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Executive summary 
This is a carpooling service for students named StudentPool with the goal of reducing CO2 

emissions in Ireland and aiding students financially in terms of cost of fuel through the use 

of various IT technologies and online resources. 

With the continuous increase in cost of living throughout Ireland and the rise of fuel prices, 

university, and college students as well as other members of the public are finding it 

increasingly financially difficult as time goes on in relation to commuting to and from their 

educational institutions. This carpooling concept can also aid to reduce emissions and help 

Ireland’s fight on reducing C02 emissions for privately owned vehicles.  

This project uses various technologies and online resources. These technologies for each of 

the different sections during the life of this project are outlined in the business, ethical, and 

technical headings. For the business section of the projects, Google AdSense was used to aid 

in generating revenue using advertising.  

For the ethical side of the project, multiple online resources were used to gather 

information about the production of CO2 emissions by privately owned vehicles in Ireland. 

Why this data was sought is for the reason that if students who drive their own private 

vehicles to and from their education institutions that they are contributing to producing 

these CO2 emissions when if they were to use this carpooling service the CO2 emissions 

would reduce significantly as less students would be driving their own vehicles, reducing the 

number of vehicles on the road by carpooling with other students.  Furthermore, 

information regarding how much the price of a litre of fuel, both for diesel and petrol, was 

gathered to further illustrate the rising cost of living in Ireland and how if students are to 

avail of this service, then these prices would be cut for them significantly. It was found that 

the average price for petrol per litre increased by 3.7% from the months of January to late 

the middle of February 2023, and the average price for diesel per litre increased by 5.8% 

from the months of January 2023 to the middle of February 2023, and the prices of both 

diesel and petrol continued to rise.  

For the technical side of the project, multiple technologies were tried and tested throughout 

the course of this project. The idea of this project being that a user signs up through a form 

and from here their information is stored into a database. The information being, the users 

name, their email address, which town in which they are in, which educational institution 

they are in, and whether they are a driver or a passenger, this information is passed into the 

database. The user is then emailed their newly generated hashed password which they need 

for the next screen, which is a change password screen, this is for security reasons as to why 

they receive a hashed password. The user enters their email on the change password screen 

form as well as their newly generated hashed password, and then a new password they 

need to choose for themselves. This is because a user will find it difficult to remember a 

randomly generated hashed password whenever they attempt to log in. The user is then 

brought to a login screen in which they enter their email and their newly created password. 

Once the details are correct, they are brought to another screen in which a map of the town 

they chose previously in the sign-up screen is generated with icons indicating there are 
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drivers or passengers in that area (if there are any drivers or passengers). If the user clicks 

on these icons, they will see an email address of the driver or passenger. If the icon is of the 

colour red, it indicates that user is a driver and if the icon is green, it indicates that a user is 

a passenger. The idea of the two different colours is that if a driver is looking for passengers, 

they will look for green icons and vice versa. If the user sees that there are no drivers or 

passenger icons on that screen, they can choose another town/area from a dropdown menu 

and will be brought to another page displaying that town/area once they click the submit 

button. It is up to the user to contact the other users by email using the email addresses 

displayed on the icons. Once the user has done what they need to do they can simply logout 

and will be brought back to the login screen.  

 

 

 

Introduction 
 

This project is named StudentPool. It is a carpooling service for students of Ireland who wish to avail 

of carpooling in order to reduce their costs of commuting to and from their educational institutions. 

Users fill out three simple forms, a sign-up form, a change password form, and a login form. From 

this, the user is brought to a page which displays a map of a town in which they entered in the sign-

up form with other users in the area also availing of this service. With this service in place, it can 

greatly reduce the number of emissions private cars that commute to and from college/university 

institutions by reducing the number of vehicles on the road. 

StudentPool uses various technologies and programming languages, they are as follows: 

• HTML 

• PHP 

• MySQL 

• PHPMyAdmin 

• Apache64 

• Python 

• Google AdSense 

• PayPal 

• SQL 

Business section 
Task 1: 

For task 1 of the project for the business aspect, research was carried out to find out a good 

source to use for a means of creating revenue for the student carpooling service.  Google 

AdSense was chosen as it is an easy-to-use tool for allocating space on your website to 

create revenue. Once Google AdSense was chosen, there was several steps to get it up and 

running, these included:  
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• Provide an email address  

• what type of service it is required for  

• what type of sector should it generate advertising for in which the car sector was 

selected.  

It then created a simple webpage for the student carpooling 

(https://business.google.com/site/l/13002111453624565371?hl=en-GB).  

Figure 1: Google AdSense 

 

This website which was created was eventually discarded. Instead, custom ads were created 

using Google AdSense to use and paste into the student carpool website application. Google 

AdSense then gives you a snippet of the ad code in which you just add into your HTML code 

and Google AdSense essentially takes care of the rest of the work and your website now has 

adverts. These custom ads were created in a quick and easy manner by doing the following: 

• Navigating to https://www.google.com/adsense 

• In the left side bar, navigate to “Ads” 

• Click the “By ad unit” tab 

• There is a choice of 4 ads to choose from, “Display ads” were chosen 

• Simple name the ad as to what you want and click create 

• You are then given a code snippet to paste into your HTML code 

https://business.google.com/site/l/13002111453624565371?hl=en-GB
https://www.google.com/adsense
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Figure 2: Google AdSense ad code snippet to paste into own website. 

The use of Google AdSense as a means of creating revenue is a proof of concept as the ads 

currently do not display on the screens as the project is run on a localhost machine and not 

on the internet, if the project was run on the internet instead, then the ads would display on 

each of the screens. 

Task 2 (Stripe): 
For Stripe to be set up and linked with the projects. First, an account was set up with Stripe 

with the email address C00192937@itcarlow.ie. When the account was verified and steps 

were followed the account was set up. Once this was set up, details on the project 

(business) were entered. Also, personal details were entered as in name, address, phone 

number etc. This is yet to be completed as it wants bank details in order for it to be 

finalised. From this, a form will need to be made in order receive the users’ details and bank 

details in order to pay the one-time fee.  

The use of stripe was eventually decided against as using PayPal proved to be the easiest to 

implement and better option. 

Task 3 (PayPal): 
Instead of using Stripe, PayPal was the technology decided upon. The idea of using PayPal 

was to charge the users a one-time fee of €2 to create a means of revenue for the website 

application.  

 

mailto:C00192937@itcarlow.ie
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Figure 3: PayPal buttons 

 

Figure 4: PayPal debit/credit card payment form 

Using PayPal as a means of paying the subscription is currently a proof of concept. The 

concept was to have a user sign-up and once the user filled out their details, they would 

then pay the one time fee of €2 and then would have complete access to the carpooling 

service.  

 

Ethical section 
Task 1 (CO2 emissions produced by private cars in Ireland): 

For task 1 of the project for the ethical aspect, research was carried out to figure out the 

average CO2 emissions a privately owned vehicle would produce annually in Ireland. 

Multiple websites and different sources were analysed and the website/source that was 

chosen was www.solarshare.ie, as this website/source has data on these CO2 emissions to a 

relatively up to date time frame, from 2003 up until 2021 in Ireland. During the research for 

this data, it was proving to be difficult to find any information on emissions that are 

produced by students who drive to their education institutions for recent years especially 

the years 2020 up until 2022 due to the Covid-19 pandemic, instead research for all private 

owned vehicles in Ireland was investigated.  

http://www.solarshare.ie/
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Figure 5: Average CO2 of new private vehicles bought in Ireland 2003-2021 for first ten 

months of the year on each case – January to October (Source: Cartell Carstat) 

Task 2 (Price of fuel in Ireland): 

For task 2, the price of fuel in Ireland was researched to give an understanding of how much 

it would cost a student driving their own vehicle to and from their educational institution. 

What was found was that the price of fuel in 2022 on the 07-11-2022 was around €1.80 a 

litre for petrol on average, and €2.00 a litre for diesel on average. This further illustrates 

that’s the cost of commuting to and from a student’s educational institution can prove to be 

very heavy on the students pocket and if the student were to use this carpooling service, 

along with other students, they can easily cut their expenditure on fuel drastically.  

 

Figure 6: Price of fuel between the years 2016 – 2022 

Task 3 (Private vehicles contributing to carbon footprint): 
Research was carried out to find a way that this project could help to reduce emissions even 

further on which an article from www.irishexaminer.com was found. This article illustrated a 

report by the Social Justice Ireland which showed that there was less public transportation 



7 
 

means in rural areas of Ireland and that these rural areas rely heavily on their own private 

vehicles. From this, if students that reside in these areas have access to this carpooling 

service, then this can greatly reduce the carbon footprint from their privately owned 

vehicles, aid the students who do not have access to their own private vehicle, and of course 

aid students financially. “The report also stated that people in rural Ireland are forced to use 

their cars due to lack of public transport.” [1, www.irishexaminer.ie].  

Task 4 (Rise in fuel prices): 
Research was also carried out to find out the increase in fuel prices in Ireland. From this, the 

website www.globalpetrolprices.com showed the price of petrol and diesel. It illustrates 

that there is a decrease in the price of petrol from the beginning of November 2022 and an 

increase in price of petrol at the beginning of January for the year of 2023 and shows it to be 

gradually increasing past the 30th of January 2023 into February. The price of diesel was very 

similar in which the price began to drop in the month of November 2022 and began to 

increase again at the beginning of the year 2023. 

 

Figure 7: Decrease and increase of the price of petrol from late 2022 to early 2023. 

 

Figure 8: Decrease and increase of the price of diesel from late 2022 to early 2023 

Further research was taken from the same source, www.globalpetrolprices.com , from the months 

of January 2023, up until February 2023 to have a better understanding of the increase in the price 

of fuel from a relatively up to date time frame.  The rise of petrol continued to rise from the 

beginning of January 2023 and only began to slowly decrease from the middle of February 2023. 

http://www.irishexaminer.ie/
http://www.globalpetrolprices.com/
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Figure 9: Decrease and increase of the price of petrol form the months of late December 2022 – mid 

February 2023. 

Using the same source, www.globalpetrolprices.com, the price of diesel was also researched, and it 

was found that in the same time frame from the beginning of January 2023 to the middle of 

February 2023. The price of diesel somewhat followed the same trend as petrol but is slightly more 

expensive.  

 

Figure 10: Decrease and increase of the price of diesel from the months of late December 2022 – mid 

February 2023. 

Technical section 

Issues faced: 
The first technical issue that was encountered throughout the life of this project was setting 

up a database as well as carrying out all the work throughout the life of the project on a 

Linux environment. Setting up the database proved to be a challenge as it was to be 

originally set up using a Linux environment on a virtual machine. This could not happen due 

to installation errors that were due to the proxy server in the college, SETU Carlow, not 

allowing connection to the internet. Due to this, the idea of using Linux was scrapped and so 

Windows was the alternative as there was a connection to the internet on a Windows 

environment.  

The second technical issue which was encountered during the life of this project was 

receiving and sending the email which generated the random hashed password for the users 

for security by using the VM(Virtual) environment. Due to the college, SETU Carlow, not 

allowing SMNP (Simple Mail Networking Protocol) on the internal network, using the virtual 

http://www.globalpetrolprices.com/
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environment proved to become a serious issue. If the project was to continue, the project 

had to be migrated completely from a virtual environment to a local environment.  

The third technical issue that was encountered throughout the life of this project was 

because the website application needs the internet to run properly, all the files were 

migrated to Plesk and was to be hosted on Plesk as this provided a platform to display what 

needed to be displayed on the internet. Unfortunately, Plesk does not support Python. 

Python is needed for this project to allow users to be emailed and also to generate the map 

from the users information in the database as a Python script runs and pulls the users town 

from the database so it can display that town once the user logs in as well as displaying 

other towns if the user chooses to select another town. Therefore, a WAMP server 

(Apache64) was used to replace the use of Plesk. This WAMP server was installed from an 

online source and all the files were then migrated from the Plesk server to a folder on the 

localhost, the folder www, and from here is where all the files are saved and ran from.  

The final technical issue encountered during this project was getting the adverts to display 

on each of the screens. The code for the adverts have been pasted from Google AdSense 

into the HTML code for the screens but because this project is run on a local machine the 

ads do not display.  

Task 1 (creating a mock database for testing):  

For task 1 of the technical aspect and the work completed, a mock database was set up 

using MySQL and Workbench. This was set up just to illustrate what the database will be 

represented with the two tables, one for towns and one for users. These tables will be used 

for two forms, one for inserting users’ information into the database and another for a user 

searching for a driver or a passenger. The IDE that was used to create this mock database 

was MySQL Workbench.  

The towns table include the columns townid, tname (for town name), longitude, and 

latitude. The users table include the columns id, fname (first name), sname (second name), 

institution, email, timestamp, and deleteflag. These will be both the tables and columns 

used for the database that will be set up.  

Instead, the database will be set up on Windows environment once MySQL has been 

installed properly.  Alternative databases were investigated like Oracle and SQL Server, but 

both databases proved to be too difficult and hard to manage so MySQL was chosen.  

Task 2 (Creating a user form): 

For task 2 of the technical aspect, a simple user form was created using the language HTML 

and the text editor Notepad++. This user form will record the user’s data into the user table 

within the database, it will record the users first name, their second name, the town in 

which they are form a drop-down list, their email address, their educational institution, and 

whether they are a passenger or a driver. This form will also inform the user if they have not 

filled out the form in its entirety or if they have made any errors like if they enter their email 

address but forget to use the @ symbol. This task was originally meant to just enable a user 

to register for the carpooling service but instead of having to register, then be brought to 

this form and provide the above details and then must fill another form to indicate whether 
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the user was looking for a driver or a passenger, the register form was dropped as the same 

can be done with just two forms instead of three.  

 

Figure 11: User form HTML code on Notepad++ 

Also, PHP code was created to link the form to the database, the code was created with the 

use of Notepad++. This will create a link that will feed the information from the form into 

the database table users and will enter the information from the form illustrated in figure 4. 

 

Figure 12: PHP code for user on Notepad++ 

 

 

Task 3 (Finding a driver/passenger form): 

For task 3 of the technical aspect, another simple form was created using HTML and the text 

editor Notepad++. This from is to find a driver or a passenger in the user’s area, the form 

then searches through the database and matches the records with that of what the user has 

entered and selected in the form. The form consists of the user selecting a town in which 

they are looking for a driver/passenger, select whether they are looking for a driver or a 

passenger by selecting the corresponding button, and then to enter their educational 

institution.  
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The idea of this form was eventually scrapped as a new form which would take the users 

information and generate a map would be created instead. 

 

Figure 13: Find a driver/passenger HTML code on Notepad++ 

Task 4 (Setting up the database):  
The database was set up using MySQL and PHPMyAdmin. The credentials to access the 

database are Root for the user and the password is blank, the reason being is It is easily 

accessed on the localhost when needed.  

From this, a database named Studentpool was created. Once this database was created, two 

tables were created to be used for the entirety of the project, these tables were named 

towns and the other was named users.  

The towns table was created to store all details of the towns in Ireland and their 

coordinates. The field names are as follows: tname (this is for the towns name), longitude, 

and latitude. These field names are needed for when the map in generated as for the 

python code, the name of the town, the longitude, and the latitude are needed to generate 

a map of the area of the name of the user.  

The users table was created in order to store all the details of the users and the town in 

which they specify when signing up. The field names of the user table are as follows: id, 

uname, institute, email, status, town (town in which the user specified in while signing up 

and this will be used to generate a map along with the same town in the towns table), 

timestamp (the time in which the user was added to the database), hash (this is the 

password) ,deleteflag, and verified. 
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Figure 14: The studentpool database along with the towns table and the users table in 

PHPMyAdmin. 

 

Figure 15: The users table and their fields. 
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Figure 16: The towns table and their fields. 

 

Task 5 (User/sign up form): 
The overall layout of this form was changed to make it more user friendly. The two fields for 

the first name and the last name have been changed to represent one field where the user 

enters both their first and last name now only into one field, place holders were set so that 

the user doesn’t misunderstand. 47 towns in Ireland were hardcoded into the form, more 

may be added so when a user does select their town that there will be a high chance that 

their town will be there. 10 universities/colleges were hardcoded to allow the user to 

choose from when they select their educational institution, more may be added so that 

there is a high chance the users institution will be there. The user then enters their email 

address, and a placeholder was added so that there is no misunderstanding.  

Also, the PHP code to that the user/sign up form links to had been changed to include the 

relevant names.  
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Figure 17: user/sign up form. 

 

Figure 18: PHP Code for user/sign up form. 

This sign-up screen has been slightly modified to reflect the name of the project/service 

StudentPool, a user can now if they already have signed up, navigate to the login screen by 

clicking on the Login link located on the top right of the sign up screen. Or if the user wants 

to navigate back to the StudentPool website they can also do this by clicking the StudentPool 

Website button which is located on the top right of the screen. 
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Figure 19: StudentPool sign-up screen.  

Task 6 (Check email form and generating a map): 
This form was originally to find a driver/passenger form, it still does find a driver or a 

passenger but now this is done by checking the email is that of one that is in the database 

and once this is successful it will then generate a map of the are of the users town with 

drivers and/or passengers as a pin with their email details there once the pin is clicked.  

 

Figure 20: Check email form 

This idea of checking the users email against the database as a means of checking if it exists 

was scrapped as it just seemed inconvenient as once a user has signed up, they can only 

access the service if the email and password are correct, a user cannot get past the login 

screen if an email address and password was not used and does not match that of one in 

the database.  

Python was used to generate the map. Within the HTML code, as it is proving to be a 

challenge, the coordinates of the towns are hardcoded into the code to generate the map. 
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This will change to not have to hard code the coordinates of the towns but instead loop 

through them and retrieve them from the database once the user has done the checking of 

their email. The coordinates for the town of Carlow were hardcoded into the python file and 

that file was then called to a HTML file which then displayed the area of Carlow and also 

included a green pin which when clicked on displayed “driver@itcarlow.ie”. This will be 

changed to display different users and their emails will be displayed on these pins.  

 

Figure 21: Python code for town coordinates to generate a map. 

 

Task 7 (User being emailed a randomly generated hashed password): 
After a user has signed up to this service, the user will then be emailed a randomly 

generated password. The user will have to check their email account to access this password 

and copy the password to their clipboard. For demonstration purposes and as a proof of 

concept, this email will be sent to C00192937@itcarlow.ie (Nathan Calnan’s personal college 

email).  

The user will be sent a random hashed email which will look similar to 

1aca4eb6afc6f691847d08a045bc49c7, this is for security reasons. The user must use this 

random password right after they sign up as they will be brought to a change password 

screen.  

 

Figure 22: Email containing the random generated password.  

mailto:driver@itcarlow.ie
mailto:C00192937@itcarlow.ie
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Task 8 (Change password screen): 
Once a user has signed up this service, the user will be brought straight to a change 

password screen. The user will have to enter their email address they used to sign up with, 

to enter their current password which is the randomly generated password, then to enter 

their new password and then to re-enter their new password. 

 

Figure 23: The change password screen. 

The idea behind this change password screen is that the user can then change their 

password to whatever they want as trying to remember a password which is a randomly 

generated hashed password would be too difficult.  

If the user wishes to return to the StudentPool website or if they are already a user and mis-

clicked the change password button on the login screen, they can navigate to either of these 

two by clicking the two buttons on the top right of the screen.   

 

Task 9 (Login screen): 
After a user has changed their password, the user will automatically be brought to the login 

screen. On this screen the user will be prompted to enter their username which is their 

email address they entered while signing up, and their newly changed password.  

 

Figure 24: The Login screen. 
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The user also has the options to navigate back to the StudentPool website, to sign up, or to 

change their password if they click any of the buttons on the top right of the login screen.  

If the user enters the wrong details, that is if a user enters an email address and a password 

that are incorrect the user will not be able to advance to the generating a map screen the 

fields in which the user entered the details will reset and they will have to enter details 

again.  

 

Task 10 (Generating a map screen): 
Once a user has signed in and all credentials are correct, the user will be brought to a new 

screen which is a generated map of the area of the town which they specified while signing 

up. From this the user will see a pin which is either green or red, green specifying that there 

is another user who is a passenger in that area, and red specifying that there is another user 

who is a driver in that area. If there are no users in that area that are using this service, then 

the user will just see a map with no pins.  

If a user clicks on one of these pins, then they will see another users email address. It is then 

up to the user to personally contact the other user via their own personal email.  

If a user wants to check another town for, the user has the option to from a dropdown list. 

The user selects a town from the dropdown list (like the dropdown list when signing up), 

once the user has selected a town the user clicks the submit button and are then brought to 

another new screen of the newly generated map of the town.  

The user can also navigate to the change password screen, the StudentPool website, or can 

simply logout from the buttons located on the top right of the screen. If the user clicks the 

logout button the user will be brought back to the login screen and unable to go back to this 

screen unless they login again as their session will be terminated. 

 

Figure 25: The generated map of a town screen with a pin of  driver with the email address 

student1@wolfrock.eu. 
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Analysis/Evaluation section 
This section evaluates all the technical aspect tasks/requirements and the scoring system for 

each of the task is as follows: 

• 0 – no support 

• 1 – minimal support 

• 2 – some support 

• 3 – satisfactory support 

• 4 – comprehensive support 

Task 1 (Creating a mock database): This has a scoring of 1 because this task was only in place as a 

means of creating a mock database that would eventually be deleted just for testing purposes. 

Task 2 (Creating a user form): This has a scoring of 1 because this form was eventually discarded, and 

the new sign-up form was created to replace this form. Although, some of the fields this form has 

was carried over to the sign-up form.  

Task 3 (Find a driver/passenger form): This has a scoring of 0 because this form was completed 

discarded as the login form done exactly what this form was intended to do but more efficiently.  

Task 4 (Setting up the database): This task has a scoring of 4 as a database is the only place to store 

details for users and also retrieve the users details, without the database none of the forms would 

work, and no maps could be generated.  

Task 5 (Sign up form): This task has a scoring of 4 as the users could access the service once they 

have signed up and could avail of the carpooling service.  If a user signs up and avails of this service, 

they would be contributing to helping the environment and also reducing their costs of travel. 

Task 6 (Check email form): This task has a scoring of 0 as this form was discarded. It was replaced by 

the simple login form which already checks if the user exists by allowing the user to continue if 

they’re already registered.  

Task 7 (User being emailed their hashed password): This task has a scoring of 3 as this task provides 

the user with their password in a secure manner. The user cannot access the service unless they are 

given a password. 

Task 8 (Change password screen): This task has a scoring of 2 as a user is required to change their 

password to something they can remember, and they cannot continue unless they do so.  

Task 9 (Login screen): This task has a scoring of 4 as a user has to login to avail of the service and 

generate a map of the town in which they are searching for drivers or searching for passengers. 

Task 10 (Generating a map screen): This task has a scoring of 4 as a user must be able to see a map 

of the town they specify, as this screen enables the user to find potential drivers or find potential 

passengers.  
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Summary/Conclusions 
StudentPool if used by students can help to significantly reduce the number of privately 

owned vehicles on the road which in turn will help make the environment more green 

friendly by reducing the emissions that are produced by these privately owned vehicles. A 

student can also greatly reduce the cost of commuting to and from their college/university if 

they avail of StudentPool. In conclusion, this service can have huge benefits on a students 

life while they attend their third level education, and this service can aid in Ireland’s fight to 

improve the environment.  

Future Directions: 
Continuing this service for future use, the payment system will be updated to allow users to 

pay the once time fee after they have signed up. Also, improvements will be made to allow 

the users to be emailed their random hashed password to their personal email instead of 

C00192937@itcarlow.ie. More towns and villages will be added to the town list when 

signing up to expand to more remote rural areas of Ireland. As well as that, the screens will 

be updated to be more user friendly.  
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