% of students use theirs.
Comparing this table with car sharing, staff that commute 2 or more days, there is a total of 49 (30.43%) that do not car share at least once a week. Whereas, for students only 30 (18.86%) do not car share.

H5 – There is no difference between staff and students traveling to a different Campus.
H5A - There is a difference between staff and students traveling to a different Campus.

	Staff or student * Campus Crosstabulation

	
	Campus
	Total

	
	Carmarthen
	Lampeter
	Swansea
	

	Staff or student
	Staff
	Count
	86
	30
	88
	204

	
	
	Expected Count
	64.9
	34.1
	105.0
	204.0

	
	
	% within Staff or student
	42.2%
	14.7%
	43.1%
	100.0%

	
	Student
	Count
	76
	55
	174
	305

	
	
	Expected Count
	97.1
	50.9
	157.0
	305.0

	
	
	% within Staff or student
	24.9%
	18.0%
	57.0%
	100.0%

	Total
	Count
	162
	85
	262
	509

	
	Expected Count
	162.0
	85.0
	262.0
	509.0

	
	% within Staff or student
	31.8%
	16.7%
	51.5%
	100.0%


The result (Chi-square = 16.820, df = 2, P= 0.000) indicates there is evidence to reject the null hypothesis (H5) in favour of the alternate (H5a) as there is a very highly statistically significant difference between staff and students traveling to different Campus.  For staff, the split between Carmarthen (42.2%) and Swansea (43.1%) are equally split, whereas 57% of students travel to Swansea. Therefore, Swansea have the majority of commuters.  The questionnaire only askes for which campus they normally travel too, therefore the results will not show which campus the subject might travel too in the same week.  
H6 – There is no difference between Staff and Students traveling between Campus.

H6A - There is a difference between Staff and Students traveling between Campus.
	Staff or student * Trips between campuses Crosstabulation

	
	Trips between campuses
	Total

	
	Weekly
	Biweekly
	Monthly
	Rarely
	Never
	

	Staff or student
	Staff
	Count
	30
	35
	21
	33
	85
	204

	
	
	Expected Count
	13.6
	21.2
	9.2
	101.0
	58.9
	204.0

	
	
	% within Staff or student
	14.7%
	17.2%
	10.3%
	16.2%
	41.7%
	100.0%

	
	Student
	Count
	4
	18
	2
	219
	62
	305

	
	
	Expected Count
	20.4
	31.8
	13.8
	151.0
	88.1
	305.0

	
	
	% within Staff or student
	1.3%
	5.9%
	0.7%
	71.8%
	20.3%
	100.0%

	Total
	Count
	34
	53
	23
	252
	147
	509

	
	Expected Count
	34.0
	53.0
	23.0
	252.0
	147.0
	509.0

	
	% within Staff or student
	6.7%
	10.4%
	4.5%
	49.5%
	28.9%
	100.0%


The result (Chi-square = 168.509, df = 4, P= 0.000) indicates there is evidence to reject the null hypothesis (H6) in favour of the alternate (H6a) as there is a very high statistical significant difference between staff and students traveling between campuses.  There is a large proportion of staff must travel between campuses (58.4%).  However, interestingly, most students (79.7%) do.  This could be because there might be certain lectures on at different campuses or students need different resources.  However again, the issue with the questionnaire is, there is lack of detail in why they must journey between campuses.  
H7 – There is no difference between Staff and Students and willing to partake in a carsharing programme.

H7A - There is a difference between Staff and Students and willing to partake in a carsharing programme.
	Staff or student * Car share Crosstabulation

	
	Car share
	Total

	
	No
	Yes
	Maybe
	

	Staff or student
	Staff
	Count
	67
	42
	95
	204

	
	
	Expected Count
	69.7
	53.3
	81.0
	204.0

	
	
	% within Staff or student
	32.8%
	20.6%
	46.6%
	100.0%

	
	Student
	Count
	107
	91
	107
	305

	
	
	Expected Count
	104.3
	79.7
	121.0
	305.0

	
	
	% within Staff or student
	35.1%
	29.8%
	35.1%
	100.0%

	Total
	Count
	174
	133
	202
	509

	
	Expected Count
	174.0
	133.0
	202.0
	509.0

	
	% within Staff or student
	34.2%
	26.1%
	39.7%
	100.0%


The result (Chi-square = 8.244, df = 2, P= 0.016) indicates there is evidence to accept the null hypothesis (H7) as there no statistically significant difference between Staff and Students and if they are willing to partake in a carsharing programme.  Both staff (46.6%) and students (35.1%) have shown a high percentage of willing to take part in a carshare programme.  Adding those who answered yes to the question, there is a strong majority on being positive towards the programme.  This is a good indicator for the university to produce an incentive around this area.
The questionnaire has begun to highlight a number of trends with regards to staff and students’ methods of travel.  However, what is lacking is more in-depth questions on reasons why they use the methods of travel instead of closed questions.  There is also an opportunity to question what the subject’s think would change their modes of travel.  Rather than just focusing on car sharing.  

4 Conclusion

The research conducted, gathered data from 531 subjects on how they commute to university. Within this questionnaire we have been able to interpret their attitudes towards how they travel and how often they must travel.  Also, it has been able to gauge their attitude towards having passengers if they travel via car.  We have seen that there is a significant number of subjects that use their cars to travel to university, with staff having most of this share with 78.9% of their sample group.  The results suggest that staff are traveling 5 days a week (68.1%) and this could be why they use their cars.  This theory also applies to staff traveling in-between campuses as the majority must travel at least once a month.
Hypotheses 2 shows that 59% of staff commute less than 5 miles to university compared to 47.8% of students.  We can assume that the reason staff live closer to the university is because they must commute more often than students. The results also found that 72.05% of those staff used their cars to travel, which is a high percentage for such a short distance. Whereas, only 44% of students use their cars.

For staff and students that travel either more than 5 miles or travel more than 3 times a week, the study has shown that that the majority will use their cars.  There are several reasons for this and it will be very difficult to try and change how they travel to university.  However, with good incentives, the university could use these to their advantage. 
5 Recommendations

Below are two recommendations the university should consider approaching to help persuade staff and students to use different methods od transport.
5.1 Car Sharing
From this sample, students are car sharing more often when commuting to university.  22.6% have stated that they car share comparing to 15.7% of staff.  However, upon looking at the possibility of car sharing, both students and staff have expressed that they are either happy, or possibly open to car sharing if there was a scheme. As this test was statistically split between the subjects, the results can be accepted. An opportunity for the university to produce a scheme that would support car sharing.  The main campuses to focus on are Carmarthen and Swansea for staff as they hold an even majority.  For students, 57% study in Swansea, this would be an ideal campus to create a scheme.
5.2 Distance 

The results show there is a high proportion of subjects that travel by car when traveling 5 miles or less.  These are the groups that need to be targeted and entice them away from not using their cars. As they either live in or near towns/cities, the university can look to other different methods of travel.  This can be as simple as working with the council to commit more buses for members of the university to use their services or took to support cycle to work schemes for staff. 
5.3 Travel between Campuses
The results have highlighted that 71.1% of the sample do travel between campuses within the week.  A consideration for the university is to provide buses that travel between the campuses at allotted times within the week. This is a positive move from the university as they help decrease the use of cars and allow other staff or students to use different facilities.

5.4 Future
If the recommendations are implemented, UWTSD are likely to see a reduction in congestion and decreased in the amount of CO2 produced 
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The sample base where from the following:


Staff – 204 (39.2% of sample)


Student – 305 (58.5% of sample)


No answer - 12


Total - 521


12 returns were voided in all of the hypothesis as they did not answer either staff or student in their questionnaire.








