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Introduction
NHS Wales Shared Services Partnership (NWSSP) was setup in “2011 to provide a range of high quality, customer-focused professional, technical and administrative services on behalf of all Health Boards and Trusts in NHS Wales”. The purpose of NWSSP is to support health boards and trusts through these services so that they are able to concentrate on effective delivery of front-line patient facing services (NWSSP, 2011). 
The services that NWSSP provide are in the most so-called ‘back office’ services like payroll and recruitment.  NWSSP undertake recruitment on behalf of NHS Wales from advertising a vacancy to issuing the unconditional offer.  NWSSP also provides the payroll function on behalf of NHS Wales and requires information from the appointment process to enable the new starter to be paid and is often provided separately by the appointing manager.  In addition to this for new starters the appointing manager needs to also ensure they will have access to relevant equipment like Information Technology, access to the relevant software, log in details, various inductions and identification badges.
Currently there is duplication of information required and repetition of information to be input and a requirement for the hiring manager to contact numerous departments individually to ensure the new starter has a seamless and good experience start on day one of their employment. Hiring and onboarding is a time-consuming manual process which is sometimes done on the new employees first day and often causes delays as the new employee is not set up with the right equipment or doesn’t have access to the correct software. It is often seen as not a good first interaction and can lead to dissatisfaction (Snell, 2006).
For the purpose of this assignment ‘Hiring’ is described as the process of obtaining the recruitment information to complete an appointment form to enable the new starter to get paid from the payroll system.  ‘Onboarding’ is described as the process of integrating new employees into the organisation which includes activities such as provision of equipment and access to software to the induction activity.
The activities within the hiring and onboarding that need to be completed consist of the following but not limited to and are often undertaken by different departments or individuals such as IT departments, People & Organisational Teams, Payroll Teams and local teams responsible for corporate inductions:
· Completion of New Appointment Form to ensure the new starter is setup within Payroll – Information for this will be Pay Band and pay spine, hours of work, bank details etc
· Initial Work Plan/Objectives
· IT Equipment and Software Login details
· Car parking
· Personal Protective Equipment and Uniform
· Identification Card
· Fob for access to building
· Electronic Staff Record Access
· Local Induction
· Schedule meeting with Key individuals – Direct reports, Line manager etc
· Health & Safety Induction
· Schedule Corporate Induction
· Statutory and Mandatory Training relevant to that role and site/location required completion
· Health & Wellbeing Support signposting
· Provide key People & OD Policies such as Standards of Behaviour Framework

The hiring manager is also required to complete a manual checklist of when each of the activities has been completed from pre-employment, day one, first week and the first month.  It is thought that a decision support system (DSS) would be required to be developed to enhance this activity.  A DSS is a computer program that can arrange and sort large volumes of data and aid organisations to make decisions based on the data, a DSS supports a decision rather than makes the decision.  

Evidence Review
The aim of this literature review is to gain insight and examples of where Decision support systems (DSS) have been used for hiring and onboarding of new staff but also to evaluate the effectiveness and identify any gaps.  It is important to split out these two elements into two problems.  The first being automating the hiring process which will ensure the transfer of already captured information from the recruitment system onto the new appointment form and then into the payroll system through automation.  The second being streamlining the onboarding of new employees.
The type of literature review methodology for the application of a decision support system was identified was the traditional or narrative review and other review types such as systematic review was not considered relevant as there was not controlled trials in this area with little quantitative evidence (Grant and Booth, 2009).Several different methods and sources were used to undertake the literature review searching through Google Scholar, University Library, but also databases such as ProQuest, EBSCOhost and VLebooks and straight forward Google searches to identify any information that is produced outside of the traditional publishing channels.
Hiring Process
In order to conduct a literature review for the hiring process a search was undertaken on the following names Recruitment Automation, Robotic Process Automation in recruitment and Back-office automation.  The initial search was limited to the date ranges between 2000 and 2023 and only for peer reviewed journals.  The search brought back in excess of 300 articles.  The article titles were briefly be examined as the majority were on the subject of the implications of automation would have on job roles and not on the automating of processes. 
There are several articles or journals on Recruitment Automation with most discussing automation from the use of RPA and Artificial Intelligence (AI).  For this literature review the use of RPA was identified as the preferred way forward.  RPA is a useful tool which allows the recruitment team and the robot to work together, with the robot undertaking the monotonous task of copying data from one system to another, therefore releasing the recruitment staff to undertake more complex tasks making the process more efficiently and effectively (Nawaz, 2019).  
The application of RPA has been identified in use within many back-office functions such as Accounts Payable, Payroll, Finance and Human Resource Management.  The application is much the same as copying large volumes of repetitive data and replication a manual process (Ng et al, 2021).  NHS Wales recruits in excess of 20,000 employers per annum so information can be automated between systems this would have an efficiency saving and less error.
RPA is currently in use with NHS Wales organisations and within NWSSP undertakes various tasks such as updating Patient records reducing the time from 24 hours to 5 minutes per record (Blueprism, 2023).  The updating of patient records will be similar process to undertake updating the digital employee form with the information from the recruitment system and updating the payroll system.  Using the same RPA software has also seen a case study from New Zealand that uses RPA to transfer information from recruitment software into a multitude of other systems like payroll.  This has removed manual transcribing errors and improved efficiency from 30 minutes to 1 minute per new starter (Blueprism, 2023). 
Streamlining Onboarding
To conduct a literature review for streamlining the onboarding process, a search was undertaken on the following names: Onboarding Automation, Workflow Automation for onboarding and automate onboarding staff.  The initial search was limited to the date ranges between 2000 and 2023 and only for peer reviewed journals.  The search brought back only several articles.  The article titles were briefly be examined in full and evidenced below.
DSS are typically systems that support users by providing them with relevant information to assist in the decision they are trying to make.  For the activity of onboarding the DSS will help support the process of integrating new employees into the organisation so that they are up to speed on day one by automating workflow to ensure that that the correct equipment, access to software, identification badges are all arranged before the start date so that they are available on the first day to prevent lost time and better performance and productivity (Nalband et al, 2017).
The knowledge of what software the new employees need access to, and equipment required to undertake their role exists within guidelines and within the line managers knowledge base.  The workflow that will be required to be built to automate this process will use the up-to-date guidelines. The guidelines will need to be reviewed and updated regularly due to changes in policy or recommended equipment and if found not to be producing the right result.  The hiring and onboarding DSS are considered to be a knowledge-based system based on rules using the data provided producing the action of sending requests depending on the role of the new starter and using something similar to IF-THEN statements (Sutton et al, 2020).
Onboarding of new starters is considered a social interaction and sometimes referred to as Organisational Socialisation and therefore thought to be a face-to-face experience, as the first steps to building a good relationship however ensuring that the correct equipment, access to software and information relevant to their role in advance or available will support that positive experience (Ritz et al, 2023).
Evidence Review Summary
Grading the effectiveness of evidence collated through the traditional literature review proved difficult as there is no clinical basis for this decision support system and using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) however, all the literature are consistent on the benefits of using a DSS in the hiring and onboarding process, they are relevant to the specific topic and relatively recent (Booth et al, 2016).  On this basis the evidence is considered of high quality.
The hiring and onboarding DSS have similarities with Clinical Decision Support Systems (CDSS) where there are examples being used within healthcare settings specifically by enhancing medical decisions to support decisions to improve patient care.  In does this by matching characteristics of a patient’s condition to a clinical knowledge base (Sutton et al, 2020). The hiring and onboarding DSS would be designed in a similar way however it will link characteristics of job roles to a knowledge base of requirements for onboarding.
Benefits of the hiring and onboarding Decision Support System (DSS)
A hiring and onboarding DSS would be able to not only take information already collated as part of the recruitment process and transfer the data from the recruitment system to the electronic New Appointment From and into the payroll system but also to support onboarding through automating send requests using forms to relevant departments/individuals depending on the type of staff, department and other requirements to ensure the right equipment and access is available on the start date which would require workflow management based on decisions and choices.  It will also mean that that relevant information to that role will be available to the new starter such as induction packs and the scheduling of meetings with key individuals.  The users of the hiring and onboarding DSS are identified as line managers, new employee, recruitment staff and payroll staff. 
The hiring and onboarding DSS will provide a personalised experience specific to the role of the new employee and used to signpost the individual to key information like the relevant mandatory training that new employee needs to undertake for their needs.  With automated forms that are specific to that individual and role and irrelevant fields, or information not included for ease of use (Sutton et al, 2020).
The hiring and onboarding DSS will automatically complete the checklist of activities and highlight to the hiring manager that the activities that have been completed and any activities that are outstanding during the onboarding process.  The new employee will also be able to identify anything that is outstanding that they are required to complete.  The hiring and onboarding DSS will have high interoperability to make sense of and exchange data between the current recruitment system and payroll system via the digital new appointment form seamlessly and accurately using Robotic Process Automation (RPA) to assist (Nawaz, 2019).  The level of interoperability level for this process is considered to be a form of Structural Interoperability to avoid duplication of inputting data exchanged (HIMSS, 2022). 
The hiring and onboarding DSS will also provide analytics for the organisation to measure any improvements in efficiency like satisfaction and time it takes for onboarding or the transfer of information from the recruitment system to the payroll system via a new digital appointment form (Pick et al, 2013).
Currently, much of the information is duplicated and input manually between systems which can cause errors and again lead to dissatisfaction to the new employee if for example it led to incorrect pay.
The gaps in literature arise from the NHS recruits, to a huge number of differing staff groups with the added complexities that the same job role in one Health organisation could have a very different equipment and onboarding needs, which would require specific workflows to be built.  In addition, within NHS Wales support functions are responsible for different things, some have their own Information Technology department who would be required to supply the equipment and access to software whereas other health organisation receive that service from Digital Healthcare Wales (DHCW).  Automation and Robotic Process Automation (RPA) carry out routine tasks which are monotonous.  The automation works best when it is processing at high volumes and that are repeatable which through not having common practices for the same job roles may not have the volumes (Balasundaram & Venkatagiri, 2020).  
Many articles referred to how Artificial Intelligence could be used to identify the right candidates for roles and the use of chatbots to answer FAQS instead of the next step of the process after the successful applicant is appointed.  This however maybe something to consider as enhancement to the hiring and onboarding DSS (Zielinski 2018).
Implementation issues
The hiring and onboarding decision support system will come across issues and barriers through implementation and the development however these can be mitigated through planning and putting solution in place.
Even though the hiring and onboarding DSS is not clinical in its design, using the ‘Guides’ checklist developed by Van de Velde specifically for CDS is considered useful to apply to the hiring and onboarding DSS to evaluate the usefulness of guidelines and improve the quality of this process as the use of DSS is very much guidelines and workflow driven by decions dependent on the role of the new employee.  
The context domain consists of whether the hiring and onboarding DSS can fix the issue of needing to send multiple requests depending on job role, it is considered that it is able to due to automating the workflow and decisions through an electronic form.  The quality of data is thought to be sufficient however, will need updating as requirement for equipment or changes in induction requirements change.  Users will engage with the DSS as there will be clear benefits of avoiding duplication of information for line managers and new employees, ensuring a good efficient experience on day one and first month for the new employee.  The benefits will need to be demonstrated to the users in order for them to accept using the system.  The hiring and onboarding DSS can be added to the existing workload of staff and a perceived benefit would be to lessen the workload to less duplication and a more efficient automated process. Again this is part of the benefits that will be communicated to the users to support the use of the hiring and onboarding DSS.  One barrier that potentially can cause an issue and adds to the complexity of the knowledge data base it that the assumption that similar roles across NHS Wales require the same information, equipment, or the same activities during induction.  There maybe subtle differences in requirements across the different health organisations and similar or the same roles.  This can be mitigated by standardising practice across NHS Wales with a common operating model however, anomalies can be coded in the decision mapping.
The content domain consists of whether the hiring and onboarding DSS will be trustworthy, it is considered trustworthy as it is simply automating the workflows and decision mapping of what already happens.  One barrier to this, however, could be the knowledge that exists outside of guidelines and process. The hiring and onboarding DSS is considered relevant and accurate as it is based on the knowledge and information on what already happens however, recognises that knowledge base will be needed to be updated as guidelines and technology changes or knowledge found that exists outside of these two sources. The DSS is deemed an appropriate call to action as the current activity list is robust and who is to be contactable for each request.  The DSS would be manageable for the users and would aim to ensure the onboarding is completed in a timelier fashion.
The system domain consists of whether the DSS is easy to use, it is considered easy to use as it will be based on a form and depending on the role concurrent workflow requests will be sent to relevant individuals.  The DSS will be well delivered and designed around an easy-to-use form with prompts where necessary. The DSS will deliver the to the targeted user with the various requests sent to the relevant individuals.  The DSS will always be available for when a new starter is onboarded.    
The implementation domain consists of information about the DSS functionality being available to the users and training and guidance will be provided to all users.  The DSS will inevitably have barriers to the use of the DSS like usage however this will be mitigated by the full engagement with line managers during development and the reassurance of the benefits to achieve buy in.  The DSS will require implementation and user will need to be engaged with on receiving feedback and continuous improvements.  The DSS will have appropriate governance arrangements as Information Governance and Cyber colleagues among other key stakeholders will need to provide advice during the implementation stage (Van de Velde, 2018).
Successful implementation not only requires good user interaction with the DSS but also buy-in from the decision makers that this is the direction of travel for the business.  The decision makers will be required to invest in the system 
When implementing hiring and onboarding DSS it is important to recognise the users of such a system have their own preconceived ideas and how they approach problem solving known as “mindlines”.  A hiring and onboarding DSS will have a diverse set of users from all occupations and backgrounds and therefore there would be many users to consider which may base their knowledge on out-of-date guidelines.  To manage the “mindlines” factor it would require the setting up of observations, surveys and interviews of the staff who will be using the hiring and onboarding DSS so that this knowledge can be built into the decision-making process but to also ensure that the most recent guidelines are being used for the decision (Gabbay & Le May, 2004).
This hiring and onboarding DSS is considered to be a Data and communication driven DSS type as the decisions will be based on a information held in a database and assessments of certain criteria dependent on the role to enable the relevant information to be shared via a workflow and decision mapping to issue concurrent requests for equipment etc to be actioned.  The communication part of the DSS to share the documents and to action the emails (GDRC, 2020).
It is important to identify the layers of knowledge that will not to be encoded to use in a the DSS.  For the hiring and onboarding DSS it is identified that the currently knowledge layers are in the most semi structured which is considered level two due to the fact that there are flow diagrams and decision tables that currently exist which would need to be coded and structured in readiness to be executed in the DSS tool (Boxwala et al, 2011)
Managers knowledge in relation to what tasks and information is required to be shared with the new employee will need to be coded and stored in a database to enable the DSS to support the correct decision (Medlock et al, 2016). 
In addition, a shared decision-making approach would be adopted to provide the manager with information on how it derived at a specific decision so that the user can adjust or provide additional information to ensure the onboarding tasks are accurate and relevant.  This will ensure the manager retains as much knowledge as possible and skills are not felt to be eroded (Elwyn et al, 2012).
With the fundamental changes to the hiring and onboard processes, the user will require early engagement in the move to the DSS.  The behaviour framework specifically the Behaviour Change Wheel (BCW) is a significant tool to highlight relevant intervention functions for the users.  These would be training and education on how to use the system which would be in the format of a workshops and training guides taken into consideration the complexity of multiple disciplines (Michie et al, 2011).
The hiring and boarding DSS will need updating frequently based on feedback from users and for any changes in guidance to ensure it still meets the requirements of the organisation.  The shared decision-making approach will support in enhancing the DSS.  The DSS can only make accurate decisions if the underlying data is correct and maintained.  Poor Data will lead to poor decisions.  The issue this causes can be managed through the constant assessment of whether the right result given is accurate through the assessment of the hiring and onboarding DSS. Information overload can decrease decision making on the line manger using their own knowledge.  A decision support system is to help support a decision and not make the decision in isolation.  This would potentially erode knowledge and skills (Sutton et al, 2020).
Potentially if guidelines or process changes are required to happen often then the DSS could become inflexible as it will take time to rewrite the workflows and decision maps changing the targeted information provided to the new employee.  This could be mitigated through workflow modelling but also through accuracy checking on decisions already provided.  The DSS will be required to be flexible but also to have expert support available to change the system when required.  Consideration also needs to apply for missing or incorrect job role data and how to apply override functionality to the DSS which is part of the shared decision making and coding the missing job role information as an example back into the database to prevent it happening again.
Implementation and development costs could be high when comparing them to the manual system that currently exists however the return on investment through quicker processing resulting in cost savings but also benefits which are considered non-financial like user satisfaction and retention will outweigh the investment required.
Specific to the hiring part of the decision support system which will require technical and expert knowledge in RPA to ensure the interoperability between the recruitment system, digital new appoint form and payroll system.  To mitigate this an RPA team will need to be in place for the development and to regularly maintain the system (Middleton et al, 2014).
Data privacy is a big concern as the hiring and onboarding DSS will be required to hold and transfer confidential and sensitive information in relation to the new employees.  To mitigate the risk of data being used inappropriately it is vital to include Information Governance colleagues for advice, but also certain information could be encrypted, or users will only see information they are required to see.  For example, a manager would not need to see an individual’s bank details but payroll would, to process their payment details correctly.
The low level of digital literacy of the users needs to be considered as some of the line managers will be in clinical roles where the use of this Information Technology is not a typical day-to-day occurrence.  The hiring and onboarding DSS will need to be structured in a way that is not complex and have guides and training available otherwise the DSS may not be used (Middleton et al, 2014).
To mitigate these risks and constraints it is vital that a good governance structure is wrapped around the implementation and development of hiring and onboarding DSS.
Evaluation
In order to evaluate the hiring and onboarding DSS it is important to understand that this needs to be done on the 3 components that the system has, the knowledge base which effectively is the database that stores the information, the system software which analyses the data and produces the information and the user interface which is the front end interface (Fayoumi, 2018).
The effectiveness of the DSS can be assessed by looking at the user adoption rate.  Are managers using the system for is purpose and not going back to sending individual emails to relevant parties to source the equipment, access to software etc. The user interface of the DSS will be simple, easy to use and visually appealing (Galitz et al, 1984).  Therefore it is important to work with the end users when designing the look and feel of the DSS but also to obtain feedback on areas that can be improved on.  This will be a continuous cyclical process.  The effectiveness will also be assessed by the satisfaction the user has with using the DSS. To evaluate the user experience of the DSS the System Usability Scale (SUS) would be identified to apply standard questioning to the survey.  The SUS concept was developed as a simple, ten question, 5 level Likert scale to give a subjective view of usability.  SUS is considered a robust and reliable evaluation tool (Brooke, 1986).
The user experience will be tailor made as the information and signposting is relevant for that role and individual, this will be assessed by user satisfaction but also seen as having an impact on positive retention with organisations (Snell, 2006).
Another way to evaluate the usability of the hiring and onboarding DSS would be using the Technology Acceptance Model (TAM) developed by Fred Davis in 1989 which looks at the intention of the users and the perceived usefulness of the system using 6 questions and scoring in a likely scale, this would supplement the evaluation of the SUS which evaluates the ease of use (Jallal et al, 2017).
The interoperability of the hiring and onboarding DSS will be evaluated by the number of successful transactions between the recruitment system to the payroll system via the digital new appointment form, these transactions would be the seamless transactions that require no manual handling.  This would measure both the capacity and quality of the interoperability (HIMSS, 2022).
Safety using the hiring and onboarding DSS will also improve as there will be robust documentation held which the knowledge database relies upon.  Through analysis of decisions the accuracy and guidance updates, anomalies and updates will be used to improve the system and future decisions through regular updates and maintenance.
In order to demonstrate and evaluate the benefits the DSS has on efficiencies there will be a need to baseline certain performance metrics.  Some of these metrics would be linked to the hiring process and would measure the time to hire, payroll accuracy and Number of urgent payments raised.  The other measures would be in relation to the onboarding process around user satisfaction, time efficiencies, cost efficiency and new starter satisfaction.  Other measures would be in relation to the quality of decision and the decision accuracy (Hung et al, 2007).
This baseline will then be compared from the analysis data when the hiring and onboarding DSS has been implemented to evaluate if the benefits are being realised.
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