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Domain
Setting
NHS Wales has never been under so much pressure to be able to deliver care within an environment where demand for its services is at its highest level and the requirement to deal with large back logs in waiting lists whilst capacity in the system is restricted and set to be restricted for some time (NHS Confederation, 2021). 
To enable NHS organisations to continue to focus on delivering patient care it is important that NHS Wales Shared Services Partnership (NWSSP) continues to provide a high-quality service not to distract from the delivery of that care through the monitoring of organisational performance and acting on underperforming areas.
Scope 
The system improvement programme identified is to develop a Business Intelligence (BI) Performance Dashboard for Corporate Performance Reporting which is a digital tool to communicate important organisational performance information to a target audience (Ghazisaeidi et al, 2015).  BI is used for transformation of data into meaningful information with the aim of providing the audience with strategic and operational information to inform decision making (Young Lee, 2018).
It is important to note that Corporate Performance reporting already exists within the organisation through the utilisation of other standard software but not through BI software or application.
Background
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”. In addition to provide savings back to the Health Boards and Trusts through streamlining processes, improved performance of functions NWSSP perform and increased buying power.  NWSSP is accountable to the health board and trusts through Shared Services Partnership Committee (SSPC) which has representatives from all the health organisation within NHS Wales using our services and Welsh Government. The SSPC monitors NWSSP performance and guides NWSSP policy.  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, recruitment and accounts payable that support the health boards and trusts deliver care.  There are some exceptions to the services we provide that do not fall under that category, for example Surgical Materials Testing Laboratory (SMTL), Medical Examiner and Welsh Infected Blood Support Scheme (WIBSS) 
Within NWSSP, Corporate Performance Reporting is currently a manual, broadly paper-based exercise collecting data from multiple different systems and services in relation to Key Performance Indicators (KPIs) and key activity data.  The data is collated, reworked and reformatted by the Business and Performance Manager into a Corporate Performance report which is presented to the Senior Leadership Group (SLG) and Shared Services Partnership Committee (SSPC) monthly and bi-monthly respectively, these are the decision makers and strategic leads.    The report currently is produced through Microsoft Excel and Microsoft Word.  The KPIs are reviewed and refreshed on an annual basis as part of the Integrated Medium-Term Plan (IMTP) that all NHS Wales organisations adhere to and report in to Welsh Government on (NWSSP, 2011).  
The production of the current reports is a time-critical exercise and receiving data in many different formats from many sources across our divisions monthly can delay the reporting, it can also be prone to manual error through required data manipulation into the correct format.  The current reporting is mainly reactive analysis looking at historical trend data.
Literature Review
This review aimed to identify solutions to developing a performance Business Intelligence (BI) performance dashboard for corporate reporting.
UWTSD Library and Learning Resources, Google Scholar was chosen for the literature review.  UWTSD was chosen as the go to resource due to having access to numerous databases that provided access to online content of Journals, Articles and Books.  In addition, the databases such as ProQuest, EBSCOhost and VLebooks recommended further content for review based on the search criteria, subsequent searches for further reading were also completed in Google Scholar.
The following keywords were included as a search basis:
· Business Intelligence
· Business Intelligence Benefits
· Business Intelligence Limitations/Disadvantages
· Critical Success Factors Business Intelligence
· Business Intelligence in Health
· Performance Dashboards
· Dashboard Reporting
· Data Quality
· Dashboard Visualisation
· Behaviour Change
· Project methodologies – Scrum, Agile, Prince2, Managing Successful Programmes (MSP)
· Change Management
To limit search results, peer-reviewed articles and journals took priority but to also look for more recent publications where possible.  Where applicable the contents of books and abstracts from articles were reviewed to determine if they were useful to this report.
There was limited literature on Business Intelligence use within NHS Wales so the review had to look further afield into Health in General but also Private Sector use.
Aims & Objectives
The BI corporate performance dashboard’s aim is to create a data driven organisation to inform better more time critical business decisions.  To avoid these pitfalls and improve NWSSP as a data driven organisation and to inform better decisions the organisation needs to develop a Business Intelligence (BI) dashboard for Corporate performance reporting to improve timeliness and data quality (Khan & Quadri, 2012).
The current performance reporting concentrates on reactive or historical trend data, this data is then used to inform a decision by the decision makers. BI provides the opportunity of proactive analysis through forecasting and insights. This enables measures to be put in place before an issue occurs rather than reacting to a reported issue retrospectively.  This enables the decision makes to act and possibly mitigate the risk (Mohd and MrSafdar, 2017)
Decision makers on a strategic and operational level require the performance information to be reported timely and up to date to enable decisions that impact the organisation or service to be made quickly (Parmenter, 2015).  The quality of the information reporting is a significant factor with accuracy being vitally important so that decisions are being made on accurate information and for the decision makers to be assured that this information is accurate.  To provide assurance on the accuracy Internal Audit which is a service that NWSSP provides will be used (Bassett & Westmore, 2012).
Whilst the BI corporate performance dashboard will not necessarily improve data quality directly as it can only report on the data that has been input into the BI software or application.  However, as the BI corporate performance dashboard is used as a tool to inform decision making and understanding on reliance that information being accurate will indirectly drive improvement into the data quality as data providers realise what the data is being used for through review of the data before submission (Yeoh, 2014).  
The BI corporate performance dashboard needs to be in a tailored format through enhanced visualisations for the audience it is targeted at.  There are many different graphical methods to communicate performance indicators such as the choice between using a tables, charts or a standalone figures.  This will provide additional organisational insight and target discussions (Parameter, 2015).  There are many different suppliers that provide the architecture for BI Corporate Performance dashboard reporting like, Microsoft Power Bi, Qlikview and Tableau to name a few, which all do a similar job.
The BI Corporate Performance dashboard will also allow the decision makers to drill down and analyse the data to enable decisions to be made at the point of reporting, not waiting for answers to queries and preventing any further delays to decisions on corrective actions (Shao, 2022).  The BI corporate performance dashboard will enable the decisions makers to be more engaged with the data due to the interactive nature of the dashboard (Victor, S. & Farooq, A, 2021).
Obtaining consensus will be essential to agreeing the key information the corporate performance dashboard reports, how the dashboard looks, and the type of visualisations used.  The delphi method could be a useful tool to facilitate this seeking involvement from the decision makers and obtain feedback through numerous rounds of questioning until a consensus is achieved.  In this situation the decision makers are the Senior Leadership Group and the experts in their field that the delphi model requires. (Taylor, 2020).
(Chartered Management Institute, 2020) suggests when setting the objectives, it is important to consider as to whether they are SMART (Specific, Measurable, Achievable, Realistic and Time-bound).  These can be defined as:
· Specific – Clear and Focused.
· Measurable – How is it measured?
· Achievable – Can it be Achieved?
· Realistic – Similar to achievable, is it a realistic objective?
· Time-bound – When will it to be achieved?
  For this project the identified objectives will be as follows:
· 100% uptake from decision makers using the BI corporate performance dashboard by June 2022.
· By the deadline of each of the monthly meeting the BI corporate performance dashboard available to the decision makers.
· A noticeable improvement in performance for underperforming KPIs within 6 months of implementation.
For the BI corporate performance dashboard to be a success it will be required to be easy to understand and easily accessible for the decision makers.  It will be required to be accurate and a trusted tool which is easy to use, with the ultimate aim of improved decision making for the organisation and its customers, partners and stakeholders.  These are a requirement and will directly contribute to whether the development of a BI corporate performance dashboard will be a success (Işık, 2013). The functional features and visualisation of the BI corporate performance dashboard is important to ensure that the right decisions are made.  The visualisations are recommended to be consistent and allow multi-dimensional analysis.  The information must be presented to the decision maker effectively to make best use of their time (Ghazisaeidi et al, 2015). 
Under performing areas and specific KPIs should see improvements in the performance quicker as decision makers will be able to act quicker on the information as it is more accurate, more up-to date, easier to engage with more forward looking.
NWSSP is primarily guided by Ministerial Priorities and strategic objectives set out in the ‘programme for government’ (Welsh Government, 2021) which change over time.  The KPIs need to support and react to these changes to enable the organisation to meet the priorities and strategic objectives which do require constant review to see if they are fit for purpose.  The review of these will impact the BI corporate performance dashboard and as a consequence of this the dashboard will also need to be flexible to be able to bring in new performance indicators and drop out performance indicators as required.
Methodology
Developing a BI Performance Dashboard for Corporate Performance Reporting is a project rather than a programme as per the Prince 2 definition of a project “a temporary organisation that is created for the purpose of delivering one or more business products according to a specified business case” and having an end whereas a programme is considered a group of projects that are long term and sometime spanning years (Axelos, 2017).
In identifying the best Project Methodology to use two were considered.  Prince2 which is commonly used within NHS Wales and considered to be a more traditional Methodology and Scrum which is considered an Agile theory (Jovanovic et al, 2018). Managing Successful Programmes was discounted as this piece of work is identified as a project and not a programme as per the Prince2 definition. 
The BI corporate performance dashboard is broadly an IT system improvement project moving from a manual system to a digital solution.  To identify the project methodology that best fits it is important to understand the project characteristics and scale of the project and to remain within the scope of the project, deliver the project on time within resource limits and within budget whilst also recognising the risks.
Project Limitations or constraints
· Time – Projects has a specific end point where the final solution will be ready.
· Resource – Identify how much resource is available to the project and for how long.
· Cost – How much budget is available to deliver the project
· Quality of the BI corporate performance dashboard
· Satisfaction of the decision makers
To avoid any scope creep and risking the project to fail, it is clearly set out that the project is restricted to the domain of develop a BI Performance Dashboard for Corporate Performance Reporting only and no deviation from this domain.  It is considered that scope creep can be the biggest cause of project failure and important to manage the expectation through the project (Komal et al, 2020).
The project methodology decided upon will be based on agile theories using Scrum methodology.  Scrum methodology is about breaking down the project into smaller pieces of work and using a process of continuous and constant review, updating iterations through regular Sprints with each iteration or release of the dashboard receiving feedback to review and build into the next release of the dashboard, this will be fast moving due to the dashboard having the customer in mind which in this context is the Senior Leadership Group (Cervone, 2011).
Any project will require representation from key stakeholders which not only involve the end user in this case the decision makers but also representation from subject experts like People & Organisational Development, Finance, Information Governance, Cyber Security and Informatics.  These stakeholders are critical to the success of the project and provide feedback incrementally but not seen as part of the Scrum Team (Schwaber, 2004, p.17).
The main difference between Prince2 methodology and Scrum methodology is that Scrum is a so-called light weight approach to project management which concentrates on delivering the dashboard as quick as possible and then continuing to improve and adapt it as part of an iterative process. Using Prince2 methodology will take longer as the concentration is on the perceived finished dashboard and nothing can be altered or changed after the initial design stage (Mahalakshmi et al, 2013).  The feedback cycle using Scrum Methodology is quicker between the development team and the end user. 
Another difference is that Prince2 uses Project Managers to manage a project whereas the Scrum methodology uses Scrum Masters.  The skills may not exist within the organisation as Prince2 has been the legacy approach to projects in the past.  However, that being said it is considered that a Prince2 practitioner could simply tailor the skills and apply scrum methodology to a project (Ghosh et al, 2012). 
One of the potential risks deviating from the Prince2 methodology to use the Scrum methodology would be that Prince2 traditionally and currently is used within NHS Wales projects and Projects sponsors will be used to the step-by-step approach and a solution delivered at the end of the project (Walsh et al, 2021).  
With the customer being at the forefront of the development of the corporate performance dashboard will require early engagement on identifying the product (BI Dashboard) specification and design through stakeholder interviews or workshops.  The customer is the decision makers who will be making organisational decisions informed by the dashboard.  Due to there being many iterations continuous engagement is highly important to develop the dashboard.  The MoSCoW approach to prioritisations can be used with the engagement of decision makers to form a list of the dashboard requirements (Hyseni, 2020).  The acronym MoSCow developed by (Clegg, 1994) stands for:
· M = Must have – These are critical and non-negotiable requirements to be included in the dashboard.
· S = Should have – These are a step down from “Must haves” but considered essential but not vital.
· C = Could have – These are desirable or nice to have.
· W = Won’t have - These are initiatives that are not included this time but will be looked at inclusions in future developments.
Upon introduction of the BI corporate performance dashboard, it will be important to recognise that individuals will go through a number of stages of change as identified in the adapted Kubler-Ross Change Curve.  The Kubler-Ross curve was originally used as a model for identifying the grief cycle, to alleviate these potential challenges early engagement will be key.  When looking at the Kubler-Ross change curve It is important to tailor approaches in dealing with individuals within the different stages (Kubler-Ross, 1969).  Dealing with shock and denial will require communication and demonstrating the dashboard whilst the approach to frustration and depression would be to support and understand the user’s frustration with the dashboard.  The following stages of experiment and decisions allows individuals to further explore the dashboard, with the last stage of acceptance that the dashboard being integrated.  
Below is an example of the Kubler-Ross change curve adapted from the grief cycle (Kubler-Ross, 1969):
[image: Kübler-Ross Change Curve | Download Scientific Diagram]
The Topol review into “Preparing the healthcare workforce to deliver the digital future” also recommended that health and care staff need to be encouraged to develop their skills in digital literacy which again highlights the importance of training and support (Topol, 2019).  With the fundamental changes proposed to performance reporting, the decision makers are likely to require early engagement in the move from current reporting to BI corporate performance dashboard reporting.  The behaviour framework specifically the Behaviour Change Wheel (BCW) is a significant tool to highlight relevant intervention functions for the Senior Leadership Group.  These would be training and education on how to use the dashboard which could be in the format of a workshop (Michie et al., 2011).  
The diagram below shows the Behaviour Change wheel and the intervention functions (Michie et al., 2011):

[image: ]
Measures/Interventions
The benefits that arise from using Business Intelligence are not straightforward to capture and often described as intangible or soft benefits.  Although there is a cost to developing a corporate performance dashboard utilising BI through a resource cost and purchasing the BI software or application which is set out at the forefront of the project constraints or limitations.  The Return on Investment (ROI) which is a common approach to recognising whether a project delivers benefits.  This is difficult to demonstrate as the output from a business intelligence tool is information and the benefit arises from the positive decisions made by the decision makers acting on the information (Lönnqvist et al, 2006). 
An Internal Audit review will evaluate the effectiveness of the system and the internal controls of the BI Performance Dashboard and provide assurance to the decision makers on the accuracy of the reporting and any recommendation actioned (NWSSP, 2011).
Impact will be measured by feedback from decision makers.  A questionnaire or survey to collate evidence on user experiences of the dashboard and will highlight the satisfaction.  The feedback sought will then be used to develop future iterations of the BI corporate performance dashboard in line with the Scrum Methodology. 
Business and Performance Manager will spend less time spent producing Performance Report enabling them to add value and insight.  Instead of just reporting the performance the added value comes from identifying why something is happening, what is the resolution required to resolve the performance issue and how and by when can it be expected to be resolved.
The decision of which graphical form the information takes when presented through the BI corporate performance dashboard is significant as the decision makers will need to absorb and interpret the data not only quickly to grab the audience but also accurately.  Ensure that the graphical form is not overall complicated.  The measure as to if this achieved will drive improvement in performance as interpretation of charts or tables will be quicker and accurately to give a better opportunity to delivering the right decisions are made for the organisations (Few, 2004). 
Under performing areas and specific KPIs should see improvements in the performance quicker as decision makers will be able to act quicker on the information as it is more accurate, more up-to date, easier to engage with more forward looking.  
Causality and specifically the identification of risks or negative reactions can be developed using Causal Loop Diagrams (CLD).  These diagrams focus on visualising the relationships that exist between cause and effect.  There were limited articles where this has been used with BI but fundamentally can be used within any project.  The key relationships are the objectives of the project and how failure to meet the objective will impact on the overarching aim (Toole, 2005).
Using examples from this service improvement project of developing a BI corporate performance dashboard.
· If the dashboard doesn’t show accurate information due to data quality, then key decisions made will be incorrect or not made which will impact negatively on the organisation’s performance.  
· If the dashboard doesn’t show visualisations which the end user finds useful and understands as they didn’t have user engagement, then they will not rely on it and not make decisions or make incorrect decisions. 
· If the functionality is unable to be used due to education or training issue, then the incorrect or no decisions could be made.  
· If the performance information is not reported timely then the decisions could be incorrect or made too late.  
A practical example using one of the services NWSSP provides would be the Recruitment Service that NWSSP provides to NHS Wales.  If there are recruitment delays, then this needs to be brought to the attention of the Senior Leadership Group (SLG) in a timely, accurate and understandable manner so that remedial action can be planned and actioned.  Any delays in the recruitment process could indirectly affect patient care due to a delay of onboarding of the necessary resource.
However, the risks identified could be true of the current manual corporate performance reporting but helps to visualise the counter measures required to mitigate the risk. 
Improvements/Future opportunities 
The scope of the project is limited to developing a BI Corporate performance reporting dashboard to replace the current corporate performance report.  The data that is collected for this purpose is specific and relatively small in comparison to the amount of data that NWSSP holds.  There would be an opportunity to target all NWSSP divisions with the use of BI software or application so that the opportunities and potential benefits of seeing the data in real time, manipulating the raw data into quality information could be explored. Having many systems and applications already in place often have their own reporting tools, whilst it may prove difficult to have a direct link to these systems due to licensing agreements etc.  It will also be problematic as these systems often have their own data standards so that the transformation into information may result in meaningless poor information.  In addition, linking systems that may not have been designed for use with BI applications in mind (Yeoh & Koronios, 2010).  It could also be the case that one BI solution or application fits the needs of all sections of the organisation (Shadi & Mustafee, 2013).
Ensuring data quality within an organisation is essential to ensure decisions are made on quality information and whilst BI dashboard performance reporting can ensure the data integrity of the performance itself it doesn’t ensure the data quality at source.  This would be the next steps to review all data that is relied upon for performance.  There may also be a need to look at the data standards that exist within the organisation to ensure it can be understood and there is common language as defined in the Health and Social Care Act 2012.
Most BI software or application allows the user to develop dashboards to be able to be displayed for the purpose of Mobile Phone consumption.  This would allow the decision makers to make the decisions on the go or when they don’t have access to a laptop or primary device for whatever reason.  Having the option of being able to access the information via a smartphone is important as the majority of the decision makers already have access to such devices and already use them for work purposes in relation to Microsoft Office 365 and e-mails.
Improvements
Different people whilst looking at dashboard visualisations can draw very different conclusions and can end up making different decisions based on the same information (Few, 2004).  Therefore, it is very important to engage with the decision makers when designing the visualisations to avoid any potential differing of opinions on the action required and the design is fit for purpose.
There are several disadvantages that can be identified from Utilising BI as a tool.  Development may require additional resource in the form of developers as the skills and expertise may not exist within the organisation to develop a BI corporate performance dashboard.  This would be an additional cost for training existing staff, employing resource or alternatively utilising external consultancy but these costs would be recognised as part of the project scope (Muhammad et al, 2014).  In addition to not only the training and extra resource, the cost of licenses for the BI software or application can be expensive dependent on the scale it will be used (Kascelan, 2011).
Implementation of a BI corporate performance dashboard can take a long time to develop sometimes taking 6 months to a year and even longer (Mahalakshmi et al, 2013) however given that the Scrum methodology for project management has been identified to be used this should mitigate the possible delays and a first draft dashboard could be available quicker due to the iteration and sprint approach.
Resistance to change and the adoption of the BI corporate performance dashboard could be a barrier to the success of this initiative.  According to Kotter (2012) for the organisation to embrace the change the decision makers will go through 8 steps of change.  Step 1 involves establishing a sense of urgency which in the situation is the unprecedented demand on the NHS and is the driver for the need for change. Step 2 to form a powerful coalition which again is already in place as the SLG, whom are the decision makers and tasked with monitoring performance.  Step 3 involves creating a clear vision of what the change will bring about.  This is the Aims of the BI corporate performance dashboard project.  Step 4 requires the communication of the vision which the Business and Performance manger will need to talk repeatedly about the change to the new dashboard and be open to any questions and concerns through the process. Step 5 is empowering others to act which involves removing any obstacles by listening to issues and concerns they have and offering support.  Step 6 involves identifying short term wins which in this situation would mean having an iteration of the BI corporate performance dashboard quickly so that the decision makers can see the benefits identified.  Step 7 is consolidating the gains and build on it by applying the lesson learnt and applying this to future opportunities through a continuous improvement cycle.  Step 8 is anchoring these new approaches into the culture of the organisation through case studies that help embed these changes.  
The diagram below shows the eight-stage process of creating change (Kotter, 2012):
[image: Table

Description automatically generated]
A limitation to the successful development and implementation of the BI corporate performance dashboard would be the existence of poor data quality (Kascelan, 2011).  However, if there are data quality issues then these already exist within the current reporting arrangements.  If it is found that data quality issues do exist, then a separate project would need to initiated look into data quality issues.
Possible data security is a consideration that needs to apply when moving from a manual corporate performance report to a digital BI corporate performance dashboard solution due to the information being held online and could be at threat of being accessed inappropriately.  The NHS has strict controls on cyber security and as such security experts will need to be involved as key stakeholders in the project so that any mitigating risk and correct process can be applied.  Even though the current corporate performance reporting is predominantly manual and paper-based data breaches and issues with Information Governance can still apply and are managed accordingly but may just need adapted to fit the digital solution of the BI corporate performance dashboard.
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