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[bookmark: _Toc70109037]Abstract
The aim of this project was to gain an understanding of financial stress within the modern-day United Kingdom and develop a personal budgeting application capable of reducing financial stress. This was completed through a comprehensive literary review and primary research into existing budgeting applications. Development was undertaken with the objective of improving upon the usability of existing applications and removing barriers to entry for the creation of new personal budgets. Primary research into existing applications revealed significant complexity and requirements that reduced usability, making budgeting less accessible to users. Secondary research into the impacts of financial stress revealed significant mental health impacts, including an increased chance of depression, insomnia, and drug use. As well as physical health effects such an increased chance of childhood obesity. Financial stress within the United Kingdom was found to have increased significantly due to the coronavirus pandemic causing higher rates of unemployment, with many citizens already reporting higher levels of stress and anxiety. 
The application developed as part of this project focuses specifically on usability and accessibility, producing an application that can be used by anyone, without barriers to entry and requiring no previous financial knowledge or accounts. Acting as a tool to reduce future financial stress.
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[bookmark: _Toc70109038]Chapter 1 – Introduction
This project focuses on the impacts of financial stress on adults throughout the United Kingdom and how these impacts may be mitigated through the use of personal budgeting. The aim of the project is to develop a thorough understanding of financial stress in current times and to build a piece of personal budgeting software that improves upon existing solutions. To achieve this aim, a comprehensive literary review on financial stress, budgeting methods and finances in the modern-day UK will first be completed. A personal budgeting application will then be designed and developed for the Windows 10 operating system, with the literary review providing important context for the project and allowing informed decisions regarding software features to be made. The success of the project will then be evaluated based on a set of success criteria and user testing. This will inform the final objective, which is to seek areas for future development and allow the software to be further improved, making it more useful and accessible as a tool to reduce the financial stress of adults within the United Kingdom.
In the following chapters a literary review is conducted with evaluations of current budgeting software. The research and development methodologies of the project are then covered in depth, providing an overview of the methods to be used within the project. The design and implementation stages of the project are documented, with project requirements and system models being produced. An evaluation is conducted in chapter 5, with an analysis of the project being completed to document conclusions and recommendations in chapter 6. A final reflection takes place, prior to reference and bibliography sections. 


[bookmark: _Toc70109039]Chapter 2 – Research and Review of Literature
[bookmark: _Toc61887560][bookmark: _Toc70109040]2.1 Introduction
Financial stress is an increasingly prevalent issue within the UK and has been shown to cause a variety of mental health issues. These often extend through a household to affect not just individuals but also their immediate family. Budgeting can reduce this stress by creating a financial structure and discouraging overspending, becoming a great aid to financial management. Personal spending habits can often contribute to overspending through impulse purchases and poor financial management. Budgeting reduces these behaviours through better tracking of personal finance and producing a rigid structure that can be followed, leading to better financial decisions, and improving an individual’s finances. Currently there are many ways to develop a budget however these seem increasingly complex and can act as a barrier to entry for many people, particularly those not already familiar with technology. 
[bookmark: _Toc61887561][bookmark: _Toc70109041]2.2 The Impacts of Financial Stress
Financial stress has been associated with various mental and physical health issues within a variety of studies. In their book “The Spirit Level” researchers Wilkinson & Pickett reviewed 23 different countries against income inequality and wellbeing. From this comparative study it was found that mental illness and drug use positively correlates with income inequality. [1] Correlations were also drawn to obesity and physical health, with countries with higher income equality reporting lower life expectancy and higher rates of obesity. Although it is important to note that Wilkinson & Pickett focused solely on income as a factor and that other factors within society may also influence these correlations. In a longitudinal study, researchers Heflin & Iceland seek to define the relationship between income poverty and depression. Strong relationships were found between financial hardships and depression; this relationship is strongest amongst individuals who also have trouble paying monthly bills [2]. From this study, Heflin & Iceland also found that hardship often predicates depression, with those experiencing greater levels of hardship being more likely to experience depression. [2] These findings are supported in studies by Talala. Et Al. when investigating links between economic status and depression. In these studies, unemployment was found to be a significant factor in causing depression, although retirees within the lowest income thresholds were also found to be at risk. [3] Self-reported symptoms of depression were found to be most prevalent within the lowest income categories. Further studies by Talala. Et Al. focus on financial stress and its links to insomnia.  [4] Similar to their previous study, individuals amongst the lowest income levels were more likely to suffer from both stress and insomnia. Early retirees were also found to be more likely to experience insomnia. Individuals among the lowest household incomes reported being the most stressed, however the least stressed were found to be from middle income tiers, not the highest. Suggesting that hardship may continue to play a role in negative health effects, but that there are also other factors influencing both stress and insomnia.
Financial stress however can also impact children as they grow. A study by J. Z. Daniel. Et Al. [5] reviewed several longitudinal studies that tracked childhood socioeconomic status with “illegal drug use later in life”.  This study found that there were consistent links between lower economic status in childhood and drug use in adulthood. Meaning that the effects of financial stress for many are likely to linger into adulthood. Wilkinson & Pickett [1] found income inequality to negatively correlate with child wellbeing, meaning that financial stress is likely to affect a whole household, instead of an individual parent. This is reinforced in a study by G. Evans and P. Kim [6] which found chronic stress increased within adolescents with the number of years spent in poverty and lower socioeconomic classes. A longitudinal study by H. Lee. Et. Al. [7] looked again at the effect of poverty on children, finding that individuals exposed to poverty before the age of 2 were much more likely to be at risk of obesity by age 15.  Further showing that the impacts of financial stress are not limited to adults and that in many cases stress will impact immediate family.
[bookmark: _Toc61887562][bookmark: _Toc70109042]2.3 Individual Financial Stress in the UK Today
As a result of the Corona virus pandemic and various lockdown measures, UK GDP fell by 20.4% throughout April to June; meaning the UK had entered a technical recession [8]. With this came job losses for many as businesses were forced to close, increasing the financial stress of many individuals. The Office for National Statistics (ONS) reports that September 2020 saw “782,000 fewer people were in payrolled employment when compared with March 2020” [9] Showing great increases in individual financial stress for many within the UK. However, GDP has risen by 15.5% throughout July to September as lockdown measures have eased and some individuals have returned to work. [10] Showing that financial stress for many may begin to improve.
Despite the furlough scheme covering up to 80% of an individual’s monthly wages [11] the Institute for Fiscal Studies (IFS) reports that the amount of households clearing their mortgage payments had fallen by 14% in May [12]. Showing that as a result of the current pandemic, many individual households are struggling financially. This relates to a study by Heflin & Iceland [2] which found depression to be most prevalent amongst those struggling to pay monthly bills. A study by S. Wang. Et. Al. also found that those leaving paid work (even as part of the furlough scheme) had worse mental health than those remaining in work. [13] Showing that the impact of financial stress and lockdown measures is already having a noticeable impact on individuals in the UK.
As the financial situation of many worsened throughout 2020, reported mental health also worsened. In a study funded by the Economic and Social Research Council and Health Foundation, mental health issues were found to have risen by 8.1% in young adults [14]. Data from ONS also points to a large increase in anxiety being reported by married couples and individuals aged over 75 [15].  This builds on previous ONS data from March, where 49% of “people in Great Britain reported “High“ anxiety”, whilst the most common reported concern was regarding work and finances. [16] This shows that financial stress is a common cause behind worsening mental health within the UK at present. This is further evidenced within data from ONS where individuals who had reported being negatively impacted by COVID-19 measures also reported lower well-being. [16]
In the January 2021 personal and economic well-being report produced by the Office for National Statistics, it is reported that shocks to the labour market have affected young adults (Aged 30 and younger) the most, being 35% “more likely to be furloughed than the general population” [17]. Parents still in employment were also reported to be “twice as likely to report a reduction in Income” than the general population. [17] This highlights that a significant portion of the United Kingdom is still experiencing increased financial stress. The report further supports this in reference to money borrowing, where it is reported that “nearly 9 million people to had borrow more money because of the corona virus pandemic”. [17] Despite  a plan to gradually lift lockdown restrictions [18] the furlough scheme has been extended to September 2021 [19], suggesting that while many businesses will reopen and many will return to full-time employment, the effects of financial stress will remain in the near future.
[bookmark: _Toc61887563][bookmark: _Toc70109043]2.4 Methods of Personal Budgeting
Traditional budgeting is made simple by starting with an individual’s monthly income and listing all expenditures for that month to calculate the total money left over to contribute to other financial goals. However, with the introduction of new software solutions the development of budgets has become more complicated and included features beyond that of a basic paper budget; with graphics, automatic spending tracking and notifications often being included. The methods of personal budgeting have evolved with this for both individuals and companies, with new budgeting methods being tailored to specific outcomes, goals, or ideals. Although for personal use, the traditional income against expenditure budget remains most common; this method remains the foundation on which new budgeting techniques are built.
In his bestselling book “The 80/20 principle” [20] businessman Richard Koch outlines an idea whereby 80% of success comes from 20% of an individual’s effort. This has been adopted into personal and corporate budgeting through the creation of the 80/20 budget [21]. Due to this, Anschuetz makes a case for Koch also applies the 80/20 rule to happiness in his book, stating that “the majority of perceived happiness occurs in a minority of the time”. [22] This supports the use of the principle within personal budgeting whereby 20% of monthly income is immediately placed in savings whilst the remaining funds cover expenses and activities that contribute to the individuals  happiness. A similar rule known as the 60/40 rule was started by John Bogle, the founder of Vanguard Group. [23] This rule commonly refers to investing but can also be applied to personal budgeting, whereby only 60% of monthly income is used for expenses, whilst the rest Is divided between saving and investment accounts. Making this rule much better for those seeking to build an investment portfolio.
The pay yourself first system is interesting new system that deviates significantly from traditional budgeting methods, developed by T.R. Thomas. [24] Under pay yourself first, the individual seeks to maximise the amount of money they save by calculating a minimum amount to pay on individual debts and bills, often not paying outstanding debts in full. This system leads to the prioritisation of certain expenditures to maximise savings and meet an individual’s financial goals. [24] The use of this system proves useful to those seeking to 
The envelope system (otherwise known as the jam jar approach) [25] is an older budgeting technique whereby funds are placed into different envelopes and given a specific purpose, to pay for specific expenses. This separates expenses and dedicates a portion of income to each, ensuring that overspending cannot occur as only the money in each envelope can be spent. Although this worked exceptionally well for many in the past, with the digitisation of payments, purchases are increasingly being made without physical currency. [25] The envelope system can however still function within our increasingly cashless society as many banking institutions have given consumers the option to create different digital pots. Individuals can divide their income amongst these pots and pay different expenses through different pots, meaning budgeting can occur digitally and tracked as conveniently as the original envelope budgeting system. [25] Existing budgeting software has also adapted this technique using spending categories, allowing users to place their expenses into different groups and track their overall spending through different aspects of their budget.


[bookmark: _Toc61887564][bookmark: _Toc70109044]2.5 Current Tools
[bookmark: _Toc61887565][bookmark: _Toc70109045]2.5.1 YNAB (You Need A Budget)
YNAB is a paid budgeting application that aims to teach the user how to create and manage a budget in very simple ways through the use of a pre-set traditional budget template. [26]
[image: ]
Spending, networth and income-expense reports are also available if a financial account has been linked to the budget. These include visualisations to better understand expenditure.
[image: ]
	Advantages
	Disadvantages

	Very easy to use, great user experience and colour coding makes budgeting very easy
	High Cost, $11.99 per month after initial 34-day free trial

	Choose from a variety of pre-set, categorised expenses; makes budgeting very fast. Summarised budget broken down in simple list
	Lacking in visual appeal; graphs are limited.

	Can set goals and track progress; multiple budgets can be created. Can receive notification before scheduled payments are processed
	Very little information in reports, data not added unless financial account is connected.

	Very easy to track inflowing and outflowing money, includes option to link bank/credit accounts
	Money can’t be marked as spent unless a financial account is connected – makes tracking spending difficult



[bookmark: _Toc61887566][bookmark: _Toc70109046]2.5.2 Money Advice Service
Money advice service is a free to use website with a variety of financial advice and a budget planner; run by the money & pensions service, which is sponsored by the Department for Work and Pensions. [27]
[image: ]
The budget planner includes pre-set expenses on a variety of topics but does not include the ability to add your own custom expenses. Making it more difficult to customise your budget and requiring more time to be spent looking through different expenses.
[image: ]
	Advantages
	Disadvantages

	Very easy to use, appealing colour scheme and very accessible, very quick budget building
	No option to add your own custom expenses, forced into pre-set options

	Does not require a sign-up unless saving the monthly budget
	Each category of the budget is on a different webpage, performance suffers

	Offers the ability to export the finished budget as a spreadsheet or email.
	Doesn’t include options to add savings goals or ability to dedicate a percentage of income as savings amount	

	Simple graphics with easy-to-understand breakdown of total monthly costs. Option to change graphs to annual or weekly.
	





[bookmark: _Toc61887567][bookmark: _Toc70109047]2.5.3 Money Dashboard
Money Dashboard is a free to use budgeting solution which combines all of your financial data in one application and makes heavy use of linked financial accounts.  [28] As of January 2021, Money dashboard has over 600,000 registered users. [image: ]

Money dashboard also allows for an individual’s overall finances to be broken down into a simple list to understand your budget at a glance. This makes money dashboard more accessible and improves the overall usability of the  budgeting application.
[image: ][image: ]Money Dashboard Mobile app, from Money Dashboard Homepage

They also have a mobile app for on the go use, maximising user convenience.

	Advantages
	Disadvantages

	Money Dashboard is free to use and doesn’t require a subscription; all features are available to everyone
	Entering data can be difficult due to poor user experience, interfaces aren’t always intuitive.

	Automatic visualisations which look visually appealing, high contrast and high accessibility. Income and outgoing payments can also be tracked automatically; very convenient.
	Does not support all banks and account types, meaning automatic income and outgoing is not available to everyone and that many will need to enter data manually.

	Available on both mobile and desktop platforms; can be used from anywhere very easily
	Can’t enter specific dates for payments unless they are detected automatically; makes tracking your bank balance overtime unreliable if entering data by hand.

	Building a budget is very easy, provides a simple and straight forward breakdown of your overall finances and finished budget.
	No undo button, can be frustrating after removing something from the budget



[bookmark: _Toc70109048]2.5.4 Actual
Actual is a downloadable budgeting application compatible with Windows, Mac and Linux. Although Actual comes with a 30-day free trial it does require a £2.85 per month subscription which is a lower price than its competitor, YNAB. [29] Once downloaded, Actual does not require an internet connection.
[image: ]
Actual keeps your budget on one screen, drawing your maximum spending amount from an account you add through the accounts section. Pre-defined categories are provided but can be changed, the user adds the names and costs of expenses manually. Accounts do not have to be linked to any financial institution and simply requires the user to provide a name and balance.
[image: ]
The reports section contains graphs that expand on click, allowing for net worth and cash flow to be tracked easily. However much of the screen remains blank, with a “More reports coming soon!” message displayed, showing signs that the budgeting software is still under development.
	Advantages
	Disadvantages

	Actual can be used without an internet connection, budgets are saved locally and can be accessed at any time.
	£2.85 monthly subscription fee

	Very clean interfaces, user friendliness and visual appeal is prioritised within Actual
	Still in development meaning some features are lacking, much of the report section simply says, “More reports coming soon!”

	Can be used without any set-up, just install the application, and enter your budget. No personal details are required and linking financial accounts is  optional.
	Some panels do not resize properly, leaving some parts of the screen to be smaller than the rest of the layout

	Allows up to three months of budgets to be viewed at the same time, option to create and save multiple budgets
	Customer service is limited; the contact us options only include a social media page (that has not been active for two months) and an email that opens into your devices default client instead of displaying the email address of Actual directly



[bookmark: _Toc61887568][bookmark: _Toc70109049]2.6 – Personal Spending
In a study by J. Kaye Et Al. [30] The spending habits of 14 individuals aged 26-69 were tracked, along with the methods used to manage their spending. From a series of semi-structured interviews, it was found that each participant regularly made financial decisions based on their emotions and personal backgrounds as well current financial situation. Prior knowledge and experience were found to play as great a role in their spending as their overall financial knowledge and future goals. The current worries of participants played a particularly large role, with one participant reporting to live on his spouse’s salary whilst contributing all his own to his student loans. Whilst a variety of factors increase and impact spending,  emotional reasoning plays the greatest role. Many spend based on their current worries, however others report being excessively frugal to save as much money as possible, for fear they may run out of money in the future. When investigating the tools used to track participants spending, it was found that many used no tools at all and instead simply checked the balance of their current account daily. This contrasts the findings of J. Vines et Al. [31] who tracked the  financial habits of older adults (aged 80+) and found them all to carefully track their spending. The differences in financial tracking between the two studies suggest a different approach to finances being taken between two different age groups and that finance habits may change as an individual ages. 
In the study by J. Kaye Et Al. [30] few of the participants reported using digital applications to track their finances and develop a budget. Of the two that had tried online budgeting applications, both reported experiencing frustration as the applications would automatically add and categorise their expenses from their banking accounts. The security of online systems was also doubted, this being a significant factor as users are often asked to link their bank accounts to the budgeting applications. However, other participants did track their monthly budget through a spreadsheet although these were found to be inaccurate at times, with incomplete or inaccurate data. Whilst some participants did broadly track their spending, it is not necessarily accurate. The participants who follow or develop their own spending tracking system focused on specific aspects of their finances (such as their income or individual expenses) but rarely covered their overarching financial situation. Often choosing to check how much they had available to spend instead of developing a budget and planning their necessary expenses. 
In a study by Heath & Soll it is noted that “consumption opportunities change over time” [32] making it more difficult to budget the correct amount of money for individual expenses. Heath & Soll hypothesizes that individuals follow their budget closer when assigning specific amounts to expenses and will not reallocate funds to other expenses when they have underspent. In this manner the researchers believe a budget must be rigid to be “an effective self-control mechanism” [32] and better control personal spending. The researchers believe that while rigid budgeting will better control spending, it may also reduce an individual’s satisfaction. With more flexible budgeting allowing for more spending on an individual’s desires, increasing their overall happiness. This hypothesis is supported throughout three studies conducted by Heath & Soll, the first of which targets spending.[32] In this study, 29 participants were asked to document their weekly spending habits in the form of food, clothing, and entertainment along with how much they spent on each. Participants were then given scenarios in which they received a gift or purchased the gift for themselves, before asking how it would affect their remaining weekly budget. [33] In this study, it was found over half of the participants would lower their spending after receiving a gift that they would have otherwise purchased for themselves. But also after spending a large portion of their budget on a single specific expenses. The second study by Heath & Soll builds on this by determining whether participants were more or less likely to purchase items for themselves after receiving a gift or making a big purchase. In this second study, it was found that participants were less likely to spend additional money after making a purchase for themselves but would still make additional purchases if they instead received the same item as a gift. [33] This continues to support the hypothesis of strict budgeting, showing that many individuals will follow a strict budget and not overspend and that budgets as tools can be used to reduce spending.
[bookmark: _Toc70109050]2.7 Concluding
In summary, existing research indicates that financial stress can lead to a variety of mental and physical health conditions and that these are not strictly limited to the individual experiencing financial stress. Some studies have shown that stress can be past to children and that children growing up in environments of financial stress are more likely to develop drug habits and are more likely to be at risk of obesity. This is worrying as conditions in the UK today suggest increased financial stress for an increasing number of individuals, despite overall economic improvements in the recent months, the effects of the pandemic on the UK this year are likely to linger. Young adults and parents are most likely to experience financial stress, whilst studies indicate young adults are also the least likely to make use of formal budgets. Many different methods of budgeting exist and can be used to suit specific financial goals, although traditional income vs expense budgeting remains prevalent. Both paid and unpaid software solutions already exist but these cater to the expense vs income model and each have significant disadvantages that could be improved, particularly regarding user experience. Although most existing solutions do also incorporate elements of the envelope budgeting system by separating expenses into different categories and groups. This does contribute to positive user experience but can still be improved.
The use of budgets has been shown to reduce overspending, with a significant portion of budgeters choosing to underspend in line with their rigid budget than overspend. This is significant as studies have also shown spending to be partially influenced by an individual’s emotions and current financial situation. Budgeting in this way may reduce emotional spending and improve awareness of current finances.  Recent studies of young adults found very few actually use and follow a budget. Of those who had previously tried digital budget solution, frustration with the software was often experienced. Whilst a minority of users also worried about the security of digital applications. These findings indicate a need to make budgeting more appealing to adults whilst providing assurance of software security.
Based on this research, a new system should be built that includes the ability to easily switch between budgeting methods in the form of simple budget templates. User experience should be prioritised by removing unnecessary barriers and features, resulting in a simple but useful software experience. Certain features from existing solutions should be included, such as notifications before monthly bills are due and the creation of visualizations based on expenditure. However, a goal tracker with an estimated time to reach that financial goal would also be beneficial for individuals. Colour schemes should remain appealing but high contrast to account for visually impaired individuals and overall accessibility. Data exports to different file types would also be useful, particularly in a printable format.


[bookmark: _Toc70109051]Chapter 3 – Methodologies
[bookmark: _Toc70109052]3.1 – Research Methodology
[bookmark: _Toc70109053]3.1.1 – Philosophy
Positivism is a theory which details knowledge being derived through experience. [34]   Positivism is to be used throughout this investigation to evaluate the usability of existing budgeting software and documenting areas of improvement. This also provides disadvantages by not looking for outside perspectives, but this will be mitigated through user testing the new application to understand if enough improvements have been made.
[bookmark: _Toc70109054]3.1.2 – Approach
A deductive approach [35] needs to be taken as the new alternative application is to be based on existing design theories and the flaws of current budgeting applications. This is advantageous as it allows a specific focus on existing technologies, however this does also limit the project scope. To counter this a research strategy focusing on depth will be used, ensuring that detailed information is still gathered.
[bookmark: _Toc70109055]3.1.3 – Strategy
The case study research strategy [36] is to be used as it allows for a greater focus on a small number of existing budgeting applications, allowing for an in-depth assessment of the topic area and for improvements to be readily gathered. This works within the deductive approach and ensures that a set of requirements for the new software will be developed.	
[bookmark: _Toc70109056]3.1.4 – Time Horizon
A cross-sectional view will be taken to the time horizon [37], this allows for an assessment of current financial budget applications and ensures that the investigation is focused, specifically on the present. This means that the improvements made by the new software will be applicable to the current budgeting landscape. This does mean that lessons will not be learnt from older software, however this will be mitigated by looking at multiple current budgeting applications.
[bookmark: _Toc70109057]3.1.5 – Data Collection
A mixed method approach will be taken through sampling questionnaires, combing qualitative and quantitative data [38].  Allowing for the current experience of individuals to be researched, regarding financial stress and budgeting applications. The known impacts of financial stress on individuals will be documented, along with the advantages and disadvantages of three existing budgeting applications. This will be used outline the features required in the new application.
[bookmark: _Toc70109058]3.1.6 – Evaluation Criteria
To evaluate the success of the project, the finalised budgeting software and report will be compared against the initial aims and objectives to determine how well each has been met. An overall evaluation will also be conducted, seeking areas of improvement, and determining whether the new software offers improvements over existing solutions. Both usability and acceptance testing will also be conducted, and the results analysed to form a critical evaluation. With areas of potential improvement being highlighted. Key areas of evaluation will include: 
· Usability – Is the application easy to use for an ordinary user?
· Functionality – Does the application allow the user to create a comprehensive budget?
· Accessibility – Is the application usable by those with impairments?
· Performance – How long does it take for budgets to be built, are there any delays?
[bookmark: _Toc70109059]3.1.7 – Methods of Testing
System testing is to be used to ensure the application functions as intended when used ordinarily. Each feature will be tested by building a budget from scratch, checking to see if it can be saved, emailed, and then imported and printed. Unit testing will occur afterwards to test specific parts of the program, allowing tests to be more specific when checking functionality and ensuring that appropriate error catching, and validation occurs to prevent software crashes. Invalid data will be deliberately used for this purpose. After these have occurred, usability testing will be used to gather user feedback and highlight areas of improvement whilst gaining a better understanding of how users will use the new budgeting software. Acceptance testing will form the final testing stage, ensuring that users are happy with the functionality offered by the budgeting software and again highlighting areas of improvement.
[bookmark: _Toc70109060]3.2 – Development Methodology
[bookmark: _Toc70109061]3.2.1 – Feature Driven Development
To develop the new budgeting software, feature driven development is to be used. This methodology focuses on designing and developing individual features. This will work well for this project as it allows an overall model to be first developed before a feature list is built. Meaning the project will be clearly defined by the features and that specific features can be built one at a time during development. System design and implementation will focus on the integration of each feature and how they will fit into the overall software.
[bookmark: _Toc70109062]3.2.2 – Software Requirements
The following software will be required to develop the budgeting application:
· Windows 10 – This is more popular than alternative operating systems and thus will appeal to a larger target audience. It is also the operating system currently being used by the author and will thus ease the testing and development processes.
· Visual Studio – This is the IDE most compatible with the chosen programming language and frameworks. It also offers a variety of development tools specifically aimed at software being built for the Windows operating system. This makes it most appropriate for the chosen platform, whilst also offering significant amounts of pre-defined code and an attached debugger, making development even easier. The features offered by Visual studio are far more comprehensive than alternatives such as IntelliJ and Bitbucket.
[bookmark: _Toc70109063]3.2.3 – Hardware Requirements
The application will not require significant resources to develop or run. Minimum requirements include:
· Processor: Intel I3 2GHz, this is required to maintain high performance within the application when generating charts dynamically; reducing the delays experienced by users when using the budgeting software.
· Primary Storage: 4GB RAM, this is used to temporarily store data and further improve application performance. 
· Secondary Storage: 100GB, this is to be used to store budgets and ensure that storage issues do not occur for users when using the budgeting software.
· Graphics: On-board graphics or better, this is used to render the application and its charts as the application is not graphically intensive on-board graphics will function just as well as a dedicated graphics card. Keeping this requirement low also ensures that the target audience of the application is not limited by hardware requirements.
[bookmark: _Toc70109064]3.2.4 – Materials and Tools
· Visual Basic under the .NET framework is to be used, this is due to existing familiarity with the Visual Basic language and the large amount of pre-defined code available through .NET. Both are also compatible with the Visual Studio IDE, which offers significant amounts of development tools along with an attached debugger.
· SendGrid API – This is to be used to send email notifications to users. It has been chosen over alternatives like the Gmail API due to its ability to schedule emails to be sent in the future, this is a feature not presently available with the Gmail API despite being offered within the Gmail GUI application.
[bookmark: _Toc70109065]Chapter 4 – Design and Implementation
[bookmark: _Toc70109066]4.1 – Design
[bookmark: _Toc70109067]4.1.1 – Project Requirements
The requirements for this project were gathered through both primary and secondary research. An assessment of the financial situation within the United Kingdom determined the potential size of the target audience for budgeting applications. An assessment of the impacts of financial stress led to a better understanding of why budgeting applications are useful and the features that would need to be included to reduce negative financial impacts. Whilst assessments of current budgeting methods and spending patterns also helped to determine possible application features. Primary research into existing budgeting applications gave insight into areas that could be improved and highlighted a lack of accessibility as well as many unnecessary features within existing applications. A set of feature requirements can be found in 1). Of the appendix.
[bookmark: _Toc70109068]4.1.2 – System Models, Structures and Algorithms
File Structure
From the primary research conducted it was found that existing solutions often allow users to export their budgets in .CSV file format. To ease the process of importing existing budgets, this same file format will be used, with saved data looking like the example below. This has been chosen specifically to ease the process of switching from existing solutions to the new application. Alternatives like .DAT files could have been used, however these appeal to a far smaller audience and is supported by fewer existing applications. Example file format shown in 2). Appendix.
Program Flow
[image: ]
The program flow has been designed in this way to maximise usability. One of the significant issues with current solutions is complexity and a lack of usability. To improve upon this, new users are guided step by step through data entry, keeping the budget creation process as simple as possible, with processing occurring quickly in the background. Users importing budgets will find the process streamlined, being able to simply click “existing budget” in the main menu and select their budget file. This removes complexity and brings the user straight to the information they need, with a budget overview (dashboard) being provided immediately when a budget has been created or imported.
Data Structures
The simplest way to generate pie charts dynamically in Visual Basic is load data from a list into the pre-defined .NET charting functions. Data will be gathered from the on-screen data grids by iterating through each row in both grids, saving prices and cost names in separate lists. The pie chart function will then be called on cell leave, using data from both lists to generate a pie chart. The function will be called every time the user leaves a cell in one of the data grids; meaning the chart will be generated dynamically as data changes. A breakdown of this process is found below.

Data Extraction Diagram
[image: ]
This chart details the process of extracting data from the data grids and generating the pie chart. This will be used to re-draw the pie chart every time the user changes data in a cell; it occurs on cell exit to ensure the pie chart always displays up to date information.
[bookmark: _Toc70109069]4.1.3 – System Interfaces
Wireframes
Main Menu:
[image: ]
Main menu system kept to just two options, removing complexity and confusion whilst providing an Intuitive interface.
New Budget Screens:
[image: ]
Monthly income is required to calculate how much each user has left in their budget. A simple text box is used to improve usability and make it clear that user input is required.
[image: ]
Expenses to be entered into a table, separate from Necessities. This brings increased structure to the budget and forces users to think about what is essential each month and how much of their spending is unnecessary. This builds on the spending habits research from the literary review.
[image: ]
An arrow is used instead of text to increase intuitiveness and improve overall usability. Expenses and necessities are placed on different screens to ensure budgets are developed step by step, further improving usability and removing complexity.
Dashboard: 
[image: ]
The dashboard contains all data previously entered, available for users to add, edit or delete data. The calendar should show when larger payments are due, with the pie chart dynamically generated to show a breakdown of the budget.

Developed Designs
Main Menu:
[image: ]
Neutral blue used for background to improve visual appeal.


New Budget Screens:
[image: ]
[image: ]
[image: ]


Dashboard: (add save and load buttons)
[image: ]
When checking the email check box, a pop-up should appear prompting the user to select a date. This will be used to schedule an email reminder.
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[bookmark: _Toc70109071]4.2.1 – Problems and Successes
The most successful aspect of the development project has been usability, especially in guiding the user through the creation of new budgets. This was an area lacking in existing solutions and by making new budgets a step-by-step process, has vastly improved the overall usability of the application. This is forms one of the core objectives of the project and represents significant improvements over existing solutions.
Email functionality has been the most significant problem within this development project. Due to issues with email API compatibility and time management, customised email notifications were unable to be added. Instead, they have been replaced with an email button that simply sends a copy of the budget to the users email address. Issues in data checking also occurred when dynamically creating pie charts. Initially the program would crash when blank data was input, initial presence checks also caused, presenting type errors when checking integer data. This was caused by checking integer data against a blank string. This issue was solved by changing the checker to look for values of length zero and exit whenever data of length zero is encountered. Code snippets presented in 3). of appendix.
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4.2.3.1 – Unit Testing
As feature driven development was used, each feature and line of code was tested and modified on a regular basis. Every feature was tested as it was implemented, and changes made immediately when errors were encountered. Improvements to existing code was also made as a result of testing, particularly when saving and importing budgets. As initially the application would add iterate through data too many times, resulting in empty rows being added to budgets and blank data being displayed in the budget pie chart. Data validation was tested by inputting invalid data, ensuring that errors triggered correctly without crashing the application, user feedback was instead provided to guide the user into entering valid data.
4.2.3.2 – System Testing
To test the system as a whole, a personal budget was made from scratch using every feature of the system. From this it became clear that although the system functioned as intended and achieved the ease-of-use requirement, more needed to be done to improve usability as little direction was given to the user. Usability testing also highlighted this. Additional on-screen guidance was added, and icons used instead of text on buttons. When re-testing the system by creating a new budget, intuitiveness and usability had improved. Further meeting the project requirements. Care was also taken to clear data after a new budget was imported, ensuring the pie chart and each data grid only contained data from the current budget, without overlap from previous budgets.
4.2.3.3 – Usability Testing
Usability was tested by using each part of the interface as it was developed. Each interface component worked as intended, however visually it needed to be improved. Colour schemes were high contrast and both the buttons and data grids functioned correctly. However, the data grids were resized to remove grey areas around them. When loading the application, it also became clear that the pie chart component would display as a blank square before data was added. To improve this, an example pie chart with a title encouraging the user to create a budget was added. Usability testing also highlighted the need for improved intuitiveness. To address this, a new menu screen was added on load, offering the user the chance to open one of their saved budgets or create a new one. Additional on-screen guidance was also added, providing more direction for each user.
4.2.3.4 – Acceptance Testing
The application was given to four different users to conduct acceptance testing. During this each user created a budget and also tested the import and export features. Each user was able to create a budget successfully, however It was not clear where income could be changed on the dashboard and some users felt the dashboard as a whole was not intuitive. Additional on-screen guidance has been added to specify where income can be changed and a label displaying which email is currently being used has been added. These suggestions have improved overall usability and better met the project requirements. Users found the application to achieve its aims and allowed budgets to be created without prior knowledge and without requiring financial accounts.
[bookmark: _Toc70109073]4.2.4 – Iterations
A new iteration was used for each newly developed feature. A description of the new feature and how it should be tested is included within each new iteration and documented in section 4). Of the appendix.
[bookmark: _Toc70109074]Chapter 5 – Evaluation
The first objective of this development project was to gain a better understanding of financial stress in the UK today and its impacts through a literary review. The competition of this objective was very successful as a comprehensive literature view was completed; This involved a variety of authoritative sources and allowed the project to build upon existing research. A thorough understanding of financial stress impacting both mental and physical health was gained. The use of statistics provided by the Office for National Statistics was successful in contextualising and framing the development project within the present-day UK. The literary review also included primary research into current budgeting solutions, as well as their current advantages and disadvantages; this was successful in indicating possible features that could be included within the new budgeting software and providing existing areas that need to be improved upon to make budgeting more accessible for the average person.
The second objective was to design and develop a personal budgeting application that is simpler and more accessible than current solutions. This objective was moderately successful as a personal budgeting application was developed and built in a way more accessible to the average person. It removed the need to enter your financial details and offered a simple approach to budgeting. Users are able to create and save new budgets as well as importing old budgets; the application accepts budgets in .CSV format meaning budgets created with other applications can still be imported. However, the email features that were initially designed were not fully built due to time constraints and difficulties encountered with the Send Grid API. Instead of email notifications being sent on dates selected by the user, the user has an option to receive a copy of their budget to their email immediately. This is built using the Gmail API instead, as it was easier to use and did not provide the same issues as Send Grid. Although this still meets the development objective and continues to offer an accessible experience for the user, it is a feature that could be improved upon in the future to offer a better service to each user.
The overall aim of this project was to gain a better understanding of financial stress within the United Kingdom and to develop an application that could reduce financial stress. This aim was met effectively through the completion of each objective, particularly the literary review which utilised past studies on financial stress and current data on the population of the United Kingdom to build a complete picture of financial stress in the modern United Kingdom. Improvements could be made in development by improving the email functionality to meet the feature initially designed. However, the developed solution does meet the overall aim as it provides simple budgeting options and guides new users through the budgeting process, improving upon existing solutions and ultimately reducing financial stress for individuals.
If this project were to be completed again, more time would need to be spent on email development and prior technical planning. One of the most significant areas of improvement has been email notifications being implemented as they were initially designed, this was hampered by difficulties encountered with the choice of email provider. More research into how the email features would be implemented could have avoided this and will be completed in future projects. This would better meet the development objective and improve the features offered by the developed budgeting software. In repeating this project, primary research should also be conducted into the reasons that people within the United Kingdom do not presently use budgeting software. The results from this research could further influence the features included within the budgeting software and contribute to the creation of an application with wider appeal than existing solutions. This would better meet the overall project aim of developing an application that’s accessible and successful in reducing financial stress.
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[bookmark: _Toc70109076]6.1 Conclusions
The project began with a literature review which investigated the known impacts of financial stress and how common financial stress is in the UK today, this met the first project objective of understanding the impacts of financial stress. It was found that both mental and physical health can be negatively affected. Primary research was conducted into existing budgeting applications, finding advantages and disadvantages of each, and highlighting areas of improvement. This met the second project objective of investigating which budgeting applications already exist. From this it was found that current applications are often overly complex and present barriers to entry; sometimes not functioning fully without financial accounts being connected. This laid the basis for the design and development of the new budgeting application, which focuses specifically on useability and simplicity for the user.
During the design stage, decisions were made based on research from the previous literature review. It was decided to use the same file structure as existing applications to make it easier for users to switch between budgeting applications and expanding the potential user base; this also adds to the usability of the new application and contributes to the development objectives. Wireframes were first created to plan the overall application layout, whilst developed designs built upon the wireframes and included colour schemes and application features. Each application feature is based upon the knowledge gained from the literary review, with the application being kept minimalistic to avoid feature bloat. Ensuring that users are not overwhelmed and removing potential barriers to entry. When creating new budgets, the user is guided through each step; this contributes to the usability of the application whilst better meeting the third project objective, which is to create a new application aimed at reducing financial stress. 
During the development stage data grids played a pivotal role in data input, however presence checking data became an issue. This lead to development delays and a reduction in email capability; with users now receiving a copy of their budget instead of a customised notification. This is an area of improvement that should be addressed before further investigations are conducted as email reminders could make a significant difference to users with large reoccurring expenditures. 
[bookmark: _Toc70109077]6.2 Suggestions for Further Work
In the future, a longitudinal study that follows individuals from poor economic backgrounds would be beneficial, this would be to assess how the use of structured budgets impacts the individuals spending habits and finances. A study of this nature would provide insight into how effective budgeting can be and suggest whether a lack of access to budgeting applications is a barrier to financial stability. The need for this future research has been highlighted in this study as although user testing has shown the application to be useful, an investigation into whether it will ease long-term financial stress has not occurred. A longitudinal study in this way would better address the project aims.
[bookmark: _Toc70109078]Chapter 7 – Reflection
The project began with a set of aims and objectives and a literary review, comprising of the impacts and occurrence of financial stress in the UK and an investigation into existing software solutions. A new piece of budgeting software was designed and built from the findings of this review. The new software was then tested for errors and user acceptance. The initial literature review went well and was one of the most successful areas of the project. I felt positive about the project at this stage, however it was sometimes difficult to gather up to date information as much of the research involving the effects of financial stress was conducted in the 20th century and predated modern budgeting applications. The investigation of existing applications was the least problematic part of the project and was insightful in regard to the features being offered. Choosing the features relevant to project and building upon them seemed interesting as the goal of my development was to remove complexity and improve usability. The design stage was a positive experience overall however it was initially difficult to get each feature of the dashboard on screen, space was an issue. Choosing colour schemes and layouts was enjoyable and felt like the project was coming to life. Overall development was sometimes challenging due to unforeseen problems retrieving input data from the data grid and implementing the email system but was enjoyable overall and my programming skills improved because of it. Evaluating the project highlighted areas of improvement which I would have liked to pursue if more time were available. However, it is clear the developed application and literary review still meets the project aim and I’m happy with the outcomes.
I could have conducted additional research during the design phase, particularly with regard to the choice of email API. If this had been done, issues regarding the implementation features could have been avoided and lead to the successful implementation of the customised email notifications. Whilst the project was still successful in meeting its aims with the current email implementation, its functionality could still have been improved with this additional design research.
In the future I would dedicate more time to application development, improving the email features. This would include the customised email notifications that were initially designed, along with options to send a copy of each budget to multiple email addresses. The additional functionality that comes with this would better meet the overall project aim.
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1). Feature list requirements
· Usability and ease of use is key, the application should require no prior knowledge and no financial accounts to set up.
· Necessary costs and optional expenses should be separated.
· Visualisations should be used to show the budget at a glance.
· Printing, exporting, and importing is needed to make budgets transferable and portable.
· Email reminders are crucial for large and reoccurring expenses.
2). Example of a saved .CSV budget
[image: ]
3). Presence checking code.
	Before
	After
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4).
	Iteration Number
	Feature Name
	Description
	Testing Method

	1
	Dashboard Screen
	Screen to hold budgets and their breakdowns. Needs space for two grids, pie chart, all buttons
	Acceptance Testing

	2
	Expense Grid
	Must accept user inputs, allow for data deletion. Send data to lists for loading into future pie chart feature
	System Testing

	3
	Necessity Grid
	Similar to Expense grid, data can be loaded into same lists for easier pie chart integration
	System Testing

	4
	Pie Chart
	Should be loaded dynamically from cell leave event, retrieve data from two lists populated by previous grid features
	System Testing

	5
	Email Sender
	Should take data from data grids and append to email body. Let user enter their email and save it for future use.
	System Testing

	6
	Save Option
	Use .CSV format for compatibility with existing solutions; just writing to new file, open file dialog when clicking save, default to “My Documents” for ease of use.
	System Testing

	7
	Import Option
	Should accept .CSV files for consistency with save option and existing solutions; add data to each grid and call pie chart function. Make sure to clear any data already on the dashboard to avoid errors
	System Testing

	8
	Print Option
	Load print preview so user knows what their budget will look like, can use the print dialog. Data should be gathered from the data grids in the dashboard
	System Testing

	9
	Main Menu Screen
	Two options: import and new budget. Import existing budget should use the previous import function; call the function instead of copying the code
	System Testing

	10
	Step-by-Step Budget
	Walk the user through a budget step by step, new screen for each grid. Add data lists and then add data to each grid on the dashboard when the dashboard loads. Call pie chart function so the dashboard area isn’t empty
	System Testing

	11
	Income display
	User has entered their income; show how much they have spent and how much they have left.
	System Testing
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£20000

£30.00

£000

£000

£000

£000

£000

£15000

£000

£0.00

£1,7C

To be Bud

AcTIVITY

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

£0.00

AVAILABLE

£43000

(£40000

£3000°
£0.00
£0.00
£0.00
£0.00
£0.00
£35000

£0.00

+£2,100.00 Fundsfor Nov
~£0.00 Overspent n Oct
~£395.00 Budgeted in Nov
~£0.00 Budgeted in Future

TOTAL BUDGETED

£395.00

TOTAL ACTIVITY.

£0.00

TOTAL AVAILABLE

£795.00

TOTAL INFLOWS

£2,500.00

4 QUICK BUDGET
Underfunded

Budgeted Last Month
‘Spent Last Month

£400.00




