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1 Introduction

As the University of Wales Trinity St David (UWTSD) expands, several issues have been highlighted. The growing number of students and lecturers appears to rapidly outgrow the amount of space for transport; specifically, car parking across the various campus locations. This essay will look to analyse data collected from students and staff surrounding the issue. It will pose research questions that will form the basis for suggestions on areas that may solve the issue or increase efficiency. 
The study will focus on an externally sourced survey of 560 people split between male and female staff and students. There are small flaws in the survey conducted. For example, people responding with no answer or minimal data in certain areas. It is appreciated that some will have reasons for not answering and are not obliged to regardless. To establish accurate data when conducting T-Tests or Chi-Square Tests using SPSS, these issues have been removed as suggested in ‘quantitative data analysis with SPSS’ (Bryman, A. & Cramer, D., 2000).

2 Research Questions

RQ 1: Is there a significant volume of people travelling longer distances to the various campuses?
RQ2: How efficient are current methods?


RQ2a: How big are peoples engines?

RQ2b: Do people car share? 

RQ2c: Are local services used as alternatives?

RQ3: What is the impact on the local area?

RQ3a: How much congestion is caused?

These questions will form the basis for suggestions to improve the flow of traffic and subsequent parking issues around the University as a whole.

3 Analysis

To ensure workable data throughout, all No Answer columns have been removed from the question set.

RQ 1: Is there a significant volume of people travelling longer distances to the various campuses?

This question addresses the distance and volume of people commuting to and from the campuses. This is to gain understanding of whether it may be viable to suggest alternative methods of transport to reduce traffic within the carparks.

Table 1:  Staff or Student by Distance Travelled

	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Distance
	449
	100.0%
	0
	0.0%
	449
	100.0%


	Staff or student * Distance Crosstabulation

	
	Distance
	Total

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

	Staff or student
	Staff
	Count
	56
	34
	21
	48
	26
	8
	193

	
	
	Expected Count
	52.9
	31.8
	22.8
	47.7
	24.1
	13.8
	193.0

	
	
	% within Staff or student
	29.0%
	17.6%
	10.9%
	24.9%
	13.5%
	4.1%
	100.0%

	
	Student
	Count
	67
	40
	32
	63
	30
	24
	256

	
	
	Expected Count
	70.1
	42.2
	30.2
	63.3
	31.9
	18.2
	256.0

	
	
	% within Staff or student
	26.2%
	15.6%
	12.5%
	24.6%
	11.7%
	9.4%
	100.0%

	Total
	Count
	123
	74
	53
	111
	56
	32
	449

	
	Expected Count
	123.0
	74.0
	53.0
	111.0
	56.0
	32.0
	449.0

	
	% within Staff or student
	27.4%
	16.5%
	11.8%
	24.7%
	12.5%
	7.1%
	100.0%


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	5.331a
	5
	.377

	Likelihood Ratio
	5.594
	5
	.348

	Linear-by-Linear Association
	1.593
	1
	.207

	N of Valid Cases
	449
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 13.76.


H1: There is no difference between staff or students with regards to distance travelled was accepted. 

This shows that regardless of whether you study or work at UWTSD, there is no difference between the distance you commute. This may be due various factors, from geographical locations to availability of housing within the areas.

Table 2:  Distance Travelled by Campus
	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Campus * Distance
	449
	100.0%
	0
	0.0%
	449
	100.0%


	Campus * Distance Crosstabulation

	
	Distance
	Total

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

	Campus
	Carmarthen
	Count
	39
	35
	28
	50
	19
	9
	180

	
	
	Expected Count
	49.3
	29.7
	21.2
	44.5
	22.4
	12.8
	180.0

	
	
	% within Campus
	21.7%
	19.4%
	15.6%
	27.8%
	10.6%
	5.0%
	100.0%

	
	Lampeter
	Count
	13
	9
	6
	28
	22
	6
	84

	
	
	Expected Count
	23.0
	13.8
	9.9
	20.8
	10.5
	6.0
	84.0

	
	
	% within Campus
	15.5%
	10.7%
	7.1%
	33.3%
	26.2%
	7.1%
	100.0%

	
	Swansea
	Count
	71
	30
	19
	33
	15
	17
	185

	
	
	Expected Count
	50.7
	30.5
	21.8
	45.7
	23.1
	13.2
	185.0

	
	
	% within Campus
	38.4%
	16.2%
	10.3%
	17.8%
	8.1%
	9.2%
	100.0%

	Total
	Count
	123
	74
	53
	111
	56
	32
	449

	
	Expected Count
	123.0
	74.0
	53.0
	111.0
	56.0
	32.0
	449.0

	
	% within Campus
	27.4%
	16.5%
	11.8%
	24.7%
	12.5%
	7.1%
	100.0%

	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	46.404a
	10
	.000

	Likelihood Ratio
	44.249
	10
	.000

	Linear-by-Linear Association
	3.715
	1
	.054

	N of Valid Cases
	449
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.99.


H2: There is no significant distance between the campus and the distance travelled was not upheld.

The data shows a very high significance with regards to the Chi-Square test. Upon greater analysis of the data, a significant number of people live within 5 miles of Swansea, as opposed to Carmarthen. Furthermore, those who attended Lampeter travelled even further than Carmarthen. This would suggest a greater reliance on availability of transport and possibly a reason for greater personal vehicle use.

RQ2: How efficient are current methods?


RQ2a: How big are peoples engines?


RQ2b: Do people car share?

This question addresses the economic and environmental aspects of the carparking situation. As a general rule, the bigger the engine, the more likely higher emissions and higher fuel consumption will be. Thus, the more people travel and the bigger the engine, the greater the impact for both.
Table 3:  Mode of Transport by Staff or Student
	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Mode of transport
	541
	100.0%
	0
	0.0%
	541
	100.0%


	Staff or student * Mode of transport Crosstabulation

	
	Mode of transport
	Total

	
	Car
	Car share
	Bus
	Train
	Cycle
	Walk
	

	Staff or student
	Staff
	Count
	159
	8
	14
	10
	4
	25
	220
	 
	

	
	
	Expected Count
	122.4
	11.4
	14.6
	9.4
	3.3
	59.0
	220.0
	 
	

	
	
	% within Staff or student
	72.3%
	3.6%
	6.4%
	4.5%
	1.8%
	11.4%
	100.0%
	 
	

	
	Student
	Count
	142
	20
	22
	13
	4
	120
	321
	 
	

	
	
	Expected Count
	178.6
	16.6
	21.4
	13.6
	4.7
	86.0
	321.0
	 
	

	
	
	% within Staff or student
	44.2%
	6.2%
	6.9%
	4.0%
	1.2%
	37.4%
	100.0%
	 
	

	Total
	Count
	301
	28
	36
	23
	8
	145
	541
	 
	

	
	Expected Count
	301.0
	28.0
	36.0
	23.0
	8.0
	145.0
	541.0
	 
	

	
	% within Staff or student
	55.6%
	5.2%
	6.7%
	4.3%
	1.5%
	26.8%
	100.0%
	 
	


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	53.523a
	5
	.000

	Likelihood Ratio
	57.194
	5
	.000

	Linear-by-Linear Association
	45.404
	1
	.000

	N of Valid Cases
	541
	
	


H3: There is a difference between staff and students and their mode of transport was upheld.

Here we see a very highly significant difference. It shows that an extremely high proportion of staff overall use a car to get to work (72.3%). In comparison, only 44.2% of students use this method and 26% more walk into campus. This may be due to several factors. For example, students may not be able to afford cars or their running costs so they chose to walk where possible. This correlates with the fact that over 40% of students surveyed live within 5 miles of their respective campus (See Table 1).

Table 4: Number of passengers carried by students or staff

For this example, we have used a T-Test as it is more appropriate for the type of data being used. We have also collapsed the data by taking park and ride out of the equation as it was insignificant.

	Group Statistics

	
	Staff or student
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Passengers
	Staff
	176
	.30
	.637
	.048

	
	Student
	167
	.68
	1.024
	.079


	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

	Passengers
	Equal variances assumed
	37.946
	.000
	-4.164
	341
	.000
	-.381
	.092
	-.562
	-.201

	
	Equal variances not assumed
	
	
	-4.116
	275.082
	.000
	-.381
	.093
	-.564
	-.199


	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Passengers
	545
	100.0%
	0
	0.0%
	545
	100.0%


	Staff or student * Passengers Crosstabulation

	
	Passengers
	Total

	
	0
	1
	2
	3
	4
	

	Staff or student
	Staff
	Count
	179
	31
	8
	1
	1
	220

	
	
	% within Staff or student
	81.4%
	14.1%
	3.6%
	0.5%
	0.5%
	100.0%

	
	Student
	Count
	253
	39
	20
	8
	5
	325

	
	
	% within Staff or student
	77.8%
	12.0%
	6.2%
	2.5%
	1.5%
	100.0%

	Total
	Count
	432
	70
	28
	9
	6
	545

	
	% within Staff or student
	79.3%
	12.8%
	5.1%
	1.7%
	1.1%
	100.0%


H5:  There is a difference between Staff or Students in the number of passengers carried was proven.

This shows that there is a highly significant difference between car sharers at the higher ends of the table. Whilst the majority of people who use cars do not share. We see a very highly significant difference between staff and student when having 2 or more passengers. 

Table 5: Engine Size by Staff or Student
As the data has already shown that large numbers of people drive regardless of location and role; the analysis needs to look at the size of engines used to complete the journeys. This may provide an insight into potential environmental impact and cost to the individual.

	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Engine size
	347
	100.0%
	0
	0.0%
	347
	100.0%


	Staff or student * Engine size Crosstabulation

	
	Engine size
	Total

	
	1.0 - 1.4 litre
	1.4 - 1.6 litre
	1.6 - 2.0 litre
	2.0+ litre
	

	Staff or student
	Staff
	Count
	52
	49
	48
	29
	178

	
	
	Expected Count
	74.4
	44.1
	38.5
	21.0
	178.0

	
	
	% within Staff or student
	29.2%
	27.5%
	27.0%
	16.3%
	100.0%

	
	Student
	Count
	93
	37
	27
	12
	169

	
	
	Expected Count
	70.6
	41.9
	36.5
	20.0
	169.0

	
	
	% within Staff or student
	55.0%
	21.9%
	16.0%
	7.1%
	100.0%

	Total
	Count
	145
	86
	75
	41
	347

	
	Expected Count
	145.0
	86.0
	75.0
	41.0
	347.0

	
	% within Staff or student
	41.8%
	24.8%
	21.6%
	11.8%
	100.0%


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	25.980a
	3
	.000

	Likelihood Ratio
	26.425
	3
	.000

	Linear-by-Linear Association
	23.818
	1
	.000

	N of Valid Cases
	347
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 19.97.


H5: There is a difference between staff and student’s engine sizes was upheld.

The data shows a very highly significant disparity between engine sizes. This is most likely due to affordability as alluded to earlier. It can be assumed that staff earn far more money than students and as a result can afford larger cars (which traditionally have bigger engines). If this is linked to the facts in Tables 2 and 3, we see that staff potentially provide unnecessary negative environmental impacts when compared to students because they live the closest, drive the biggest engine cars and in percentage terms; have a greater quantity of drivers as opposed to other methods.

RQ3: What is the impact on the local area?

RQ3a: How much congestion is caused?

Table 6: Car Parking Areas by Student or Staff

Now that the analysis has established that the majority of individuals staff or student drive into UWTSD, the study will look at areas around the campuses that are affected by this and to understand if there is sufficient space for the volumes.
	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Staff or student * Car parking
	537
	100.0%
	0
	0.0%
	537
	100.0%


	Staff or student * Car parking Crosstabulation

	
	Car parking
	Total

	
	On campus
	On the street
	Private
	Not applicable
	

	Staff or student
	Staff
	Count
	154
	4
	16
	44
	218

	
	
	Expected Count
	102.7
	17.9
	15.4
	82.0
	218.0

	
	
	% within Staff or student
	70.6%
	1.8%
	7.3%
	20.2%
	100.0%

	
	Student
	Count
	99
	40
	22
	158
	319

	
	
	Expected Count
	150.3
	26.1
	22.6
	120.0
	319.0

	
	
	% within Staff or student
	31.0%
	12.5%
	6.9%
	49.5%
	100.0%

	Total
	Count
	253
	44
	38
	202
	537

	
	Expected Count
	253.0
	44.0
	38.0
	202.0
	537.0

	
	% within Staff or student
	47.1%
	8.2%
	7.1%
	37.6%
	100.0%


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	90.915a
	3
	.000

	Likelihood Ratio
	96.363
	3
	.000

	Linear-by-Linear Association
	59.318
	1
	.000

	N of Valid Cases
	537
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 15.43.


H6: There is a difference between staff and students with reference to where they park. 

This hypothesis has been upheld. However, the Chi-Square Test has shown very highly significant results within this data set. It shows that over 70% of staff park on campus as opposed to 31% of students. It is reasonable to assume that due to limited parking that the majority of spaces are allocated to staff. Interestingly, over 12% of students chose to park on the streets around campus. Given that the majority live within 5 miles, this could be causing unnecessary congestion around campuses. 
Table 7: Car Parking Areas by Campus

The final table of analysis shows the breakdown of vehicles parked in various locations surrounding each campus. Here the study will look to highlight the most congested off campus areas in order to form the final pieces of analysis.

	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Campus * Car parking
	537
	100.0%
	0
	0.0%
	537
	100.0%


	Campus * Car parking Crosstabulation

	
	Car parking
	Total

	
	On campus
	On the street
	Private
	Not applicable
	

	Campus
	Carmarthen
	Count
	115
	8
	18
	39
	180

	
	
	Expected Count
	84.8
	14.7
	12.7
	67.7
	180.0

	
	
	% within Campus
	63.9%
	4.4%
	10.0%
	21.7%
	100.0%

	
	Lampeter
	Count
	36
	1
	0
	47
	84

	
	
	Expected Count
	39.6
	6.9
	5.9
	31.6
	84.0

	
	
	% within Campus
	42.9%
	1.2%
	0.0%
	56.0%
	100.0%

	
	Swansea
	Count
	102
	35
	20
	116
	273

	
	
	Expected Count
	128.6
	22.4
	19.3
	102.7
	273.0

	
	
	% within Campus
	37.4%
	12.8%
	7.3%
	42.5%
	100.0%

	Total
	Count
	253
	44
	38
	202
	537

	
	Expected Count
	253.0
	44.0
	38.0
	202.0
	537.0

	
	% within Campus
	47.1%
	8.2%
	7.1%
	37.6%
	100.0%


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	61.380a
	6
	.000

	Likelihood Ratio
	70.023
	6
	.000

	Linear-by-Linear Association
	19.687
	1
	.000

	N of Valid Cases
	537
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.94.


H7: There is a difference between where people park and campus were upheld.

The results collected were very highly significant according to the Chi-Square Test. The results show that significantly more people whom visit the Swansea campus must find off campus parking as opposed to the other two venues. However, it also shows that an average of 47.1% of parking is on campus with over 15% still having to find alternative locations.

Summary of Analysis

The study has shown 7 areas of data analysed. These all contribute towards informing the congestion and parking situation around the campuses. They have shown that whilst many people travel long distances to their respective campuses, large numbers live close enough to find either public transport methods or walk. Furthermore, it has shown that those that do drive, often congest the local roads and potentially cause unnecessary pollution with large engine cars for such short journeys. 

In Conclusion

The study has shown that both students and staff could be more responsible with the way they get to their respective locations. By using alternative methods for journeys under 5 miles, a large amount of space would be saved at the campuses parking, as well as off-site locations. In turn, this would reduce emissions in the local area and potentially save money for the individual (fuel vs walking or public transport). An alternative method to this would be to car share (Hosni, Naoum-Sawaya & Artail, 2014). As the results showed there is limited space and few people sharing. This would however, depend on individuals’ proximity to each other, especially with staff. Students however, would be an easier market to target with this method. All in all, the data has shown that there are possible solutions to the limitations around campuses. With more research into the effects of potential solutions, the most effective results may make parking around UWTSD a more efficient process.
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