Streamlining the service-management of staff on-boarding using a decision-making system within a Health and Social Care setting.

What is a clinical decision-support system (CDSS)?
Clinical decision-support systems (CDSSs) are intended to enhance a decision-making process by making use of existing knowledge and/or information, with a purpose of improving “diagnosis, treatment, care-coordination, surveillance and prevention, and health maintenance or wellness” (Middleton et al., 2016a)
Traditionally, software is designed with the purpose of helping with decision-making, often in a clinical setting, but not always.  The software requires interpretation of specific input provided manually to be referenced within digital data, models or knowledge bases, with the intention of offering an automated decision, response or solution to the user/clinician (Sutton et al., 2020).
Research into CDSS can focus on organizational and/or technical issues.  Advances in technologies and data-flow systems have developed the support capabilities for CDSS into a place where it’s much more accessible to less-technical users (Gupta et al., 2007).
Sutton also supports the suggestion that decision-support systems (DSS) are developing into not only making suggestions based on the knowledge having been input by users, but also to reading and assessing data and models not even possible of being interpreted by humans to make decisions which were previously impossible (Sutton et al., 2020).
Example of a decision-support system and what it does
SAT4J (le Berre and Parrain, 2004)has been adopted by many academic applications and is an example of a decision-making tool. The mature system utilises an algorithm for attaining satisfiability. It takes an input requirement provided by JAVA developers and searches a library to find a combination of suggestions that can satisfy it.  If not, it returns that no such options exist which can satisfy the input.
How is Robotic Process Automation (RPA) different to DSS?
Robotic process automation makes a move to facilitate actions which may follow the decision-making process, negating the need for some or any human interaction. “Robotic Process Automation (RPA) emerges as software-based solution to automate rules-based business processes that involve routine tasks, structured data and deterministic outcomes” (Aguirre and Rodriguez, 2017, p1). Aguirre goes on to say that studies proved that using RPA reduces costs and errors but increases production (Aguirre and Rodriguez, 2017).
DSS and RPA are best used where a simple yes/no decision can’t be drawn.  A 25-year anticipatory research paper predicts that the clinicians’ knowledge and skill-set expectance may change.  Similarly, with more aides being provided for patients, the same may be expected of them too (Middleton et al., 2016).  The paper goes on to say that DSS/RPA will never replace human reasoning (Middleton et al., 2016).
Outside of a clinical setting, how can Public Health Wales make use of DSS?
Current situation
Whilst Public Health Wales (PHW) have minimal front-line clinical roles due to being and all-Wales National Health Service (NHS) Trust with a goal of improving the health and well-being of the people of Wales alongside reducing health inequalities, the organisation is complex and faces making many decisions based on information provided.
From a technological perspective, the in-house Digital Services deployment and support team already scope, procure and prepare equipment for a variety of different roles amongst its staff, where there are many configurations of software and hardware possible, with most managers not technically aware enough to specify what’s required for the new user.
Can a DSS streamline this?
A user-centred system could be developed, based on a multiple-choice decision tree principle, allowing the manager to declare best-fit options to simple, non-technical questions.  The decision algorithm within the system will take the responses and decide which hardware and software would best suit the role.
What will happen with the input?
Automation will then cascade the necessary information to the appropriate teams for preparation/build to begin, with the technical/support/procurements teams being provided with appropriate information at the appropriate time (Figure1).
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Figure1 - Flowchart of how the New User Requirements Decision System (NURDS) will streamline requests for new users and equipment

More detail on how is information going to be gathered, handled, recorded and referenced?
Manager input
The manager will be presented with some simple, filtered, multiple-choice questions on a Microsoft Form, requiring little or no technical knowledge whatsoever.  The questions will be based on the new user and the nature of the role they will be carrying out, not on what the manager thinks they need from a technical standpoint.
What happens after the manager has completed the form?
The responses will then be processed and branch differently according to choices made within the submission.  The sections on the form relevant to the manager will include questions focussing mainly on hardware to determine which personal computer (PC) the user will need, software, which needs to enquire around the specific tasks which outline exactly which software packages will need to be procured/installed and which type of licence may be necessary.
Where does the form go then?
Once submitted, the form will be stored and processed using a Power Automate flow and distribute only the relevant information to the appropriate people when it’s needed.  These teams will be the IT Services desk, hardware provisioning team, software provisioning team and procurement.
This information needs to be provided in a useable format and communicated in a portal which is easily accessible by the teams, in-keeping with the Five Rights principles (Campbell, 2013).
What are the tasks for each team?
IT Services desk
Having received the relevant, filtered information from the form (likely into a service-desk call system), this team will need to fulfil user account requirements, such as access requests and group membership.
For new users to get started, they will require domain users account to be created and responses based on the requirements provided in the form will determine which other privileges will be allocated fort the user.
Examples of this may be:
· Setup of an e-mail address
· Shared mailbox access details
· Microsoft (MS) Office package and license
· MS Teams group membership
· Network share requests
Hardware provisioning team
When the information arrives with this team, they will be advised of the hardware specification required to run the software requested without performance issues.
This team will then need to carry out the following tasks:
· Identify and install an appropriate build for the new user
· Provision the machine with supplementary operating updates ready for deployment
· Prepare the machine for delivery or carry out face-to-face deployment and safety guidance
Software provisioning team
With ever-expanding software titles becoming available, there may be a range of software requirements for users across the organisation.  This team will need to do the following:
· Ensure software licencing compliance (possibly liaising with procurement)
· Add the users to software provisioning groups using Microsoft Software Center Configuration Manager or Manage Engine Endpoint Central
· Download and install any additional software not included on the hardware build or software pushout tool platforms and update digital records of licencing for the user
· Test all software boots and operates without elevated permission prompts
Procurement
Whilst the previous teams receive information, procurement will also need order or replenish stock being used to keep business operating as usual in terms of stack levels.  
· Itemising the requirements on the form
· Checking stock levels are available for re-order
· Placing purchase orders with appropriate suppliers using the relevant cost-centre codes (making sure the correct teams pay for what they requested)
· Recording delivery tracking information and advising the hardware team when a delivery is arriving
· Administering payment when invoices arrive
Table 1 offers examples of the questioning will be used around each of the categories:
1
David James 2113130

2

	Question
	Category
	Options
	Score/influence

	Does the new user require the facility to work remotely? 
	Hardware
	1. Yes
2. No
	1. Setup VPN access
2. Don’t setup VPN access

	On average, how often will the user be working without using larger external monitors?
	Hardware
	1. 1 day per week
2. 2-3 days per week
3. 4-5 days per week
	1. Laptop with a standard size screen
2. Laptop with a medium size screen
3. Laptop with a large size screen

	Will the user need to create/edit high-definition video?
	Hardware
	1. Yes
2. No
	1. Laptop with a large size screen, specialist software, additional RAM and recording equipment
2. Laptop with a standard size screen

	Will the user need to interrogate large databases (locally or remotely)?
	Hardware
	1. Yes
2. No
	1. Laptop with additional RAM
2. Laptop with standard RAM and software

	Does the user carry out a specialist role which will need specialist software?
	Software
	☐ No
☐ Local instance of SQL Server
☐ SQL Management Studio
☐ Adobe Creative Cloud
☐ R / R Studio
☐ Image editing
	1. No additional software installed
2. Specified software installed

	Does the user need to be part of a specific Teams Team?
	Account management
	1. No
2. Yes “NAME_OF_TEAM”
	1. No action required
2. Add to specified team

	Will the user require access to a network share?
	Account management
	3. No
4. Yes – “\\Share_Location_Pathway”
	1. No action required
2. Add to appropriate security group for share location

	Will the user need to have access to a shared mailbox?
	Account management
	1. No
2. Yes – Full Mailbox Access (FMA)
3. Yes – Read-only
	1. No action required
2. Yes – Add to FMA on Exchange
3. Yes – Add as read-only on Exchange

	
	Procurement
	
	

	
	Facilities
	
	

	etc
	etc
	 etc
	etc



Table 1 – Non-exhaustive examples of questions provided for the line-manger to respond to on behalf of the new member of staff









How will the flow in the decision-support model work?
Creating and hosting the questions
Microsoft Forms is a simple tool to host customised questionnaires, with control over availability.
Forms may be built with branching functionality, meaning that the questions may follow a particular pathway, based on the response to the previous question.
Figure 2 illustrates the options available for a question.  The options here refer to different section already built into the Form:
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Figure 2 – Branching options within Microsoft Forms (Microsoft, 2023)  
Controlling the flow of responses to questions
The Microsoft Power Automate (Flow) application is a powerful tool which can further process and control the flow of questionnaires which have already been submitted.
Using form captures, conditional checks, automated email to nominated, and capture to SharePoint (for recording and audit reasons), PA can use ‘if/and/or’ checks to ‘score’ individual responses.  Each ‘score’ is then provided with a ‘then’ response, which will be specific to the requirements of the submission (figure 3).
Ongoing, if this system is to be successful, maintenance of this flow will be critical to success and avoidance of mistakes. 
[image: ]
Figure 3 – Simple example of the how the flow handles the forms submitted
How are responses recorded for review?
Power Automate has an action available which can send the form responses into a SharePoint database.  This lends itself to added resilience an potential audit, if required.
SharePoint data can easily be secured to only personnel who require access and migration in/out of other systems is straightforward,
Considerations for extending development
Facilities/Estates
Another potential area to include on future developments would be to include the facilities and estates team.
This would allow for decision to be made based on the users’ access requirements to facilities (e.g. printers, scanners, binders, meeting rooms, standing desks, special access, etc…)
Built-in controls for authorisation
It’s perfectly feasible to extend the flow further, to include line-manager authorisation requests, offering flexibility for the form to be completed by someone who isn’t the line manager.
This would then delay the form from being sent to the support teams until the line manager had received and acted on a notification that their attention was required to progress a request something.
What are the user benefits of NURDS?
The three main stakeholders involved int the NURDS DSS would be the line-managers of new starters, the starters themselves and all administrators behind the provisioning of the requirements, such as Digital Services and Procurement (finance).
Whilst the system would inevitable be complex to design and build, the streamlining benefits would be multiplied further each time a new user is processed.  
The following table (table 2) shows the benefits and disbenefits for each of these areas:
	
	Line-manager
	New user
	Digital Services / Procurement

	Benefits
	One simple form to complete for each new starter
Save time
Avoid forgetting to fill out one of many forms
	Arrives at work with appropriate hardware and software already provisioned
Immediately has access to the necessary teams and groups
Immediately has access to necessary network shares
	Will receive the entire request in one service call
Automated division of workloads to various teams/departments
Easy to reference back when/if questions arise following deployment

	Disbenefits
	Restricted facility to change, likely to be layers of complication to make changes
Staff often object to change
	No opportunity to have an input into the equipment provisioned

	Need to scope the entire project
Need to build and test the DSS
Will need to support any bug-fixing and change requests for future developments
Will receive complaints about how ‘one size doesn’t fit all’



Table 2 – Details of the benefits and disbenefits of NURDS for major stakeholders
Will it be worth it?
Automation can attain benefits realisation for manual processes and workflows across the organisation using sustainable and fit-for purpose solutions such as decision-making systems, smart workflows and low (or no) code applications (Kainos, 2023).


Present a critical literature review (including ‘grey literature’) covering application of decision-support NURDS.
When digital services are enhanced, especially when a bespoke, in-house development is to take place, there is often little evidence, journals or reports to provide learning from previous attempts.
In such situations, it may be necessary to cite, evaluate and draw conclusions from a similar situation, whose learnings and outcomes may be transferable to the project in question.
What can be learnt from previous projects?
The key things relevant to NURDS are the non-technical user input and accurately translating this into user requirements, notifying necessary parties using the five rights (Campbell, 2013), ultimately, simplifying and streamlining a system which is currently manual, time-consuming as well as ambiguous from users lacking technical knowledge.
NURDS is a concept targeting internal procedural requirements, so there will be no immediately-relevant literature available which relates to it.  But, there is evidence of decision-making and robotic process automation configuration systems which automate business processes in other domains, such as purchasing, technical software/hardware upgrades or identifying spart part requirements for white goods etc.  These systems may well be making use of the underpinning technical situation of NURDS.
How have others created a configurator?
The configurator development aspect of NURDS will be key to success from previous literature will offer an insight into what may prove problematic, identify pitfalls as well as what’s essential for success.  Identifying what’s relevant or not is important during the search, extracting the most important information or ideas, but also being critical of what may be missing from the source.
Information sources:
The University of Wales Trinity Saint David’s library was used to search for relevant literature.  The source straddles many online databases, either listing by category or more favourably, merging discrete journal-search results into a list.
In order to be able to review a reasonable number of documents, searching for articles on decision-making is too broad, returning millions of results, therefore, filtering searches is necessary.  NURDS will be based on configurators around automating business decisions, without eliminating manual process altogether.
Search results: Decision-making and configurators
Narrowing the search to “clinical decision making” reduced the results to 6,000, but these were still not based around configurators, so not appropriate for NURDS.
An analogous approach allows searching for the “Configurators” title, which returned 340 results, filterable to a workable 10 articles when only viewing research studies.
Figure 4 illustrates the flow and filtering process for each search category, with analysis of the results shown in table 3.
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Figure 4 – Details of the filtering process for literature research
Details on shortlisted literature: Configurators
	Title
	Author(s)
	Main topic/intention
	Comments on relevance to NURDS (or not)
	Relevance value on NURDS - (High/Medium/Low)

	Product configurator impact on product quality
	(Trentin et al., 2012)

	Performance outcomes of product configurators and determining their value under particular circumstances.




	Positives:
Paper names 5 benefits:
· Better match for needs
· Les ad-hoc dependencies
· Fewer errors
· Better focus for agile development
Negatives:
No implementation relevance.
No use of Power Automate involved.
	High:
Benefits certainly match what NURDS intends, but only reviews performance outcomes.
Highlights that configurators minimise the negative effects of having a variety of products to choose from.


	Definition and evaluation of product configurator development strategies
	(Haug et al., 2012)
	Look s at 7 case studies of configurator development of engineering-to-order.

	Positives:
· Decreased wait times
· Fewer errors
· Time-saving for new employees’ learning
· Recognises that development will likely take longer than expected
Negatives:
· None of the strategies related to the use of Power Automate.

	High:
All theories of the seven cases are based on the premise that the system becomes an expert in supporting the creating of product specification by restricting input-type and detail.
Concludes with a comment that consulting with experts in the scoping and setup phase is essential for success.

	Supporting the social dimension of shopping for personalized products through online sales configurators

	(Grosso et al., 2017)
	Website sales configurators connected their WBSCs with Social Software Applications (SSAs).
The paper is intended to report the extensive value of social activity of online shoppers.


	Positives:
· No value for NURDS
Negatives:
· No strategies related to the use of Power Automate.
	Low
The paper isn’t aimed at developing a configurator at all, but rather to plug a sales environment into a social media platform in order to glean more value from online shoppers’ activities.

	Attribute selection for product configurator design based on Gini index
	(Wang and Tseng, 2014)
	Designing a configurator model to include gathering information from users, then applying a query to make a decision on what may be the best product/solution for them.
The attribute which offers the most clarity will be used to offer the user an option, based on the information they provided.
Aimed at sales. The paper makes use of user-centred design and attempts to minimise the time a customer needs to take to complete the information-gathering stage, also minimising the volume of communication required to place an order.
	Positives:
· A configurator to make sure the customer provides relevant information
· The information provided will be in the correct format
Negatives:
· Lacking a commitment to streamlining the process for users due to being a sales tool.
· No strategies related to the use of Power Automate.
	Medium
The paper presents more in the way of customising products according to user needs, rather than decision-making.
It does make user of controlling the domain and format of the information being gathered.
Lacking a commitment to streamlining the process for users due to being a sales tool.



	A system level product configurator for engineer-to-order supply chains
	(Kristianto et al., 2015)

	This paper scopes requirements for system-level configuration of procurement in the construction industry, where one product influences the specification on another.
	Positives:
· Reconfiguration of engineer-to-order equipment according to project requirements
· Data entered into the configurator can be vague or incomplete
Negatives:
· Simple non-technical interface for the user without advanced knowledge
· A calculated decision output for humas to take further action
· No strategies related to the use of Power Automate.
	Medium
The configurator in this paper has a similar goal of making sure the correct equipment arrives for the requirements of the situation.ultimately saving time and money.
NURDS has the same principles, without the requirements of specialist knowledge for any of the components involved.
Unlike this configurator, NURDS requires accurate information/choices to be submitted by the user.
The engineer-to-order system allows for flexibility and doesn’t go as far as NURDS, with making a decision and telling others what the decision is, so as they can take appropriate follow-up actions.

	Increasing the consumer-perceived benefits of a mass-customization experience through sales-configurator capabilities
	(Trentin et al., 2014)
	This paper looks at options for customising products which a purchaser is ordering.
The paper goes on to argue that hedonic and creative-achievement benefits increase as a configurator goes on to offer the following on its interface:
· Controlled and flexible navigation
· user-friendly 
· product description
· product comparison
· benefit/cost communication
	Positives:
· Customisation of a product according to what’s required
· Efforts towards efficiency for the user
Negatives:
· The facility for the user to not know what they want
· No strategies related to the use of Power Automate
	Low
The thrust and purpose of this paper doesn’t come close to the intention and goals of NURDS.
This paper assumes the user knows what they want to order and further offers customisation of that product.
The goal of customisation as only ‘time’ for the consumer – there is an element of efficiency in there, but not with the same approach as NURDS.


	Sales configurator capabilities to avoid the product variety paradox: Construct development and validation
	(Trentin et al., 2013)

	Another paper attempting to minimise mistakes during a customisation stage of purchasing a product.
The system employs a prediction technique based on sample data.
	Positives 
· Consideration for the goal of offering he user/consumer the best product for their needs
· Enhancing five configurator capabilities to prevent mis-ordering during customisation
· Efforts at predicting requirements based on user choices
Negatives:
· No strategies related to the use of Power Automate
	Low
This product makes use of sample data.  The NURDS configurator is a fresh entry each time it’s used, but will also require manual maintenance in the form of updating the products which may be on offer to deploy for users.

NURDS will never employ a predictive approach due to the extremely wide-ranging roles of users within the organisation.  There would be too many mismatches, causing less efficiency and increased frustrations.

	The configurator as part of a clothing mass customization program
	(Bellemare, 2011)
	A clothing customisation configurator aimed at mass ordering.
Specifically, this research attempts to identify the essential information necessary to make custom-design clothing.
The issue has come about with the disadvantage of web retailers having to handle returns due to legislation.
	Positives:
· An attempt to minimise the non-essential data collected from the user
· Removes the requirement of expert knowledge when ordering
Negatives:
· Elimination of expertise requirements
· Automated selection of goods
· No strategies related to the use of Power Automate
	Low
The configurator offers users guidance to making choices rather than making assumptions that they have prior, expert knowledge.
There are vague variables included when gathering information.  This lends to ambiguous and predicting elements of getting things right.
Overall, there are too many things which can go wrong with the configurator, which would eliminate one of the primary efficiency goals of NURDS.

	Assisted Aesthetic Self-Design: Application to Nike Shoe Configurator
	(Deng et al., 2010)
	Consumers choosing self-design features of a product (branded training footwear).using a configurator are faced with vast choices. 
This paper discusses an attempt at resolving the issue by enhancing the self-design experience. experience.

	Positives:
· Recommendations in the design process
· Recommendations based on a database
· Assistance when choosing a product
Negatives:
· No strategies related to the use of Power Automate
	This project configurator is once again aimed at offering decision-making assistance to users who’ve already made some choices.
No technical details on the processes are provided in he paper, just the intentions/goals.
NURDS is designed for users not to need any prior expert knowledge, other than what the users is intending to do.  The provision of necessary equipment will lead on from this input.


	Expert configurator for concurrent engineering: Cameleon software and model
	(Aldanondo et al., 2020)
	This paper is based on engineering design products with the aim of identifying when the configurator would be a better option for engineering achievement.
The second aim is to offer an opportunity to declare the problem prior to implementation.
	Positives:
· Quizzes the user on customising attributes of a product
· Provides best options based on responses and referencing a database
· Separating the requirements from implementation
Negatives:
· Facilitating anybody filling in the form – it’s designed that a trained employee operates the form
· Non-technical gathering of information
· No strategies related to the use of Power Automate.
	High
Options provided to users are taken from a vast array and would be unmanageable by an individual.
Like NURDS, this user-centred, scenario-based configurator would need some continuous design maintenance due to the changeable nature of the products available to choose from.  The changes would likely be minimal infrequent.
Once an initial stage has been agreed the design moves on to a second configurator gathers information relating to producing a cost.  This isn’t directly necessary for NURDS but could relate to the ordering/ procurement part of the flow.
This configurator separates requirements from implementation and NURDS would also benefit from this if it to achieve the aim of providing what’s necessary for users, without external influencers causing compromise.




Table 3 – Details of the literature available for Configurators

Search results: Robotic Process Automation
A similar search of the same source(s) using the terms “Robotic process automation” returned over 500 hundred results, which filtered down to 9 articles when specifying software technology within the last ten years.  Three of these articles referred to the same document, so were also filtered (Table 4).
Details on shortlisted literature: Robotic Process Automation
	Title
	Author(s)
	Main topic/intention
	Comments on relevance to NURDS (or not)
	Relevance - (High/Medium/Low)

	Make Your Robotic Process Automation (RPA) Implementation Successful
	(Gex and Minor, 2021)
	A financial management system aimed at improving strategic outcomes whilst still supporting the commander in field operations.

	Positives:
· Reducing costs
· Audit compliance
· Increase analysis opportunities
· Recognition that planning is critical
· Engagement with the workforce prior to development.
· Workforce inclusion
Negatives:
· No strategies related to the use of Power Automate
	High
A technical approach to automating what was previously done by human intervention is a clear approach to saving time and effort and is evidence in this paper.
 A clear emphasis on planning and preparation involved workshops with the workforce, which resulted in immediate engagement in identifying what could be automated.
Recruiting staff to working with other staff in order to produce initial areas of focus.
NURDS will also intend doing this as it immediately improves likelihood of acceptance and ongoing use of the system as well as increases staff enthusiasm and initial uptake and success.

	Make Your Robotic Process Automation (RPA) Implementation Successful
	Gex, Christine ; Minor, Marc (2019)
	
	
	DUPLICATE – Previous publication of the 2021 version above.

	The Future Digital Work Force: Robotic Process Automation (RPA)
	(Madakam et al., 2019)
	This paper investigates how RPA can vastly influence the success of a business in terms of minimising the business process intervention by humans.

	Positives:
· Recognition that RPA allows businesses to be sustainable
· Research to suggest that RPA can automate business processes
· States the possibility of humans’ involvement to complete a process

Negatives:
· No strategies related to the use of Power Automate
· No direct situation to which RPA is being applied
	Low
The paper recognises the ever-changing landscape of technology, referring to it as a Chameleon.
Terminology in the paper states that the difference between closed and open system is that open systems don’t involve complete automation, requiring human intervention at some point.
Closed systems take input and produce a final output, with no human intervention whatsoever.
The paper quotes then-current hardware specification.  This isn’t appropriate.  Even by today’s standards, only 3 full years on, these specifications are below standard.
The paper recognises and details that there are some industries which will benefit less from RPA, and states healthcare as one of them.

	Make Your Robotic Process Automation to accelerate achieving strategic outcomes while simultaneously supporting commanders' field operations
	Gex, Christine ; Minor, Marc (2021)
	
	

	DUPLICATE

	Robotic Process Automation; By replicating human tasks, software bots will drive scale and efficiency in loan manufacturing
	(Passy, 2017)

	This paper discusses using RPA to make the mortgage process quicker and cheaper, with a system to handle electronic documents
	Positives:
· Recognises the RPA mimics the actions which humans can do
· Efforts to make the industry more efficient
· Offering users a better experience.
· Necessity for handling sensitive documents
· Needs to comply with other systems
· A clear recognition of staff skill-set requirements
Negatives:
· No strategies related to the use of Power Automate
	Medium
The mortgage system discussed here states that it will not be a complete standalone system.  It will have the need to plug into others.
With new systems, hiring the staff wilt the correct skillset for using and maintaining new interfaces becomes more important.
There is little threat to humans, but a need to shift efforts to other, more fulfilling tasks.
Customers/users of this system are also intended to have abetter experience, with less time being spent on administrative or ‘analogue’ tasks, such as sending correspondence via postal mail.

	Industrial Application of Robotic Process Automation
	Pandey, Ashok (2020)
(Pandey, 2020)

	This is just a discussion around the impact of RPA on industries in general.
The paper discusses how it has financially affected business, quoting that the process is likely to grow by over 30% in the coming two years.
	Positives:
· Greater efficiency for business processes
· Automates time-consuming, strenuous, manual processes
· Minimise errors
Negatives:
· No strategies related to the use of Power Automate
· No direct situation to which RPA is being applied
	High
A paper which can inform project success and motivate implementation, but with little or no relevance to NURDS.
The paper states all the recognised benefits of RPA, particularly in the areas of high-volume processes, benefitting businesses with up to 65% efficiency savings.
The paper discusses how it has financially affected business, quoting that the process is likely to grow by over 30% in the coming two years.
The paper also claims that RPA will evolve into a more artificially intelligent (AI) version, Smart Process Automation (SPA), with the ability to intelligently gather data to make smarter decision-making.


	Can Robotic Process Automation Improve Quality Control in Audits
	(Rechtman, 2020)

	The paper aims to discuss the fundamentals of robotic process automation, describing it as a method of testing the quality control of audits.
	Positives:
· RPA offers an excellent audit trail
· Audit trail may not be of the type expected by quality control professionals

Negatives:
· No strategies related to the use of Power Automate
	Medium
Quality control departments ought to be careful around adopting technological alternatives to traditional audit procedures.
This said, RPA audit trails include recording logs of its performance, use instance and outputs.  This information will be very useful when developing NURDS to be more efficient through agile iterations.
The focus of this paper lies very much with the risks around using artificial intelligence in systems and the consequences if governance isn’t met.
NURDS will have the same requirements, with implementation being expected to be fully compliant with business processes and policies around information governance and data protection/storage.

	How Robotic Process Automation Is Transforming Accounting and Auditing
	(Rozario et al., 2018)


	The authors of this paper offer an opinion of  how RPA may change how the profession functions, audits,
	Positives:
· Automation can carry out some human tasks
· Repetitive tasks can be done more quickly
· Efficiency benefits

Negatives:
· Heavily focussed on accounting  and auditing processes
· No strategies related to the use of Power Automate
	Medium
RPA represents a dramatic and disruptive change in current audit practice that promises to allow auditors to operate at a much higher level.
Benefits of this will included making use of humans to carry out other tasks which are unable to be automated.
The expectation is that this will potentially motivate staff to use the time freed up to revisit how other tasks and processes may be re-engineered.
The efficiency savings here are once again true for NURDS and staff will undoubtedly get some time-savings.  But without the tasks being as potentially burdensome as those mentioned in the finance industry, the workload savings may not be as great, but will be equally valuable in terms of avoiding mistakes.

	Robotic process automation platform UiPath
	(Dobrica, 2022)
	The paper exclusively comments on Platform combining automated processes with other tools intended for process discovery.
Outputs will be reporting on business impact and adapting the pathways of customers to maximise service levels provided.
	Includes
· Holistic service- offering approach
· Automation processes will lead to either humans or not (if appropriate)
· Popular software platform with a reputation of success
Negatives:
· A closed software platform which may bring about restrictions or burdensome update requirements
· No strategies related to the use of Power Automate
	Low
This AI system aims to respond to customer enquiries using a decision model on how may be best to do so in order offer the best service possible.
NURDS doesn’t attempt to do the same thing, but does have a decision-making process which 
This system is a software tool, which offers an interface for customers to use and created processes which may be dragged-dropped etc…
NURDS must be built in a closed environment and only has a fixed pathway.  Advantages of this are that there will be a low likelihood of regular update releases or development.  
Whereas, whilst the principles are good, developing NURDS using a software platform such as UiPath may bring about data vulnerabilities along with the need for more regular updates.



Table 4 – Details of supporting information which may be drawn from RPA to help configure NURDS

What have we learned?
Having evaluated all the papers remaining after filtering the literature available on configurators and RPA, most automation and decision-making configuration systems look to be offering customisation of a product already known to the user.
Gex and Minor developed a system where the principles were based around "Focusing on key tasks such as operationalizing IT infrastructure requirements, establishing a supporting governance board, building strong customer relationships, designing a flexible operating model that allows for expansion, and institutionalizing a well-understood automation development methodology can help an organization’s journey get started full-speed ahead.” (Gex and Minor, 2021 p.52).
The literature review also suggested that automation will evolve into an area of Smart Process Automation, with the ability to intelligently gather data to make smarter decision-making (Pandey, 2020).
How does this help with NURDS?
The Gex and Minor approach is very helpful to supporting NURDS, where engagement with the workforce around its requirements will prove invaluable to successful implementation and ongoing support for the system (Gex and Minor, 2021).
Pandey’s has a strong view that “In sectors like insurance, finance, logistics, retail, banking where companies often process large numbers of operations, RPA software can be used as a virtual economical hand to tedious and ordinary tasks” (Pandey, 2020).  This approach is recognised as making up to 65% efficiency savings in the targeted domain.
NURDS needs to make sure that engagement with the workforce from the early planning stages will increase likelihood of success due to stakeholder engagement followed by an improved user experience.



Discuss the risks and constraints associated with application of decision-support in the specified business area and what methods you propose to manage these factors
There is an increasing demand for developing and using high quality decision-making systems (Sittig et al., 2008) and effective operational systems need to provide scalable solutions for the challenges presented.
Responsibility for this is referred to under the Design Operations (Kate Caplan / Nielsen Norman Group, 2019)term/teams, intended to enable and positively impact and optimise both people and processes.
DSS can provide specific, filtered information using artificial intelligence (AI) to meet the demands of users with access to limited information or knowledge, but the quality can only be of the standard of the knowledge-base supporting the system (Osheroff et al., 2007).
The Five Rights of decision-support
Table 5 shows a DSS system must include five things (“rights”) to be identified as having meaningful use (Campbell, 2013).
	Right
	Reason

	The right information
	The information presented to the end-user must be correct, sourced by a reliable procedure

	…to the right person
	The information will be made available to the next human expected to act

	…in the right intervention format
	Developers and implementers must have considered the best format to present the information to the person waiting for the outcome.  This will influence not only the questions being asked in the DSS, but also the flow control of it

	…through the right channel
	The information should also be made easily available.  If will feed into a record-system, which the person waiting for the outcome routinely uses

	…at the right time in workflow
	Controlling the flow of the DSS means that the requirement to present the information can easily be controlled and presented to the human at the right time, following any authorisation requirements which may cause delays 



Table 5 – Reasons for the Five Rights (Campbell, 2013).

Constraints/Challenges
System developments need to take place in-keeping with associated policy and alongside existing technologies and architecture, since whole scale change within the NHS is almost impossible, due to its complexity.
NURDS: Integration, access, security, and resilience
The NURDS portal/configurator will have to fit in with organisational and governmental digital processes and security, but also take into consideration strategic priorities, which aim to provide “A whole system approach to health and social care” (Welsh Government, 2018 p.4) and “Supporting the development of a sustainable health and care system focused on prevention and early intervention”  (Public Health Wales, 2018 p.9).
Access must only be granted to staff who require it, with system support/maintenance and resilience needing to be robust.
Sittig researched and identified a list of challenges around decision-support (Sittig et al., 2008).  The proposed consideration/solutions to these challenges will be essential if the DSS is to reach its potential in streamlining the healthcare system.
The list was derived using interactions with users enquiring around what they required and is rank ordered as follows.  Areas which are exclusively clinical have been omitted as not relevant to NURDS, but the following table (Table 6) illustrates the type of challenges or requirements which will present and how they may be achieved/mitigated:
	Challenges / Requirements
	Mitigation

	1. Easy-to-use user interface
	Consultation and testing of the design of the questionnaire interface will be extensive prior to launch

	2. Circulate best practices in DSS design, development, and implementation to other departments across the organisation
	Communication following the launch of NURDS will need to illustrates the benefits and advantages of automation.  This information ought to be presented in such a way as to inspire others into taking on the challenge in order to achieve further organisational efficiencies

	3. Report (patient) user-level information to managers
	Capturing information from any system is essential and this is no different to NURDS.
If developed further, users may be requesting equipment or software for themselves and notifying managers as well as auditing will be required.

	4. Prioritise and filter recommendations according to requirements
	Automation can also encompass prioritisation.
Power Automate could easily incorporate an if/then statement for anything which may be deemed a priority in the decision-making system.
An example of this might be if a particular PC has a long lead time, then the request may arrive with an expedited marker to the hardware ordering team.

	5. Build in such a way that data may be shared or expanded
	Capturing all requests into SharePoint and an Information Technology Service Management (ITSM) database will allow for later auditing and the ability to review the form and flow.
An agile approach will allow for re-iteration of development without much interruption, given the system won’t be built on just one platform, but rather across several, which communicate with each other.

	6. Don’t lose focus on the objectives and benefits of the DSS system
	Being agile will mean regular reviews of development as well as continuous testing until launch.
Changing scope will negatively affect timescales and cost, but should ideally be avoided.
Adding in additional benefits may easily be accommodated in phase two of development, which will address any shortcoming reported in a launch survey.

	7. Use free text and machine learning information to drive DSS
	Using free text is more difficult, but not impossible when using Power Automate.
Conditional actions may be added into the flow to accommodate a ‘listening’ aspect, where ‘if/contains/then’ may be used.
There will also need to be an ‘if not’ explanatory clause in there to avoid the wrong information being presented or confusion for users.

	8. Interrogate (clinical) databases to develop and improve new DSS data. 
	Until NURDS is deployed, there is a complete reliance on manual analysis of whether suitable hardware and software is being deployed.
This can only be based on service requests which may highlight the shortcomings of equipment which users may be using, which doesn’t always happen.
When the requests are being stored in a standalone database, it will be possible to draw up criteria relating to business improvements upon which improvements may be made, but the data may also be extractable in order to report technical snapshots to the organisation as well as potential savings where hardware may be being over-provisioned.


Table 6 – Challenges and possible solutions for NURDS
Risks
Continuous improvement
Most organisations make use of technology to drive continuous improvement in the following areas, but there are risks and requirements around such digital transformation:
1. Reducing costs
Modern systems often make use of cloud technologies, which have the advantage of being scalable and cost-effective, but also the disadvantage of security and risk of data access/breach.

2. Improving operational performance
New systems often risk becoming outdated and are expensive to upgrade or keep current with modern technological developments.  The scalability of cloud technologies also lends itself to improved performance, without the need for on-premise complications and requirements of upgrading hardware.

3. Unlock value from information
Data is only good when you can extract and interpret valuable conclusions from it.  Simply recording and storing information is not enough.  There needs to be an interface/platform to access the required information which saves time and reduces and risk of human error with data entry.
Staff skillsets / Change management
Utilising implementation staff with up-to-date skillsets is essential to achieve the best impact for digital transformation change. Staff with appropriate specialisms, qualifications and talents will need to be deployed throughout all areas of the project or there is the risk of underperformance/underachievement and a poor system being launched.
This will definitely lose the support of the workforce, likely being branded as a waste of time/resources. 
Working with stakeholders, rather than to them, will offer benefits of users excitedly anticipating a new product, rather than being surprised and confused at why they weren’t involved in the scoping and planning stages.
Launch functionality
Upon release, NURDS will be expected to be configured and perform exactly as intended, meeting all intended goals.
To ensure this, a developer/user-testing environment will have needed to be built and the transition into production monitored and validated.
Closely behind this will need to be a staffing preparedness to address ‘snagging’ and development of improvement goals suggested by stakeholders, but a launch communication narrative needs to remind users of the initial intentions within scope at the start of the process (Osheroff et al., 2012).
Guides checklist with NURDS
The popular GUIDES checklist (van de Velde et al., 2018)researched developing a checklist intended to support implementation of DSS interventions whilst deploying a structured approach to considering success factors.
“When designing the checklist, our biggest challenge was to make it comprehensive and, at the same time, concise and easy to apply (van de Velde et al., 2018 p.8).
Ninety percent of participants involved in the study stated they intended to use the proposal, due to its flexibility (van de Velde et al., 2018).
Figure 5 shows all the questions asked in the checklist, detailing the four domains for consideration as context, content, system and implementation.
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Figure 5 – A grid of the four domains and checklist of GUIDES (van de Velde et al., 2018)
NURDS will make use of the checklist by making sure to use the four factors within each domain, recognising that failure to do this will likely cause the intervention to fail.


Explain and justify how you would assess the user experience, effectiveness, safety and efficiency of the proposed decision-support tool.

Scoping and setting clear goals at the design stage of any new DesignOps system are essential where there is an intention to measure system impact and/or success.

What are the goals of NURDS
· Develop a DSS which is easy to use and will continue to be used
· Streamlining - Save on administrative time for managers
· Ensure new users are up and running efficiently with the correct equipment, requiring little or no technical knowledge
· Fewer mistakes caused by human error, misunderstandings, or mistakes
· The system must be sustainable and easy to support, with minimal developmental maintenance requirements

Why are the goals so tricky to achieve?

· New systems sometimes get a lack if buy-in from staff and don’t get used
· Development staff will be a small team, possibly even a single person, designing, developing and implementing and supporting the system
· Whilst under development, goals often change
· Tracking success needs to consider the wider organisation, as well as system-users

User experience
User experience (UX) has been described as “…a person’s perceptions and responses that result from the use and/or anticipated use of a product, system or service” (International Organization for Standardization, 2019).
Assessing experience is about finding out how a person or people feel(s) about using a product.  This may be expressed in terms of usefulness, worthwhile(ness) or value.
For high quality UX feedback, five things need to be present (Shafinah et al., 2010):
1. The goal is to improve the product
2. Real users must be offered the opportunity to provide feedback
3. The testing is under genuine-use circumstances
4. Person testing must observe others (if that’s how the system works)
5. The user revises what’s happened to offer advised/requested change
How can we improve the likelihood of success?
Nielsen Norman says that “User experience encompasses all aspects of the end-user's interaction with the company, its services, and its products” (Nielsen Norman Group, 2023), essentially being to meet the needs of the customer without ambiguity.  In order to do this, an engaging, structured approach is necessary from the start.
A three-phase approach to ensuring product evaluation
The following three-phase approach, extending over the development and evaluation stages would ensure and assess the UX and improve likelihood of success.
Phases 1 and 2 would take place during the development of NURDS, forming the baseline platform for measuring the UX in the form of effectiveness in phase 3.
Phase 1 - Subject matter interviews
Since NURDS will essentially be a tool for recruiting or line-managers and affect new users, directly consulting with these user-groups is essential.  The tool must function as expected, replacing other non-digital journeys and processes currently used to deliver this function.
To achieve high-quality UX, there must be discussions about the service requirements of all disciplines, including engineering, communication, graphical and design, and user interface (Nielsen Norman Group, 2023).  Behind this is where the technical flow will reside.
Consultations to gather this information could be conducted via video meetings or even discreet presentation of individuals’ requirements, to be collated after the consultation stage to draw up a scope for the DSS.
Phase 2 - Moderated Usability testing of prototype tool
Having collated the requirements and drawn up a scope for NURDS, a first-phase build will be made available and user groups will be invited to test it in a controlled environment. 
Any shortcomings identified at this stage will be addressed in future versions, but a continuous reference to initial scope should be maintained.
Effectiveness

Phase 3 - Exit Survey/Satisfaction survey
Exit Survey/ Satisfaction surveys will be sent to the user groups after they have completed the onboarding stage.
Questions / scoring
The surveys will be constructed using Microsoft Forms, and subject to ubiquitous structured satisfaction scoring questions using a Likert scale of between 1-5, with 1 being strongly disagree and 5 being strongly agree.  Figure 6 shows an example of a scoring table (Johns, 2010).
This method will be used to validate any potential findings established in phase 2 and ensure users’ feelings are reflected in the insights. This will also provide valuable feedback to stakeholders, as well as project managers and sponsors.
[image: ]
Figure 6 – Example of a Likert scoring table
The questions to be used for NURDS will be drawn up from what was considered essential to meet the goals during the scoping phases, but likely to be on the lines of:
· Worthwhile efficiencies
· Ease of use
· Look and feel
· Overall reliability
· Improvement on previous system
· Availability of support
· Overall performance

Alternative measurement: GUIDES Checklist
Measuring complete effectiveness requires detailed understanding how a tool performs.
The GUIDES checklist was developed as a tool to support developing CDS systems which considered the over and under-use consequences of efficiency, particularly in the areas of finance, knowledge, uncertainty and human interaction (van de Velde et al., 2018).
Similar to the three-phase method, GUIDES offers an extension on implementation and evaluation detail, recognising the need to challenge four domains.  The method also advance the five Likert responses to become a wider-ranging seven-option version.
GUIDES Domain areas
Domain 1 – The CDS context
· Will decision support fix the issue?
· Is data quality sufficient?
· Will users accept DS?
· Can DS be added to existing workload?
Domain 2 - The CDS content
· Trustworthy and evidence based
· Relevant and accurate
· Provides appropriate call to action
· Amount is manageable for user in - current form
Domain 3 – The CDS system
· The DS is easy to use?
· The DS is well delivered?
· The DS delivered to the right target person?
· The DS is available at the right time?
Domain 4 – The CDS implementation
· Appropriate info about the DS system must be provided to users ​
· There will be barriers/facilitators around compliance with DS​
· Stepwise implementation and continuous improvement to DS​
· Appropriate governance to DS implementation
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Figure 7 – An illustration of the four domains upon which the GUIDES checklist recognises as important for successfully implementing a decision-support system (Van de Velde et al., 2018)
Whilst GUIDES can support professionals with suggesting considerations which may affect the implementation of a CDS system, care must be taken to make sure it’s used comprehensively and flexibly and that it meets all of Campbell’s Five Rights   (Campbell, 2013)when used for NURDS.
As in the three-phase approach above, the methodology in GUIDES checklist (van de Velde et al., 2018) was specifically developed to increase the success of computerised decision-support.                                            
Following an extensive literature review of over 5,000 papers to develop the method, it concluded that “implementers who use the GUIDES checklist will get a deeper and more accurate understanding of the factors shaping CDS effectiveness and they will less likely overlook important factors.” (Van de Velde et al., 2018 p.9).

Safety
Storage & Security
Generally, the security of an organisation hardware is robust, but there are elements of organisational data structure and internal procedures which are sensitive, less secure and will apply to NURDS.  This is sometimes only appreciated by those who may have suffered loss or breach of data.
These data elements should not be removed from a nominated centralised storage location and should be only accessible in raw format by agreed support, research and technical team members.
This data stored should never be moved to personal devices, which includes USB sticks or unmanaged machines. Care should be taken if viewing this information in a public such as on a train or coffee shop to avoid the risk of the data being mis-appropriated.
Whilst NURDS isn’t a clinical DSS, maintenance of any system has a direct influence on its safety.  There have recently been at least eight serious incidents caused by failure to employ this within clinical systems (Wyatt and Scott, 2020).

Ethics
Speaking to internal staff. They should feel able to speak without senior figures present for the interview, as they may feel unwilling to voice their opinions. The line-Managers might be under pressures and conditions at work which are exacerbated by some lines of questioning and so they should be made to feel relaxed and comfortable and understand that their participation is voluntary, and their feedback is anonymized and not reported to senior Management.
Other risks
Following an extensive literature review of over 5,000 papers, as well as pilot testing, the Van de Velde et al. paper concluded that “Relying on a structured approach may prevent that important factors are missed.” (Van de Velde et al., 2018 p.1).  The GUIDES  (van de Velde et al., 2018)was therefore structured in a way to consider factors which may influence the success of an intervention. This affords the guide to be used outside of the clinical environment in which it was developed, allowing educators, researchers and development to take advantage of the tool, but with a mindset to avoid it becoming overly prescriptive or inflexible.

Efficiency
Too much information at once can often result in information-overload and this can be true for a DSS.  Just-in-time Knowledge Management (JITKM) can address and overcome this problem (Forgionne and Conteh, 2007).
Efficient decision-making needs information to be accurate and available as required at each stage of the process.  General knowledge isn’t as useful as focussed information relating directly to what is required.
“Just-in-time knowledge management (JITKM) ensures that a person or group performing a specific task related to an overall work process readily receives whatever knowledge he or she needs just when it is needed. As a result, JITKM can incrementally reduce task lead time and facilitate a seamless workflow.” (Forgionne and Conteh, 2007 p.187-195).
NURDS will not only be offering all parties the output information resulting from the user submission forms, but it will be presenting only the information exclusively required by a particular team.  This will avoid the enabling teams to have to filter through complete forms to locate the information they need.
This process will drive an efficient system, allowing teams to assess lead times, prioritise and identify potential delays.
From a whole-organisational stance, when NURDS moves into the second iteration, further efficiencies may be realised, where the additional teams also receive notification of a submitted form.

Conclusion
In 1971, an influx of computers was identified as not having a great deal of impact for managers of a school.  This inspired plans to use them as a DSS (Gorry and Morton, 1971).
Since these early days, it’s expected that DSS will be making greater strides forward in the coming decade(s) (Forgionne and Conteh, 2007).  Artificial intelligence (AI) will likely strive further into creating efficiencies, enhance productivity and offer an overall improvement in service accuracy and quality, allowing senior staff to choose something else to spend time on.

“We want to work to help the policy makers formulate the decisions on resource allocation, by deploying the skills we all have, skills in decision support, skills in decision analysis, skills in option formulation, kills in information technology. We have (collectively) the skills needed to make some of them tractable” (Forgionne and Conteh, 2007).
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