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This project explores the implementation and migration to Microsoft’s Power Platform within a business environment. The project evaluates the impact the migration will have on the data-driven productivity of teams within DHCW. Implementing Power BI and Power Apps should, in theory, improve productivity. Through a combination of software development, interviews, and surveys, this project implemented, migrated, and evaluated the use of Power Platform within DHCW to understand the impact it could have on the overall organisational performance. This project followed the development of the Integrated Organisational Performance Report (IOPR) into a Power Platform solution. The impact of this migration was evaluated via surveys and interviews with stakeholders. The implementation and migration to the Power Platform was successful in improving data-driven productivity within DHCW. This was a positive shift within the organisation, but one that needs more time to understand the true impact it will have on organisational performance. 
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[bookmark: _Toc140735641]1. Introduction 
Will migrating to the Power Platform improve data-driven productivity within DHCW?
Digital Health and Care Wales (DHCW) [1] is a Special Health Authority (SHA) established in April 2021, forming part of the NHS Wales family. The organisation creates digital solutions needed to improve health and care in Wales [2]. Since becoming an SHA, DHCW are required to report on their performance to Directors and to Welsh Government. This performance is measured against deliverables set out in the Integrated Medium Term Plan (IMTP) to ensure DHCW is making good progress towards these. 
[image: A close up of a text

Description automatically generated]
[bookmark: _Toc140735542]Figure 1. Background of the Integrated Organisational Performance Report (IOPR) [3]
To achieve this, a new approach to the analysis and publication of corporate data is required so performance can be tracked, monitored, and improved over time. This project will focus on developing this new approach of corporate reporting. The solution needs to be accurate and efficient in order to be truly effective, as well as consistent and preferably automated. 
Analysis and visualisation of data using tools such as the Power Platform enables organisations to make informed decisions on up-to-date data. The ability to identify trends, gain insights and share this automatically all help to improve productivity. 
This real-world case study provides a reliable analysis of the migration to the Power Platform and the impact this has on productivity. This project will contribute to the existing knowledge identified in the literature review on the benefits, challenges, and success factors in the implementation of Power BI and the Power Platform. 
This project follows on from the previous industrial based research project (IBR) [3] on the migration to Power BI. The IBR project met the following objectives:
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[bookmark: _Toc140735543]Figure 2. Previous IBR Project Objectives [4]
The learning from the previous project has been used as the basis for this major project. IBR found that Microsoft’s Power BI was the most suitable SSBI tool for use within DHCW after comparing with other tools on the market. A migration process was then developed, which has been implemented during this project, where we will evaluate the impact of the implementation on data-driven productivity within DHCW.
The overall research question we are trying to answer is whether the migration to the Power Platform for corporate reporting will improve data-driven productivity within DHCW. The goal is to improve productivity to allow employees to focus on data insights rather than data monitoring. 
Therefore, the aim and objectives for this project are as follows:
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[bookmark: _Toc140735544]Figure 3. Aim and Objectives
The report begins with a literature review evaluating the research available in and around the topic of Power Platform migration within an organisation. It then discusses the research methodology of the project before detailing the design and implementation. Following on from this, results of the implementation are presented, and an evaluation of these results will be discussed. The report finishes with a conclusion of the results and recommendations for future work. 







[bookmark: _Toc140735642]2. Literature Review
[bookmark: _Toc140735643]2.1 Introduction 
Self-service business intelligence tools are becoming more popular in today’s business environment. With the increasing amount of data collected, all business sectors are looking for ways to make the most out of it. Using data to make informed decisions that will have a positive impact on the productivity of the organisation is critical in today’s data-driven world. Therefore, it is necessary to have the right tools in place to achieve this in a timely and efficient manner. This literature review explored material on and around the topic of self-service business intelligence (SSBI). Including the historical factors that influenced the developments, the benefits and challenges of SSBI, and the factors that could increase the likelihood of successful implementation. 
[bookmark: _Toc140735644]2.2 History of Data Visualisation
To begin, it makes sense to look at the history of data visualisation and how this has become an integral step in the decision-making process.
The 18th century saw the development of data visualisations we still use today. One of the most famous names for statistical graphics at that time was William Playfair [1759–1823]. Playfair created some of the most popular graphs. First the line graph and bar chart (1786), later the pie chart and circle graph (1801) [4]. According to a Tableau article [5], Playfair was ‘widely regarded as the father of statistical presentation’. 
His first invention of the bar chart (Figure 4) was published in his ‘Commercial and Political Atlas’ [6] 
[image: ]
[bookmark: _Toc140735545]Figure 4. Playfair’s bar chart in the ‘Commercial and Political Atlas’ [7]
Playfair designed a time-series line chart (Figure 5) showing the balance of trade in England over time.
[image: ]
[bookmark: _Toc140735546]Figure 5. Playfair’s time-series line chart [7]
In 1801, Playfair invented another well known (somewhat controversial) visual graphic - the pie chart, as shown in Figure 6.  
[image: ]
[bookmark: _Toc140735547]Figure 6. Playfair’s pie chart [7]
The 19th century was coined the ‘Golden Age of statistical graphics’ with data visualisation being used in many historical events of the time. The Golden Age was enhanced by the industrial revolution and the growing recognition for the importance of data [7].
In 1831 the first case of Cholera occurred in the UK, followed by 52-thousand deaths over the next 18 months. Subsequent Cholera outbreaks occurred in 1848 and 1853 resulting in similar devastating death tolls [6]. It wasn’t until 1855 when Dr John Snow produced his famous ‘dot map’ [8] of deaths from Cholera that revealed the cause of the outbreak. Snow created a dot map plotting the residence of the deceased from the 1854 outbreak in London. This map provided insights to be able to locate the source of the outbreak as a contaminated water pump in Broad Street [4]. The visualisation that Snow produced (Figure 7) was strong enough to persuade city officials to remove the infected handle from the contaminated pump and the cholera epidemic subsided [5]. 
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[bookmark: _Toc140735548]Figure 7. John Snow’s Dot Map [9]
Another key figure in the 19th century was Charles Joseph Minard. Most famous for his map of Napoleon’s disastrous Russian invasion in 1812 [5]. Minard’s flow diagram, now referred to as a Sankey chart [6], graphically represented the depletion of Napoleon’s army as they made their way to Moscow and back. The graphic was able to visually present the obvious failings of the invasion. One article [9] stated that it represented the ‘earliest beginnings of data journalism’.
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[bookmark: _Toc140735549]Figure 8. Minard’s flow diagram of Napoleon’s Russian Invasion [7]
One of the most famous names in data visualisation and healthcare is Florence Nightingale. ‘The founder of modern nursing’ was a pioneer in the graphical representation of health statistics [6]. One of her most famous pieces of work was the invention of the ‘polar area chart’ in 1857 to visually represent the causes of mortality in the Crimean war. 
The visuals showed that more soldiers died from preventable diseases than they did on the battlefield [4], highlighting the effects of the poor sanitary conditions in battlefield treatment of soldiers. Her investigations contributed to the improvement in public health. Farnworth [6] stated that Nightingale’s work even influenced the 1875 Public Health Act and was credited for ‘increasing the life expectancy in the UK by 20 years’. 
Carraro & Telma [10] described Nightingale as innovative in using her experience during the Crimean War to demonstrate the first examples of the interconnection between research, theory, and practice. 
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[bookmark: _Toc140735550]Figure 9. Nightingale’s polar area chart [12]
As we reached the 20th century, advancements in data visualisation slowed down. It wasn’t until the developments in computing in the late 20th century that data visualisation got its second wind [4] [6]. As computers became more powerful, new types of visualisations such as scatterplots and tree maps were invented. Computers increased collection and storage capabilities of the data that could now be used in much larger volumes, at much quicker rates. 
The late 20th century also saw the development of interactive graphics. This allowed users to explore and manipulate visualisations, which is now a common feature of many data visualisation tools. Microsoft’s Excel was launched in 1985, giving a taste for what was to come [11]. 
The 21st century has so far seen developments in ‘Big Data’ due to the ever-increasing storage capabilities. With the amount of data available to analyse and visualise today, we have seen a huge focus on data-driven decision making supported by these visuals. 
Data visualisation has and will always play an important role in communication and understanding, which leads to informed decisions being made using insights from the data. 
[bookmark: _Toc140735645]2.3 History of Business Intelligence
Developments in computing also led to the increased use of Business Intelligence (BI). The term ‘Business Intelligence’ was first introduced in Richard Miller Devens’ ‘Cyclopaedia of Commercial and Business Anecdotes’ [12] [13] in 1865. He used the term in his book to describe how the banker Sir Henry Furnese profited from information by gathering and analysing it to inform his decisions. Devens concluded that it was ‘more reliable to use data’ rather than ‘gut instinct’ to make business decisions. This was the beginning of recognising the value of data in decision making. 
It wasn’t until the 1950s that BI began to take off. The development of computer systems for simple processing tasks would later influence the development of computerised BI tools. In 1956, IBM invented the first hard disk, offering 5MB of memory storage [14]. This made it possible to store large amounts of data digitally, moving away from physical storage systems [15]. Large amounts of data were starting to become more easily accessible for collection and analysis. 
In 1958 an IBM computer science researcher Hans Peter Luhn published a paper describing “A business intelligence system” [16]. This paper described a system that could gather BI using computer technology [17]. His theory included concepts that have since been invented, mainly in the field of machine learning. Luhn’s idea was out of reach at the time due to the lack of technological advancements but would soon be an influential step for BI today.
In 1970, Edgar Codd published a paper [18] proposing a “relational database model” to solve the problem of data silos and create a more joined up approach. This transformed the use of databases. The introduction of hierarchical Database Management Systems (DBMS) soon followed, such as IBM’s IMS [15]. Work was still needed to improve the infrastructure and interoperability of these systems. 
The end of the 70s saw the invention of the relational DBMS in the form of the Oracle database [13]. The change from hierarchical to relational allowed more flexible searches. At the same time was the development of Executive Information Systems (EIS). These systems supported management decisions by presenting necessary information in graphical form in a simple interface [17]. Although this sounds like the basis of the tools we use today, it failed to gain popularity at the time. 
The 1980s saw the introduction of the data warehouse [19]. This enabled organisations to store large amounts of data from different sources in one central location, saving time and resource. These systems are able to store current and historical data for analysis and reporting. Bill Inmon and Ralph Kimball [20] were key figures in data warehousing, proposing two slightly different approaches. Inmon proposed a top-down approach, consisting of one system containing data warehouses feeding into data marts with normalised data. Whereas Kimball proposed a bottom-up approach. The data marts feed into the data warehouse in a dimensional model (not normalised). Crystal reports and MicroStrategy were widely used at the time for management decisions. The 1980s also saw the introduction of Microsoft Excel which is still a huge tool today [11]. 
In the 1988 ‘Multiway Data Analysis Consortium’ international conference held in Rome [21], BI was discussed. The goal for the future of BI was identified as making it more user-friendly and simplifying the analysis. The tools introduced after this conference took these points into consideration [17]. 
By the 1990s, BI was used more widely in mainstream businesses and new BI tools were being introduced as more competitors entered the market and costs started to decline. Developments in technology allowed for more simplified and efficient BI tools offering improved functionality for users. 1995 also saw the introduction of Windows 95. This was the first user-friendly operational system and the start of computers becoming ‘household items’ [13]. 
By early 2000s, the widespread adoption of BI tools as a ‘must have’ for organisations added to the speed of BI development between competitors. The amount of data available was increasing and the internet was continually growing. IBM, Microsoft, SAP and Oracle were leaders in the BI market [15]. Tools were aiming to become even easier to use, allowing non-technical users to use them independently [13]. This led to the birth of Self-Service Business Intelligence. 
In 2005, the term ‘Big Data’ was first introduced by Roger Magoulas [22]. Describing it as ‘a large set of data that is almost impossible to manage and process using traditional BI tools’ [15]. Big data, machine learning, and cloud technologies started to take off, providing even more powerful ways to analyse and predict business activity. The 2000s also saw the introduction of e-Commerce and social media. The amount of data being collected was bigger than ever before. 
Today, BI is a common tool used in all organisations in every industry. Advancements in BI mean the tools are accessible across multiple devices, tailored to specific industries and offering several visualisation tools. BI has become a crucial part of any organisation, relied upon to provide data insights for effective business decisions. The focus is still on making BI tools more user-friendly and accessible, but still powerful, to non-technical users. The demand for self-service BI has increased, therefore competition in this field is ever growing.

[bookmark: _Toc140735646]2.4 Self-Service Business Intelligence 
In recent years, we have moved away from traditional business intelligence to Self-Service Business Intelligence (SSBI). SSBI is defined as “The facilities within the BI environment which enable BI users to become more self-reliant and less dependent on the IT organisation.” [23] [24]. Organisations relied on IT departments with the technical knowledge to provide the business intelligence for the less technical decision-makers. The increasing demand for different reports with a quick turnaround put too much pressure on technical staff, creating a ‘bottleneck’ [25]. In most of the literature identified, this is described as the ‘request and response’ demand between power users (technical) and casual users (non-technical). The introduction of SSBI was in response to the above problem, to give casual users the ability to create their own BI solutions on-demand.  
This section of the literature review will investigate the implementation of SSBI within organisations and the benefits and challenges that this may bring. It will also identify potential success factors to consider when implementing SSBI. Identifying these factors will create a foundation to take forward when developing the implementation plan for DHCW.



[bookmark: _Toc140735647]2.4.1 Objectives of SSBI
An effective SSBI tool will meet the SSBI objectives set out by Imhoff and White [24] as shown in Figure 10.
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[bookmark: _Toc140735551]Figure 10. Objectives of SSBI according to Imhoff and White [26]
[bookmark: _Toc140735648]2.4.2 SSBI Implementation Benefits 
SSBI tools were designed for casual users to ‘be more self-reliant and less dependent on power users’ [24] therefore removing the pressure on the power users. According to Imhoff and White’s survey [24] to data management professionals, 587 respondents answered the following:
[image: ]
[bookmark: _Toc140735552]Figure 11. Imhoff and White survey response [26]
Theoretically, the implementation of SSBI tools should provide a number of benefits to organisations like the ones listed above. The literature identified all discuss similar benefits of SSBI implementation:  
	SSBI Implementation Benefits
	Referenced


	· Reduced pressure on Power Users 
	[23], [24],  [26], [27] [25]

	· Increased Self-Reliance of Casual Users 
	[23], [24], [25]

	· Shift from reactive to proactive analysis
	[23], [24], [27], [25]

	· Saves organisational resources
	[23], [24], [27], [25]

	· Improved decision-making 
	[25], [28], [29]

	· More effective analysis - Gain new insights previously hidden
	[27] , [30]

	· Increased efficiency
	[25], [28] , [29] , [31]

	· Flexibility 
	[24], [32]

	· Gaining new competitive advantage by making more data-driven decisions
	[26], [25]

	· Eliminate guessing when making decisions
	[23], [24],  [27], [25]

	· Users conduct their own analysis: Empowering casual users
	[23], [24], [27], [25]



[bookmark: _Toc140735649]2.4.3 SSBI Implementation Challenges 
According to a Logi report [33] in 2015, 95% of respondents planned to invest in SSBI between then and 2017. However, the actual implementation of SSBI proved difficult. Even though SSBI offered many benefits as listed above, implementing and using SSBI was not as easy as expected [23], [27], [25], [32], [34], [35], [36].  The most common challenges described in the literature were categorised into two themes [23], [27]: 
	Access and Use of Data

· Making data sources easy to access and use 
· Identifying data selection criteria 
· Using correct data queries 
· Control of data integrity, security, & distribution
· Defining policies for data management & governance 
· Preparing data for visual analytics

	User-related Challenges

· Making SSBI tools easy to use
· Making SSBI results easy to consume and enhance 
· Giving the right tools to the right user
· Educating users on how to select, interpret, and analyse data for decision-making 



Other challenges described include:
· Users unable to be self-reliant
· Difficult to scale
· Data governance and integration
· User uncertainty
· Access of source data
· Implementation challenges
· Lack of training

[bookmark: _Toc140735650]2.4.4 User-related Challenges of SSBI
Another detailed paper [23] identified 3 categories and 7 subcategories of user-related SSBI challenges, after concluding that the current literature does not cover all of the challenges:
[image: ]
[bookmark: _Toc140735553]Figure 12. Categories and sub-categories of User-related SSBI Challenges [25]

The challenges are shown in Table 1 on the next page.
The findings from this study succeeded in capturing all the user-related challenges organisations are currently facing. This study provided much more relevant and relatable findings compared to prior literature. The findings show that SSBI is not as simple as it initially sounds. With the number of user-related challenges listed, it is clear to see why. The conclusion states that SSBI ‘only shifts the bottleneck’ it was aiming to fix.
[bookmark: _Toc140570337][bookmark: _Toc140735575]Table 1. User-related challenges of SSBI [25]
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[bookmark: _Toc140735651]2.4.5 Data Related Challenges of SSBI
The same authors also completed a study [34] on data-related challenges of SSBI based on the data and access challenges found in the prior literature.
This study consisted of interviews with users involved in two different SSBI implementation projects. Results revealed 9 key data related SSBI challenges not previously captured. These new challenges identified are again, far more relevant and relatable to current challenges organisations are facing.
[bookmark: _Toc140570338][bookmark: _Toc140735576]Table 2. Data-related challenges of SSBI [36]
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These two more recent papers include many relevant challenges faced in DHCW currently. Although the studies prior to these are useful, the relevance and detail here is unmatched.  
[bookmark: _Toc140735652]2.5 Data Governance and security
An SSBI implementation challenge that is top priority within DHCW is data governance and security. Although this has been mentioned in the papers discussed above [26], the level of importance was minimal which is a concern. The protection of Personal Identifiable Information (PII) is of the utmost importance to all organisations, due to policies such as GDPR [37] and the Data Protection Act (2018) [38]. As an NHS organisation, this is one of DHCW’s biggest risks as it deals with vast amounts of PII and business sensitive data. 
Governance becomes an SSBI challenge as the number of users accessing the data increases [26] and alters the way the data is being used by individuals. Data governance aims to promote the availability, quality, and security of data through the use of policies and standards. These policies and standards consider the people, processes, and technologies that are involved in data processing. The goal is not to restrict, but to ensure the security and appropriate accessibility of high-quality data for better data insights [39]. 
[bookmark: _Toc140735653]2.5.1 General Data Protection Regulations (GDPR)
GDPR came into force in the EU in May 2018, setting out 7 key principles for the processing of personal data [40]:
· Lawfulness, fairness, and transparency 
· Purpose limitation
· Data minimisation
· Accuracy
· Storage limitation
· Integrity and confidentiality (security)
· Accountability
Failure to comply with the GDPR principles could result in fines ‘of up to £17.5 million, or 4% of your total worldwide annual turnover, whichever is higher’ [37].
[bookmark: _Toc140735654]2.5.2 Data Protection Act (2018)
According to the government website, ‘The Data Protection Act is the UK’s implementation of the GDPR’ [41]. The act brought the new EU regulations into UK law [38]. The Data Protection Act (2018) sets out 6 key principles for UK organisations to ensure their information is: 
· used fairly, lawfully, and transparently
· used for specified, explicit purposes
· used in a way that is adequate, relevant, and limited to only what is necessary
· accurate and, where necessary, kept up to date
· kept for no longer than is necessary
· handled in a way that ensures appropriate security, including protection against unlawful or unauthorised processing, access, loss, destruction, or damage
This act gives individuals the right to find out what information is being stored about them by organisations and how it is being used. Organisations must make it clear how they are using the information they are collecting and give users the option to withdraw from this. 
Organisations also have a duty of care for if there is a serious data breach. They have to inform the ICO within 72 hours along with the individuals affected [38].
[bookmark: _Toc140735655]2.5.3 NHS Wales Information Governance Policy
NHS Wales have an Information Governance Policy [42]. This policy applies to all forms of information processed by NHS Wales and all areas of the organisation, considering elements covered in both the GDPR and the Data Protection Act. This policy is applicable to the protection of personal and business sensitive data within NHS Wales. The basis of this policy is to protect the rights and freedoms of individuals, in particular their right to privacy. 
NHS Wales Information Governance Policy covers the following areas:
· Data Protection and Compliance 
· Information Security 
· Records Management 
· Access to Information
· Confidentiality 
· Sharing Personal Data 
· Information Assets 
· Data Quality 
The Data Protection and Compliance section is made up of 9 key principles including fair and lawful processing, data minimisation, IG compliance etc. All principles are explained in more detail in appendix A.
All of the policies discussed above have to be considered in the implementation and use of SSBI tools within DHCW. Mitigations need to be in place to make it easier for users to work with the tools in the most effective way, and without putting the organisation at risk. 
[bookmark: _Toc140735656]2.5.4 GDPR Fines 
The BBC published an article [43] in 2021 listing the biggest GDPR fines so far. The list included some of the biggest organisations used today. Google topped the list with a €50 million fine in 2019 for not making its ‘consumer data processing statements easily accessible to its users’. They also found that Google was not seeking consent to harness user data for targeted advertising. 
A study conducted in 2021 [44] investigated the reasons behind some GDPR fines. They found that the most frequently referenced issues were principles and lawfulness, accounting for 67% of the enforcement decisions. Followed by information security. 
[image: A graph with orange bars and black text

Description automatically generated]
[bookmark: _Toc140735554]Figure 13. Analysis of the issues referenced in GDPR enforcement fines [27]
The study concludes that many of the GDPR fines have involved data breaches and other security issues such as technical issues or unauthorised access. 
[bookmark: _Toc140735657]2.5.5 Data Breaches
As stated in the previous study, many GDPR fines involved data breaches. Although organisations work hard to comply with these policies, there have been a number of data breaches. Whether these were malicious or accidental, they cause huge problems regarding the protection of personal data. 
One report by UpGuard [45] investigated the misconfiguration of Microsoft Power Apps permissions that resulted in a total of 38 million records being exposed. Personal information such as names, addresses, and Covid-19 vaccination details were exposed from 47 different entities. 
A misconfigured setting in Microsoft’s Power Apps meant that when left on the default option, allowed those with the ‘know-how’ to discover this personal data [46]. Since then, Microsoft altered the default setting to be more restrictive. 
Although Microsoft documentation described the results of this configuration to the users, the report argues that documentation may not be enough to ensure users understand the security risks. Evidence suggests the documentation is not sufficient enough to avoid misconfiguration consequences [45]. 
The NHS has also experienced a worrying amount of data breaches. In 2022, an NHS England software supplier suffered a ransomware attack. This attack caused widespread outages across NHS England, affecting patient referrals, ambulance dispatch, out-of-hours and mental health services. The outage negatively impacted the day-to-day operations of the organisations, with some systems having to be taken offline for a prolonged period of time. The supplier admitted that a full recovery for some services ‘could take weeks’ [47].
A study by Kroll [48] found that cyber-attacks targeting health organisations increased by ‘90% in the three months to 30 June compared with the first three months of 2022’. After a brief truce during Covid-19, cybercriminals are back to targeting health organisations like the NHS and exploiting PII data, as shown below:
[image: ]
[bookmark: _Toc140735555]Figure 14. Most targeted industry sectors report by Kroll [31]
[bookmark: _Toc140735658]2.5.6 Data Governance for Power BI
The implementation of SSBI tools have to consider the data governance implications. Strategies need to be in place to ensure compliance with the regulations discussed above. Policies also need to be developed to ensure all users understand the risks and how to mitigate them. 
Microsoft have published documentation to support organisations when developing their Power BI governance strategy [49]. Their adoption roadmap sets out important actions to take in terms of governance when adopting Power BI. It states that the focus is not on the data itself but what users do with that data. The policy should describe who can take what actions, with what data and under what circumstances, using what methods. These policies should align with the existing organisational data culture. 
It is important to achieve a good balance of user empowerment, regulatory compliance, and internal requirements. The paper suggests putting ‘as much emphasis on user empowerment as on clarifying its practical usage within established guardrails’. The paper sets out governance objectives to aim for through the policies developed: 
[bookmark: _Toc140570339][bookmark: _Toc140735577]Table 3. Power BI Governance Objectives [51]
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The paper repeatedly explains how the SSBI governance strategy should focus on user empowerment. Encouraging this will encourage users to follow the processes set out. Governance can be unsuccessful when delivered in a top-down approach to control rather than empower. Some success factors for Power BI governance were listed: 
[bookmark: _Toc140570340][bookmark: _Toc140735578]Table 4. Success Factors for Power BI Governance [51]
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Some key activities recommended in the development of the governance strategy include assessing current data culture and BI practices, gathering information on the vision and objectives, validating the scope of the strategy, identifying risks and current issues, and educating management on the governance to ensure support. 
This paper clearly sets out some useful steps and considerations when developing the Power BI governance strategy. This will be used as a starting point for DHCW, to ensure all areas of the strategy are included as per Microsoft’s recommendations. Other Microsoft papers to consider include a security whitepaper to understand how security is managed in Power BI [50], and a GDPR whitepaper providing some guidance on ensuring GDPR compliance [51]. 


[bookmark: _Toc140735659]2.6 SSBI Implementation Success Factors 
Data governance is not the only consideration when it comes to successful implementation of Power BI and the Power Platform. From the literature identified, a number of success factors have been recommended to include in the implementation process. These points will feed into DHCW’s Power BI documentation, as well as inform other policies such as the assurance process and best practice guide. Success Factors Identified:
[bookmark: _Toc140735579]Table 5. SSBI Implementation Success Factors
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A study [52] conducting a literature review on successful implementation of BI found 10 success factors reported repeatedly. Although this study was focused on BI implementation rather than SSBI, it made some relevant discoveries of factors needed for successful implementation of BI or SSBI. 
Another study on facilitating the implementation and use of SSBI identified some success factors during their literature review listed above [53]. However, they state that the list of success factors for SSBI is limited and not very useful. The factors describe what to achieve rather than how to achieve it. The study then went on to identify their own success factors. A total of 9 success factors were revealed from the research.  
Another study investigated the key requirements for SSBI that create business value [26]. A summary of the findings included a technological aspect and an organisational aspect. These included common factors mentioned in other studies such as data governance, data quality, user training. But, as discussed in the previous study, it still did not explain how to achieve these success factors. This study concluded by saying organisations need a good foundation of BI environment for SSBI to be a success. 
Although the literature on SSBI implementation success factors is still limited, it offers factors to consider when planning the implementation and related policies within DHCW. The different perspectives from the different studies give a more rounded view to think about for DHCW. 
[bookmark: _Toc140735660]2.7 Conclusion
From the information gathered, it has formed a solid basis for DHCW to take forward in the implementation and migration to Power BI and the Power Platform. 
It is necessary to have the policies and procedures in place parallel to the implementation, to ensure quality and governance is maintained throughout. Education is needed for all users and should be accessible at all times to refer back to. 
The problems with the constant need for support will not be a problem for DHCW as they have a specific Corporate Power BI team in place to offer this support. In fact, it is better users take advantage of the support rather than producing outputs that will not pass assurance. 
This project will carry the learning from the literature review regarding potential problems and success factors, to ensure a high chance of success in the implementation and migration to Power BI and the Power Platform. 




















[bookmark: _Toc140735661]3. Research Methodology
The aim and objectives for this project were informed by the literature review: 
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Figure 3 Recap
The methods discussed below have been chosen as the most appropriate to meet the aim and objectives set out above. 
[bookmark: _Toc140735662]3.1 Research Methodology
This chapter will describe the approach and techniques applied throughout the project. It will discuss the collection and analysis methods used in the research and how the reliability and validity was achieved throughout. 
[bookmark: _Toc140735663]3.1.1 Philosophy
The project followed a mixed methods approach. Positivist philosophy was used, as it was based on the observation of a real-world organisation. This scientific approach tests a theory using large samples, to prove or disprove that theory. The project aimed to observe the implementation and migration to the Power Platform to understand the impact on productivity. The main aspect of this project was a positivist method of software development. This philosophy offers a quantitative approach which is a reliable way of gathering objective information. It also offers a well-defined structure to follow, meaning there is little room for error. This also makes it more reliable and easier to replicate. 
This project also contained elements of phenomenological philosophy. Qualitative methods were required to understand the perspectives of the users in more detail. Although the positivist philosophy had some advantages, it did not account for human behaviour, which can get in the way of the objective nature of that philosophy. As this was a real-world application, human behaviour needed to be accounted for. Positivist philosophy can also lack creativity as it is such a rigid and scientific approach. 
Phenomenological philosophy allowed for the unique perspectives of users to be considered in the analysis. It also meant a more detailed understanding of the results could be reached with the qualitative data gathered. Case studies, surveys, and interviews were used to achieve this. Although the qualitative data gathered using this approach is useful, the subjectivity of the data could impact the reliability. It is also much more difficult to analyse and present the results of the data in comparison to the quantitative data collected. 
Both methods were required to give a rounded analysis of the project. Quantitative data helps to prove a theory with a scientific approach. Whereas qualitative data helps to understand why that is the case and consider any other influences. 
Positivist Philosophy methods used: 
· Software Development – The development of the Power Platform reporting solution
Phenomenological Philosophy methods used: 
· Case Study – The study of the implementation and migration to the Power Platform within DHCW and evaluating the impact on productivity 
· Structured questionnaire – A questionnaire to gather feedback from DHCW colleagues 
· Structured interview – Interviewing DHCW colleagues on their experience with the implementation and migration to the Power Platform 

[bookmark: _Toc140735664]3.1.2 Approach
The research methodology was another mixed method. It used a deductive approach with elements of inductive. Deductive reasoning could show that migrating to the Power Platform does in fact improve productivity within DHCW. This could be proven using quantitative data showing increased productivity. 
However as discussed above, this project required both quantitative and qualitative research. Although deductive reasoning was useful, it lacked the ability to solve real-world problems with real-world variables. The scientific, inflexible approach gave objective outcomes that may not be suitable for a project involving the consideration of human experience and interpretation. 
Additionally, although the project aimed to test the theory that the migration to the Power Platform would lead to improved data-driven productivity, this theory was not a well-established one. The lack of literature on this theory meant some inductive research was required. Inductive reasoning develops a theory from observations. Observing the use of the Power Platform within DHCW could develop a theory stating that the migration of the Power Platform has led to improved productivity. This was via observations to identify potential patterns and trends which helped to develop the most accurate theory. 
This approach gives direction through observation, which then helps to prove or disprove a theory with the use of qualitative analysis as well as quantitative. It works with a wide range of probabilities, which you continue to test and observe to reach a likely conclusion. However, the more observations, the higher the chance that the theory could be proven wrong. Inductive reasoning is based on probability and not fact, so could potentially be proven wrong in time. 
Both methods were required due to the nature of this project. Although data could be collected to measure productivity prove whether it has been impacted by the migration to the Power Platform, the human element meant that a general conclusion was more appropriate than proving or disproving a hypothesis.  
[bookmark: _Toc140735665]3.1.3 Strategies
A literature review was completed to inform the aim and objectives of this project and the methods in which they could be achieved. The main aspect of this project was the software development of a reporting solution using the Power Platform. The impact this had on the productivity within DHCW was then evaluated via the use of surveys and interviews.
3.1.3.1 Literature Review
A literature review was completed covering existing research in and around the topic of SSBI. From the history of business intelligence and the need for SSBI, to challenges and success factors faced in the implementation. 
3.1.3.2 Software Development
Software development was the main strategy used during the project. A reporting solution using Power BI and the Power Platform was developed within DHCW. The aim for this software solution was to enable DHCW staff to monitor productivity and performance in an efficient and insightful way. The software automated many of the reporting processes saving time and resource.
3.1.3.3 Case Study
The case study observed the implementation and migration to the Power Platform to understand the impact this had on DHCW colleagues and their productivity. This helped to understand the causal impact the software had on productivity and to compare pre and post implementation. This included observations and surveys and interviews to gather user feedback. 
[bookmark: _Toc140735666]3.1.4 Risks & Limitations
Potential risks and limitations include: 
· Sample size limitations 
· Data collection challenges 
· Potential biases 
· Software & licensing issues 
· Data Accessibility 
· Cyber Risk 
· Resourcing 
· Time 
Software issues such as the use of different versions, interoperability and access could prevent the project from moving forward. All colleagues must have access to the appropriate software and ideally the same version of that software. Access issues can be raised with Client Services who will work to resolve the issue promptly. 
Licencing has been an issue in the past, so still a risk to the project. However, in recent months this issue has been resolved and the new licencing agreement with Microsoft should prevent this risk becoming an issue. 
Cyber-attacks are always a critical risk within DHCW. Ensuring the protection of systems and the data they hold is crucial. The cyber team have approved the software used in this project and any potential risks will be monitored. 
Time and resource are ongoing risks within the Corporate Power BI team and the wider organisation. As workload increases, the need for more resource becomes apparent. This project has been planned in advance, with colleagues being notified of their involvement. The project follows feature-driven development, offering an agile approach. This means that although there is a rough plan, it is flexible enough to change with the changing environment and priorities. 
Any risks that could prevent the project from being a success will be noted in the enablement report-out, which is the area this project will sit under. These risks are discussed on a regular basis with the relevant colleagues. Any risks on here can be escalated if and when necessary to those who can help offer a solution. The time, resource, and planning aspect of this project is discussed on a weekly basis, ensuring all tasks are able to be completed and any dependencies are accounted for. 
[bookmark: _Toc140735667]3.1 5 Ethical Issues
Potential ethical issues could be around confidentiality, privacy, and data protection. This includes the use of personal identifiable information (PII) and informed consent. However, this project is based on corporate data rather than health data, to limit the amount of PII data being used. All colleagues have completed mandatory information governance training, and there are procedures in place to assure the work before publication. There is no potential for physical, mental, or reputational harm throughout this project. The only risks are around the data, which is already heavily monitored and assured. 
In terms of protecting the privacy of participants during the project; all those involved will be offered anonymity. No personal information will be collected, and colleagues will be asked to participate in advance to ensure they have enough time and information to give informed consent.
[bookmark: _Toc140735668]3.1.6 Validity, Reliability & Generalisability
	Validity, reliability, and generalisability help to assess the quality of a project and the results. The methodology needs to consider and meet all three to ensure that the project findings can be trusted and applied to real-world situations. 
3.1.6.1 Validity
Validity is concerned with how accurately the project measured what it intended to measure. This project aimed to measure the impact that the migration to the Power Platform had on data-driven productivity within DHCW. In order to measure this, the project evaluated the time taken to complete certain tasks pre and post migration. This gave an accurate comparison of the level of productivity before and after migrating to the Power Platform. 
This was a valid approach as the project was being applied in the workplace, in a real-life scenario. The migration was observed throughout, and specific questions were asked to understand the impact of the migration. Those involved in the project were those that would use and benefit from this going forward. 
3.1.6.2 Reliability
As this project used software development, it will produce highly reliable results as it followed a structured approach. For other strategies used such as interviews, these offer a medium level of reliability. Although the methods can be replicated, it may not mean the outcomes will be the same every time. This depends on other contributing factors. 
A different researcher investigating the same problem will be likely to come to a similar conclusion. As stated above, software development follows a structured approach. This step-by-step methodology will make it easy for other researchers to carry out similar investigations. 
3.1.6.3 Generalisability
This project will be generalisable in time. It has been applied to a real-world situation, within an SHA working alongside NHS Wales. In time, this project will be extended to health boards. For now, the project is being implemented and tested across DHCW, in many different teams and directorates. Generalisability is an important requirement of the project, as the aim is to set the standard across NHS Wales for the automated reporting of corporate data. 
Similar projects could also apply to other business sectors outside of health. Finance, recruitment, production etc. Different sectors would benefit from the automated reporting of data to improve data-driven productivity. Microsoft have marketed these products being applicable to all industries, providing very similar benefits to all. The themes found in the literature review also support this. Many organisations from all over the world in many different sectors found the same benefits and challenges with the software. If this project is successful in addressing the challenges, it could help other organisations realise these benefits much sooner in their implementation. 
[bookmark: _Toc140735669]3.1.7 Data Evaluation Methods
3.1.7.1 Data Collection
Both quantitative and qualitative data was collected throughout the project. The aim was to observe and measure the impact the migration to the Power Platform had on productivity. The theory was that it will lead to improvements. Therefore, the project had to find a way to measure productivity.
Quantitative:
· Time and resource savings 
· Percentage comparisons 
Qualitative: 
· User experience questionnaire
· Productivity questionnaire 
Respondents will be chosen via Power BI usage reports to see who is using the reports, therefore who will have a good understanding and have formulated an opinion on the solution. 
As it is so early in the implementation of the reporting solution, it may prove more difficult to collect a large amount of data. This evaluation process will have to be repeated after a period of time to allow for the collection of a larger amount of data. From the initial evaluation we should be able to identify vague trends, which will need to be re-evaluated once uptake increases. 
3.1.7.2 Data Evaluation
The quantitative data can be evaluated using statistical analysis and visualised using Power BI. The visualisations will provide quick, interactive insights at a glance. 
Qualitative data is more difficult to evaluate and takes more time. It can be evaluated using thematic analysis to identify common themes throughout the data to reach a conclusion on the impact of the migration. 
[bookmark: _Toc140735670]3.2 Development Methodology
[bookmark: _Toc140735671]3.2.1 Software Development Methodology
This project used a user-led, feature-driven development methodology. This provided an agile approach. As the requirements were not fixed, an agile method was required to allow for some flexibility. Developers were able to evaluate and prioritise tasks as they go. This enabled constant feedback and review of progress throughout the project. 
There was a risk of poor resource planning when using an agile approach, but this was addressed in the scoping document which stated the project requires the resource of the whole Corporate Power BI team. 
The only other risk to keep in mind was that agile may not offer a definitive end date. To avoid this, the work was split into phases with loose timeframes. If progress slows, this could be addressed in the weekly meetings. 
[bookmark: _Toc140735672]3.3 Resources
[bookmark: _Toc140735673]3.3.1 Hardware Resources
· Dell Latitude 5330 Laptop
· Dell Monitor
1.3.2 [bookmark: _Toc140735674]Software Resources
· Microsoft Power BI Desktop – latest version
· Microsoft Power BI Service
· Microsoft Power Platform 
· Microsoft Excel – latest version
· SharePoint Online
· SQL Server Management Studio
· Microsoft Teams
[bookmark: _Toc140735675]3.3.3 Information Resources
· Access to GIG06SQLSRVISD3 database on SQL server Management Studio 
· Access to all relevant SharePoint folders and lists 
[bookmark: _Toc140735676]3.3.4 Human Resources
· Corporate Power BI Team – To complete the development of the reporting solution
· Organisational Performance Team – To support the development of the reporting solution and provide feedback 
· DHCW staff – user experience questionnaire to be answered by DHCW staff
· ISD developers – To review all Power Platform documentation 
· Dr Nik – Project Supervisor 


[bookmark: _Toc140735677]4. Design
This section describes the design of the Integrated Organisational Performance Report (IOPR), and how the requirements were agreed upon. The development of the IOPR was based on the previous reporting solution. The old process was different for each directorate, as there was no standardisation, resulting in inconsistent reporting. Some versions of the previous reporting process are shown in the figure below. 
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[bookmark: _Toc140735556]Figure 15. Previous reporting processes
There were many problems with this version, it was time consuming, inefficient and occasionally inaccurate due to human error when manually inputting data. There was also no data analysis only data reporting. 
Samples taken from the previous reporting solution are shown below showing these inconsistencies:
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[bookmark: _Toc140735557]Figure 16. Sample of previous reporting solution [56]



The IOPR aimed to take the above reports and consolidate them into one standardised report. Initial requirements for the IOPR included: 
· Less of a manual process each month 
· Less time and resource required
· More consistent data storage arrangements and easier access 
· Consistent reporting 
· Accurate and quality checked data 
· Standardised format 
· Performance management rather than performance monitoring 

The first iteration of the IOPR was developed using PowerPoint: 
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[bookmark: _Toc140735558]Figure 17. IOPR PowerPoint slides [57]
It was at this point that the Corporate Power BI team was formed, and the specification to migrate to Power BI was published. The initial requirement was simply to replicate the above slides into a Power BI solution and then to review further capabilities. 
The objectives for the IOPR project were set out in the specification document [54] at the beginning of the project. These are explained in the figure below: 
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[bookmark: _Toc140735559]Figure 18. Background for IOPR project [3]
A lot of the design decisions for this project were already set out by the organisational performance team. Although the initial specification was set out, it was noted that this will grow and change over time. 
[bookmark: _Toc140735678]4.1 Design Interview
An interview was conducted with the organisational performance lead, for more detail on the design decisions. AH explained the IOPR requirements came with the transition to an SHA. This transition meant DHCW were required to report on performance to WG as part of the NHS Wales wide performance report. At the time, DHCW were already collating performance reports for Exec board, but not WG. These reports formed the basis of the IOPR. 
However, there were many problems with the previous solution that needed to be addressed to offer a more efficient reporting process. Organisational performance set the specification for this project, as they worked closely on the previous reporting solution and could clearly see how to improve the process.
The objective of the project was the systematisation of reporting data, to give management the opportunity to performance manage DHCW. The work involving the Power Platform was just one part of a wider project. The work done here will be used for the management report, SHA board report, IOPR, and reporting to WG. Although the objectives have stayed the same throughout, the scope has grown as expected. Decisions on what is included was based mainly on the availability of the data. If good quality data was available, it was included, if not, it may be added to a future phase.
Progress on each phase was recorded using a SharePoint list:
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[bookmark: _Toc140735560]Figure 19. SharePoint List of IOPR Requirements [60]
Design decisions were agreed in collaboration with users and developers, but final sign off came from Organisational Performance and the Executive Director of Strategy.
AH believes that the migration to the Power Platform will definitely improve data-driven productivity within DHCW. They are starting to see benefits already in terms of time savings and better analysis. There are still some challenges to overcome such as data access, but they are starting to see the value added. 
The full interview can be found in appendix B.



[bookmark: _Toc140735679]4.2 MoSCoW Criteria
The below figure shows the MoSCoW criteria for the project, showing which factors were the most important. 
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[bookmark: _Toc140735561]Figure 20. MoSCoW Criteria
The dashboard requirements were then split into phases: 
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[bookmark: _Toc140735562]Figure 21. IOPR project phases
Organisational Performance knew they wanted a solution that adds value to the organisation, but refining the specific requirements proved difficult at times. A lot of work had to be done to manage expectations and define roles to ensure all those involved were happy with the progress. This put more pressure on the Corporate Power BI team to not only develop the solution, but to identify and agree the requirements first and foremost. 

	

[bookmark: _Toc140735680]5. Implementation 
This section describes the implementation of the IOPR project, and the work required to achieve the final deliverable of the IOPR. 
[bookmark: _Toc140735681]5.1 Objective One
Before developing the IOPR, work was undertaken to implement Power BI within DHCW and achieve objective one. This included developing the education, awareness, governance and accessibility for Power BI. 
Power BI was introduced into DHCW in a number of ways. Presentations at staff away days gave an overview of the tool and introduced the team. Introductory sessions were held for those looking to use the tool, and further training was held for more advanced users. A licensing agreement was made with Microsoft, offering pro licences to staff who wish to publish to a workspace. The Corporate Power BI team published an assurance framework [55], best practice guide [56] and beginners guide, these as well as any other information was posted on the Power BI SharePoint page [57] for staff to access.
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[bookmark: _Toc140735563]Figure 22. Power BI Documentation [55] [56]
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[bookmark: _Toc140735564]Figure 23. Power BI SharePoint page [57]
[bookmark: _Toc140735682]5.2 Objective Two 
Objective two was then achieved through the migration of the old corporate reporting solution to the new IOPR solution. This new solution was developed by the Corporate Power BI team, working closely with Organisational Performance to maintain the agile and responsive approach.
The process was set out as follows:
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[bookmark: _Toc140735565]Figure 24. Implementation process
The initial idea came from the new requirements as an SHA, discussed in the previous section. Requirements gathering consisted of focus groups and meetings with individual stakeholders to understand what they want from the solution. The goal of a data visualisation tool is to provide clear insights from the data. Users needed to know what questions they wanted the data to answer and how this was going to add value. Tasks were then prioritised according to the data available and the demand for certain reports. The Corporate Power BI team worked together to develop all reports in each phase and collate them into one Power App. 
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[bookmark: _Toc140735566]Figure 25. IOPR Power BI Workspace
[bookmark: _Toc140735683]5.2.1 Implementation Interview
An interview was conducted with the Corporate Power BI team, for more information on the development process. The team worked together on this project, sharing tasks accordingly. They described the approach as user-led feature-driven development, which relied on collaboration between users, developers, and organisational performance. 
The very first prototype was the old reporting system. The first task for the developers was to replicate this in Power BI, before creating a Power App for all sections of the report. The developers followed the specification set out by Organisational Performance in an agile manner. 
The tools used during the project were mainly Power Platform products (Power BI and Power Apps), as well as SQL, Excel, and SharePoint for data access. Visio was also used in the planning stage to map out the processes. 
Most of the testing was informal. AB testing compared the different versions of the solution to ensure a full evaluation. Data validation took place at every stage of the development. User testing was also used – developers gave users access to the Power App during development to ensure they were happy with all development decisions. 
The team faced some difficulties throughout the project. User-related issues were the main problem. Although a collaborative approach offers many benefits, it can be difficult to manage the different perspectives of the three groups involved. Resolving these issues requires time, communication, planning and people skills. Another major issue was with data access and the difficulties being granted access to the data in a timely manner. This will be resolved as part of the wider project. The team agreed it would have been easier to start this project from scratch rather than replicating a current system. Managing expectations and resistance to change is more difficult when users are already used to working in a particular way. The same question was asked on whether the developers believe the migration to power platform will improve data-driven productivity within DHCW. They agreed it will, subject to user awareness. Users need to gain confidence when using the system to be able to experience the full range of benefits it can offer. 
The full interview can be found in appendix C.
















[bookmark: _Toc140735684]5.2.2 IOPR Solution
After development, the first version of the IOPR solution was a live Power App ready for use, including all reporting requirements from phase one. The solution used the DHCW template (Appendix D). Following the best practice guide (Appendix E), different visuals were used for different analyses. Basic visuals such as bar charts and line graphs were used when appropriate, and more complex visuals such as SPC charts were developed where requirements were more advanced.  These choices were informed by a previous data visualisation module that fed into the best practice guide. As well as this, the design took inspiration from the previous reporting solution to offer familiarity to the users, encouraging a streamlined migration.
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[bookmark: _Toc140735567]Figure 26. IOPR Solution



This was a vast improvement from the previous reporting solution shown in chapter 4. Due to the automation of processes for the IOPR, the monthly reporting process was now as follows: 
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[bookmark: _Toc140735568]Figure 27. New reporting process
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Figure 15 Recap
Comparing this to the number of steps previously, already shows how much time is being saved on now automated tasks. 
At this point, the IOPR solution was starting to be used by an initial set of users.
DHCW’s Welsh language lead presented the IOPR at a staff conference to describe Welsh Language competency. 
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[bookmark: _Toc140735569]Figure 28. Welsh Language lead presenting the IOPR


6. [bookmark: _Toc140735685]Evaluation
[bookmark: _Toc140735686]6.1 Objective Three 
The final objective was achieved by evaluating the migration to the Power Platform within DHCW. 
[bookmark: _Toc140735687]6.1.1 Productivity Questionnaire
	A productivity questionnaire was sent to users of the initial version of the IOPR. A list of questions are displayed in the figure below, and a full list of answers can be found in appendix F.
[image: A group of questions on a white background

Description automatically generated]
[bookmark: _Toc140735570]Figure 29. Productivity Questionnaire questions
As this was some time before final publication, a low response rate was expected. Out of the 6 responses, 3 different directorates were represented. As uptake increases, this questionnaire will be repeated to gather a wider range of feedback. 
The quantitative results were input into Power BI to produce visual representations of the responses: 
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[bookmark: _Toc140735571]Figure 30. Productivity Questionnaire quantitative results
The tools used for performance reporting before the IOPR solution consisted mainly of Excel. ServicePoint was also used, and one respondent stated that prior to the IOPR they were not able to report on performance at all due to data complexities. 83% of respondents said they prefer the IOPR to their old reporting system, and that they have seen a noticeable difference in productivity.
One of the most telling visuals compared the hours spent on the old system with the hours spent on the new system. This referred to hours needed to produce a monthly report and observe the insights. The majority of respondents showed a reduction in hours spent on the new system, ranging from a 2 hour reduction to a 10 hour reduction. This supports the aim of the project as the time saved will in turn improve productivity. Productivity measures output per unit of input, as input is reduced, productivity will increase. 
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[bookmark: _Toc140735572]Figure 31. Hours spent on each system
For some of the qualitative responses, WordCloud was used to visualise the most common responses. A side by side comparison shows the drawbacks of the old system compared to the benefits of the new solution. Successful implementation would expect the benefits to be a direct opposite of the previous drawbacks, proving the problems identified have been resolved. 
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[bookmark: _Toc140735573]Figure 32. WordCloud
[bookmark: _Toc140735688]6.1.2 User Experience Questionnaire (UEQ)
A UEQ was also completed by the initial users of the IOPR solution. This survey was introduced in the previous usability engineering module, which looks to evaluate the user’s experience based on the look and feel of the system. 
The results of the UEQ showed that the IOPR solution was scoring relatively well across all areas. The majority of scores were good or excellent with only one area below average. 
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[bookmark: _Toc140735574]Figure 33. UEQ Analysis
[bookmark: _Toc140735689]6.2 Evaluation
From the data collected, it can be seen that migrating to the Power Platform has resulted in positive changes to the efficiency and productivity of teams within DHCW. Although still early in the migration process, there has already been a positive response to the IOPR solution overall. 
As discussed in the literature review, many challenges being faced by other organisations were relevant to those being faced within DHCW. This was apparent through the project, as there were still some user-related and data-related challenges to overcome. But, to receive such a positive response this early on shows that is it heading in the right direction. 
User-related challenges identified in the project include the access and use of data and low user skills. However, the project does not support the challenge identified in the literature review on SSBI tools being difficult to use. Much of the feedback describes how Power BI has been effortless and efficient, and minimal difficulties were reported. SSBI education and awareness was also a challenge which needs more work to reach more of the directorates within DHCW. A lack of user confidence was clear when working with the new tools. 
Some data-related challenges include access to the data and identification of the correct data sources. Different data sources were being used for different reports, showing different results to those in the IOPR solution. After some investigating, it was found that some legacy systems were in fact producing inaccurate data, or calculations were being applied that the Power BI developers were not made aware of from the beginning. This was a huge problem as it caused users to question the IOPR data and added more resistance to change. Users have trusted these legacy systems for years, so it was concerning to discover some discrepancies. 
As well as challenges, some benefits could also be seen at this early stage. The time and resource saved helped to increase efficiency, and the quality of the reports will in time improve decision making and offer a more effective analysis. 
Some implementation success factors from the literature review were included in the migration process to enhance the likelihood of success. Management support was gained through line managers and the involvement of the Executive Director of Strategy, which provided more of a platform for the project. Project champions were assigned within two different departments to promote the project and offer more information to those interested. As discussed in the methodology, an agile approach was taken to manage the project in the most suitable way, which included a change management process for significant changes. User education was also offered, and tailored to specific users to educate them in the most relatable way. Lastly, the IOPR project offered ready-made standard reports to users for a simple and standardised transition to the Power Platform. 
[bookmark: _Toc140735580]Table 6. SSBI implementation success factors used (in bold)
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All objectives shown below were met, but all three require continuation to allow for a more accurate and reliable conclusion to be drawn. A real-world environment involved the human element, which requires time as resistance to change is a real issue. 
The aim of the project was met. The corporate reporting system was migrated to the Power Platform and the impact was evaluated. As with the objectives, the work will continue as the uptake increases.
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Figure 2 Recap
The results from this project were expected and hoped for. Migrating to a more automated, efficient, and intelligent system should offer improvements in other areas. In this case, time and resource savings and enhanced data analysis. In turn, this makes room for a shift from data monitoring to data management. Allowing more time for acting on the data insight to make improvements, rather than just reporting on. As the productivity questionnaire results show, the hours saved on the new system ranged from 2-10 hours. 
If we were to do this project again, certain things we would consider doing differently:
· Involvement from all stakeholders from the very beginning
· Awareness pushed throughout the organisation
· More resource within the Corporate Power BI Team
· In-person meetings and development sessions 
· Starting the project from scratch rather than replicating a current process
These changes may offer a more streamlined approach, reduce the time needed to discuss and develop, and provide less resistance to change from users. However overall the project was a success as all objectives were met. 




















[bookmark: _Toc140735690]7. Conclusions and Recommendations 
This project started with a literature review on and around the topic of SSBI. Knowledge gained from this, and the previous IBR project informed the approaches taken for this project. The design took the learning from the literature, previous experience, and previous modules, to design a solution that would meet the requirements in the most effective way. Due to the thorough preparation, the implementation plan was then relatively straightforward to follow. There were no major problems faced. The teams worked collaboratively throughout, and the developers relied on one another to work in an efficient way. Feedback from initial users was exactly what was hoped for at this early stage. It highlighted areas that needed more work such as education and awareness to increase user confidence. 
As discussed in the evaluation, the aim and objectives of the project were met. There will be a continuation of these as the IOPR solution grows and uptake increases. It will be at this point that we will accurately see the value that the solution has added to the organisation. 
Some loose ends include:
· Continue reviewing the impact of the migration over a longer period of time
· Increase confidence of users with more education and awareness 
· Identify further challenges and find ways to resolve or minimise these
· Gather feedback from directors and WG when the reporting solution is in full use 

[bookmark: _Toc140735691]6.1 Suggestions for further work
Some suggestions for further work have been identified throughout the project.
As described in the initial specification, the IOPR will provide a reporting solution for many different levels of reporting. Lower level reports with more detail will be provided to teams, for individual performance reporting. Higher level reports will be used for executive and WG reporting to monitor progress against the annual plan. The solution can be reused and remodelled for all DHCW’s reporting requirements. 
As well as DHCW, the reporting solution could also be replicated for Health Boards within NHS Wales. A template could be produced, to enable consistent and automated reporting across the board. DHCW already work with Health Boards on health-related reporting, but corporate reporting is just as important to support improved health care across NHS Wales. This will test the generalisability of the project. 
Another priority is the systematisation of reporting data and identification of correct data sources. Data-related challenges were identified several times throughout this project. In some instances, tasks were put on hold due to a lack of data access. This is something the team are looking to resolve going forward. 
Although this project did involve elements of the Power Platform, it mainly focused on Power BI and Power Apps. Future work could consider the use of other Power tools within similar projects. 


[bookmark: _Toc140735692]8. Reflection
Throughout this project many skills were utilised. Working collaboratively in a virtual environment tested the soft skills of everybody involved. Good communication was key, as well as understanding how to get the most out of meetings. Effective meetings meant requirements could be refined, issues could be resolved, and plans could be agreed in a timely manner. 
Due to the virtual nature of the project, this also meant that a lot of problem solving was done independently. Learning to solve problems by looking back at previous experiences and referring back to the training undertaken was required. Also learning how to ask for support when needed and knowing who to ask depending on the type of problem. These skills are grown from experience. 
Learning to query the previous reporting solutions before reevaluating our own data has been key. A lot of the time, legacy systems were returning inaccurate data which teams were trusting more than the new solution. Learning how to have these conversations helped to get to the root of the problem quicker. 
In terms of DHCW, learning more about the reporting process and the link between corporate and healthcare has been vital in understanding why we need to improve the processes to add more value, in order to improve healthcare. 
To make this project more of a success, meeting in person may have been more beneficial. For requirements gathering, prototyping, designing and problem solving. Issues could have been resolved a lot sooner in-person. When certain individuals missed meetings, it would lead to misunderstandings and trouble trying to manage expectations. 
This project has progressed my skills within my role as an information analyst specialising in Power BI. Modules covered throughout this degree were used to source and transform data, deign and build dashboards, and understand the governance requirements for these. Particularly the data visualisation, data warehousing, usability engineering, and data security and compliance modules. Skills from these modules not only helped in this project, but are used in all areas of my work within DHCW, helping me progress in my role. My confidence within my role has improved drastically, being able to work with different teams to refine requirements and agree a way forward. Every task completed has given me more experience solving problems and communicating solutions, and lessons learned are already being carried through to new projects which saves time on future developments. 
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Appendix A. NHS Wales Information Governance Policy Data Protection and Compliance Principles
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Appendix B. Design interview responses
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Appendix C. Implementation interview responses
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Figure 3. Based on 1,960 responses from 587 respondents.




image13.png
User Related
SSBI Challenges

SSBI tools
are difficult
to use

Self-reliant
users
SSBI - Create SSBI
reports

education

No formal
educations

Difficult to

Low interest
assure quality

of SSBI

Figure 1. Categories and sub-categories of user related SSBI challenges.

Difficult to
access and use
data





image14.png
Access and Use Data

Difficult to know available data sources

Difficult for users to understand what data is available within the organisation
Users have low awareness of the types of data available.

Difficult to locate data

Difficult to locate the data users need and to know who to contact for
information or access to the right data. This wasteslots of time.

Difficult to use data

‘Alack of knowledge and understanding on how to use the data correctly

Different data sources

Oftentimes, users need to use many different data sources for the same analysis.
It can be difficult to know how to join these correctly and effectively.

Support is required to add data

Most users need support from the IT professionals to access and use the correct
data. There i still a reliance of Power users to help casual users which is what
5581 was aiming to eliminate.

Low User skills

Limited competence level

Many users lack the level of competence to use SSBI effectively. Although SSBIis
meant to be more user-friendly, non-technical users still do not know what they
are doing.

Enabling afl users to access SSBI may not be feasible.

Difficult to interpret report content

1t can be difficult for users to understand what the data actually means. Different
users may interpret the data differently.

Limited general IT skills

‘Although 5581 is meant to be simple, some basic IT skils are sl equired as well
35 training in SSB1.

Difficult S5BI Tools

Difficult to use SSBI tools

Itis difficult to understand how to use SSBI tools effectively. A lot of support is
still required from power users if users want to advance past the extremely
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No awareness of using
faulty data

Users are not always aware of faulty data they are using in their SSBI reports. If they do
not understand the data but have the freedom to use the data, this will cause problems
regarding the quality of the reports and the decisions based off the reports. Users need
to understand the data before they use it.





image16.png
Article

A5

A6
A32
A13
A15
A58
A12
A14

Principles

Lawfulness

Information security
A17

In total, 525 article references for the 294 decisions.

AS5: The principles that need to be
met to demonstrate compliance
AB: Six conditions under the
lawfulness of processing personal
data principle

A32: The security of processing
personal data

T T T T
0 50 100 150

Frequency





image17.png
Most Targeted Industry Sectors - Past Three Quarters

21%
A

16% 16%

12%

+90%
]

]

1

]

]

4
11% 11%

12%

12%

11% 11%

5%
4% 4%

Government/Public

Healthcare Professional Financial Services Technology & Manufacturing
Services Telecom/Hardware Sector
B Q12022 | Q22022

Il Q42021




image18.svg
                                                                                                                                                                                                                                                                                                            


image19.png
Empower Users

Improve user experience

Ensure data usage is appropriate

Ensure content ownership and stewardship responsibilities are clear
Enhance consistency and standardisation

Reduce risk of data leakage and misuse of data

Meet regulatory, industry, and internal requirements





image20.png
Success Factors for Power Bl Governance

The most lightweight governance model that accomplishes required objectives is used.

Governance is approached on an iterative basis and doesn't significantly impede productivity.

A bottom-up approach to formulating governance guidelines is used whenever practical.

Governance decisions are co-defined with input from different business units before they're enacted.
Mandates should be the exception rather than the rule.

Governance needs are balanced with flexibility and the ability to be productive.

Governance requirements can be satisfied as part of users' regular workflow, making it easier for users to
do the right thing in the right way with little friction.

The answer to new requests for data isn't "no" by default, but rather "yes and" with clear, simple,
transparent rules for what governance requirements are for data access, usage, and sharing.

Users that need access to data have incentive to do so through normal channels, complying with
governance requirements, rather than circumventing them.

Governance decisions, policies, and requirements for users to follow are in alignment with organizational
data culture goals as well as other existing data governance initiatives.

Decisions that affect what users can—and can't—do aren't made solely by a system administrator.
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3 BACKGROUND

As a new Special Health Authority, it is paramount that DHCW can analyse and publish details of performance,
and to demonstrate how the organisation contributes to the social and economic value of the people of NHS
wales through its place in the NHS Wales family.

To reach this goal, a systematic approach to the capture, analysis, review and publication of data and
information is required so that performance and value can be tracked, monitored, and improved over time,
and that the history and accomplishments of the organisation are available to be scrutinised.

The main barrier to this ambition at the start of 2021-22 is that all of the data required to demonstrate
performance and value are captured and stored in disparate systems, the effect of which requires significant
and regular manual intervention across DHCW to extract and make ready for use.
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What do you report on and why?

What did you use before the IOPR?

What was the process of putting this together each month?

How long did this take each month? (hours)

How much resource?

What benefits did the old system bring?

What drawbacks did you experience?

What are your requirements for IOPR?

How long will you need to spend on the reporting monthly now? (hours)

. Have you used the new system?

. Do you prefer it to the old system?

. What benefits does it bring?

. Any noticeable differences in productivity?

. Any difficulties?

. Any other comments regarding the use of Power Bl as a reporting solution
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Fair and Lawful Processing

Personal data must be processed (collected, used, disclosed, shared, retained,
disposed of) fairly and lawfully. NHS Wales organisations must be open and
transparent about the way they process personal data by informing individuals. A
common way to provide this information is in a privacy notice. Guidance must be
made available to staff to enable them to produce privacy notices in line with the
legislation.

Individual’s Rights

NHS Wales organisations must ensure that procedures and guidance are in place to
ensure that staff are able to appropriately manage requests relating to individual
rights.

Accuracy of Personal Data

All personal data held by NHS Wales organisations must be accurate and up to date.
Procedures should be in place for staff to maintain the accuracy of personal data.

Data Minimisation

The minimum amount of Pll should be used when processing personal data. Users
should try to anonymise or pseudonymise personal data where appropriate.

Data Protection Impact
Assessment (DPIA)

In order to identify information risks, a DPIA must be completed at the beginning of
all new information projects. Information governance practices must be considered
from the outset of all new work.

Incident Management
and Breach Reporting

Arrangements must be in place to identify, report, manage, and resolve any data
breaches. Lessons learnt and risk registers should be updated accordingly following
a breach.

Information Governance

NHS Wales organisations must show they are full compliant regarding information

Compliance governance. Through providing evidence for audits and mandatory training for staff.
Information Asset All information assets should be managed in an information asset register which
Management must be regularly reviewed and updated.

Third Parties and Any third parties processing personal data on its behalf require a legally binding
Contractual contract meeting the data protection requirements. Any third parties supplying a
Arrangements service on its behalf must meet the codes of conduct to demonstrate they are a

suitable processor.
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Where did the IOPR requirements come
from initially?

Health boards have lots of statutory reporting requirements from WG. When DHCW
moved to SHA, we had similar reporting requirements. However, we don’t report on the
same things, so we needed to figure out what to report on. The IOPR came from our initial
reporting to Exec board before we were SHA. This will be used for WG’s NHS Wales wide
performance report.

What was the process prior to the IOPR?

Before SHA we had an exec board (directors) that we reported to — directorates used to
send in individual reports in all different formats.

How much work would the old process
require?

Would require all directorates to produce monthly performance reports. Org Performance
would collate all different documents together and produce a major report for Execs and
WG. A manual process, inconsistent, lots of problems, dependent on certain individuals,
couldn’t always trust the data.

Who set the spec for the IOPR project?

Org Performance set the spec for the IOPR. This took the previous exec board reporting
and consolidated it all into a PowerPoint pack. The spec then turned this into a Power BI
solution.

How did you refine the requirements?

The first step was to replicate the previous solution. The team are now working alongside
directors to identify future requirements. IT has been an iterative process (user-led) and
will continue to be this way. Needed an agile approach to allow for the flexibility.

Where are we at with each of the
phases?

Phase one Is now complete and the solution has been replicated in the Power Platform.
This was the biggest phase. Phase two is a continuation of adding different reports to the
solution. Future phases will look at organising the back end of the solution to ensure the
systematisation of data.

What are the objectives for the IOPR?

To give management board the opportunity to performance manage DHCW. The work
package is slightly wider then just the IOPR reporting solution, as this work will also inform
the management board report and the SHA board report — which is what goes to WG.

Have the objectives changed since the
start of the project?

The objectives have been set from the beginning and have stayed the same throughout.
The spec has grown since initial documentation to add more requirements.

Who signs it off/reviews it?

Angie — Organisational Performance
Alyson smith - Head of department
Ifan Evans — Executive director

Who are the key users/Stakeholders?

The Management Board (executive directors) are the key users, but this involves all areas
within DHCW and then will be fed up to Welsh Government.

Why did they decide to develop the IOPR
using the Power Platform?

DHCW's relationship with Microsoft meant we were likely to use their Power Products.

Why do you choose to include certain
things and leave out others?

Based mainly on the availability of good quality and reliable data. As more data becomes
available, the work will be added to future phases.

Are the objectives being met?

Yes, but not yet.

What benefits is it bringing?

Time saving, resource saving, better data analysis, performance manage rather than
performance monitor. Use the data to find insights and make improvements rather than
just monitor the data and get no real use out of it.

Do you think the migration to the Power
Platform for reporting will lead to
improved data-driven productivity within
DHCW?

Yes definitely. Starting to see benefits of the system in comparison to the previous
reporting solution. Still have challenges to overcome but can see clearly how it will benefit
the organisation. Seeing the system being used in meetings for visual communication.

What is the timeline for the IOPR? Do the
phases have time constraints?

ASAP. Expected us to be further along at this point but hoping to have it complete in the
next 6-12 months.
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What development process has this
project been using?

User-led feature-driven development with users pitching the features they want. Been an
agile and phased approach.

Did you develop any system models?

No but had a rough idea of the data modelling approach we want to aim towards.

Did you develop any prototypes?

The prototype was the reporting solution already in use by Organisational Performance
and we have replicated that. Each iteration gets reviewed by Org Performance.

Why do you choose to include certain
things and leave out others?

We followed what was in the specification, where Org Performance had made the
decisions on what is included. It is also led by the users who decide what is useful to them.

Who makes the design decisions?

It has been a collaborative approach between the developers, Org Performance, and the
users. Sometimes design decisions can be different between the three groups involved
which can be difficult to manage. Org Performance always sign off the decisions.

What tools and techniques have you
used?

Power Platform — Power BI, Power Apps
sQL
Visio

Any difficulties? How did you overcome
them?

User-related issues are the main problem. Different perspectives can cause problems and
take time to resolve. People skills are needed to overcome these. Planning, prioritisation,
communication.

Data access issues are always a problem. Not being granted access to the data we need,
having to take time getting it. Resolution to this is part of the wider project.

Any testing needed?

AB testing to compare with the previous version
Data validation — manual crosschecking of the data
Informal user testing

How do you deal with feedback?

Work requests are submitted for big changes but everything else is discussed and agreed
collaboratively.

Any other comments?

Would’ve been easier to do this project from scratch instead of replicating an already in
use system. It is difficult to change user behaviour (resistance to change)

All challenges are underpinned by user-related challenges and can come from a lack of
understanding (data access for example)

Do you think the migration to the Power
Platform for reporting will lead to
improved data-driven productivity within
DHCW?

Yes, if users start using the solution. They suffer from fear and lack of confidence using a
new system.
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2. Purpose

The purpose of this document is to provide a detailed best practice guide for the use of Power BI (Business
Intelligence). It is not an exhaustive list of all the features of Power BI but focuses on what is relevant to
DHCW Power Bl developers. This guide aims to

Share best practice from users both within and outside DHCW

Be a live document that can be added to with hints/tips from Power Bl users
o Maximise the potential of Power Bl capabilities

Enable Power Bl users to utilise Power Bl in an efficient and effective way

3. Scope

This guide is intended for those who are familiar with Power Bl Desktop and the Power Bl Service. For an
introduction to the features of Power BI, please visit the following Microsoft learning page - Get started
building with Power Bl - Learn | Microsoft Docs

4. Roles and Responsibilities

e Corporate Power BI team — To manage, maintain and promote the PBI Best Practice Guide

o DHCW PBI Developers — To provide recommendations for the guide, and ensure they follow Best Practice
where appropriate

o ISD Training and Development — To promote the use of the guide for new users within DHCW

5. Introduction to Power Bl

Microsoft Power Bl is a business analytics tool, aiming to provide interactive visualisations and business
intelligence capabilities with an interface simple enough for end users to create their own reports and
dashboards, bridging the gap between data and decision making.

Uses of Power Bl within DHCW:
o Tracking Team/Departmental KPIs
® Reporting on project progress
e Reporting on IMTP Deliverables
o Measuring the impact of implementation

5. Dashboard Development Process

The below flow diagram describes the fundamental steps that make up the development process for any
Power BI dashboard. The Best Practice Guide is structured around the following steps.

The Best Practice Guide details guidance from the ‘Get Data’ part of the process and assumes that DHCW

Power BI developers have the Desktop app installed and have an initial understanding of the basics of Power
BI

TEM - User Guide ~v6

Requirement for Get Power B

a Dashboard

add Approval from
Get Data B CleanData Model Data " Power Bl
Visualisations

1

Publish

Assurance Group

Add the graphs,
tables, cards that
best suit the data

change data

6. Best Practice Guidance

The following sections provide best practice guidance on using Power Bl for DHCW.

6. Connecting to Data (Get Data)

Itis best practice to only bring in the data that is needed - reducing the data size as much as possible will
improve overall efficiency.

The most common Data Sources used in DHCW:
o SQL Server Database
*  Excel Workbook
e SharePoint Folder/List

When connecting to a SQL Server Database, the Import option should be used as opposed to Direct Query for
better performance and greater functionality. Data refreshes can be set up to bring in the most up-to-date
data on a weekly or monthly basis. This is discussed in the Publishing section below.

Other Data Sources available:
e JSON
e PDF
®  Access Database
e Power Bl Dataflows
e Azure
o Online Services such as Web lists, SurveyMonkey etc

6.1.1 Updating the File Location

The location of a source file for a data source may need to be changed during development in order to keep
reports up to date. In this instance the file connection path will need to be amended in Power Bl.

Power Query provides several ways for this to be accomplished:

TEM - User Guide ~v6
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e Data Source settings in the Power Query Editor > In the Data Source Setting Window, select file and
select Change Source > Update the file path and select OK.

e Query settings - Changing data will remove all query actions below this, only use when no other
actions have taken place to the data source.

e Advanced Editor — This should be used for more complicated queries when there are query actions
after connecting to the data,

Itis best practice to store any files in SharePoint online. It is not recommended to store any required files
locally. Data sources other than SharePoint, for example local SQL servers may require a connection be
established on the Power Bl Gateway. This will require a work request to be logged with the Corporate Power
Bl team, DHCW.CorpPowerBl@wales.nhs.uk.

6. Transforming Data (Clean Data)

Once connected to the data source(s), data may need to be transformed to best suit the needs of the
dashboard. Without clean data, there will not be effective business intelligence. It is best practice to transform
the data in Power Query Editor before being loaded into Power BI

Transforming data includes actions such as:

o Removing Columns and Rows
o Replacing Values

e Changing Data Types

o Adding Calculated Columns

The steps applied will be recorded in the Applied Steps, and PBI will automatically run through these steps
each time itis connected to the data source. All the applied steps can be amended or deleted, as well as
amend the data source.

Transforming data at source where possible will increase efficiency and reduce dashboard load times, this
could include:

e Removing columns and/or rows not required

e Adding custom columns at source rather than through power query

e Summarise/group the data if the dashboard only uses an aggregated view

6. Creating Measures

Measures are dynamic calculations that recalculate each time a user changes a filter/slicer on a report as
opposed to calculated columns which are only updated once when the data model is loaded or refreshed.

Measures are performed on aggregated data rather than on each row of data in a table and as such make use
of aggregation functions such as sum, count and average.

The table below outlines the appropriateness of calculated columns or measures in a number of scenarios:

TEM - User Guide ~v6 Author:[ ]
Approver: [ ]

Requirement

View and use the calculation for each row of the table

Measure Calculated Column

Use the calculation as a filter/slicer

Recalculate as the user interacts with filters/slicers

No requirement to store the result of the calculation

ANAS

Store the result of the calculation in the data model

the user interacts with report

Only calculated when the data model is loaded/refreshed and not when V

6. Data Modelling

When working with multiple tables, creating relationships means the data in both tables can be worked with

as if they were a single table.

Power Bl will automatically create relationships using the Autodetect feature. However, if Power Bl can't
determine with a high degree of certainty that a relationship between two tables should exist, it doesn't
automatically create the relationship. In that case, this must be established.

Itis best practice to use the same column names for the columns on either side of a relationship. It is worth
noting that both columns must have the same data type, or the relationship cannot be created.

Below is a summary of the types of relationships that can be created and examples of the type of data this

would best suit:

Relationship

Many to one (*:1) or One to many (1:*): This is the
most common, default type of relationship. It means
the column in a given table can have more than one
instance of a value, and the other related table,
often known as the lookup table, has only one
instance of a value

Example scenario

Table 1~ Table of employees of an organisation
with a column of cost code (multiple employees
having the same cost code)

Table 2~ Table of cost code and team details with a
column of unique cost codes

One to one (1:1): In a one-to-one relationship, the
column in one table has only one instance of a
particular value, and the other related table has only
one instance of a particular value.

Table 1~ Table for employees of an organisation
with a column of unique employee IDs

Table 2~ Table of all employee details with a
column of employee names

Many to many (*:*): With composite models, many-
to-many relationships between tables removes
requirements for unique values in tables. It also
removes previous workarounds, such as introducing
new tables only to establish relationships

Table 1~ Table of yearly employee timesheets with
a column of employee D (multiple instances of
employee id within the table)

Table 2~ Table that stores monthly employee
details with a column of employee ID
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A cross filter direction must be determined in order to create a relationship, this can be single or both:

Cross filter direction Example scenario
Single — Table 1 filters Table 2 / Table 2 filters Table | identify the number of admissions per hospital —
1 single direction with Table 1 filtering Table 2

Table 1~ Table of hospital details with a column of
hospital code

Table 2~ Table of hospital admissions for a Local
Health Board (multiple hospitals) with a column of
hospital code

Both — Table 1 filters Table 2 and Table 2 filters Identify the number of admissions per hospital and
Table 1 identify the hospitals that have admitted patients -
both direction

Table 1~ Table of hospital details with a column of
hospital code

Table 2~ Table of hospital admissions for a Local
Health Board (multiple hospitals) with a column of
hospital code

The following error may be encountered when using many to one, one to many or one to one relationships, if
the table acting as the ‘one’ side of the relationship does not have unique values:

“One of the columns must have unique values. At least one table in a relationship must have a distinct,
unique list of key values, which is a common requirement for all relational database technologies.”

In this situation if unique values cannot be ascertained through the removal of duplicate values due to
potential loss of data, an intermediary table should be added to the data model. This table will consist of the
distinct key values to the model, which will then be linked to both original columns in the relationship.

7. Visualisations

Power Bl includes a wide range of visualisations that can be included in a dashboard, with more Power BI
visuals also being using the ‘Get more visuals’ option in the visualisation pane. There are a large number of
visualisations that can be downloaded provided by Microsoft and the community, however, it is best practice
to only use the Microsoft Certified custom visuals.

The table below outlines the main visualisations available in Power Bl and the type of scenario they are most
suited to:

Visualisation Description Scenario

Bar/Column | Comparison of a value against a number of Compare number of admissions for each
Chart categories HB

E In
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Stacked | Compare the composition of individual values | Compare how admission are split up by
Bar/Column | for each category age range for each HB
Chart
Stacked % | Comparing proportional composition of values | Compare the percentage split of
Bar/Column | for each category admissions by age category
Chart
Line Chart | Display trends over time for one or more than | Trend of admissions in the last 12
one variable months
Table Displays actual data values for lookup purposes | Display milestone outline and details for
a department
Matrix Displays aggregated data with ability to drill Display admissions for a Health Board
down over multiple dimensions with drilldown to hospital and ward
Pie, donut | Compares percentage composition for two Compare the number of milestones that
Chart values are on track against delayed
Scatter Chart | Displays data distribution and correlation Display the correlation between hospital
between two values admissions and Covid vaccinations

8. Data Last Refreshed Date

All DHCW Power BI dashboards should contain a last refreshed card visual that displays the date and time that
the data was last refreshed. To do this:

1. Get Data > Blank Query
2. Copy in the query: “let source = #table(type table[LastRefresh=datetime], {{DateTime.LocalNow()}})

InSource”
3. Renameftl

he query “LastRefresh” and close & Apply

4. Create a measure to display the last refreshed date and time
5. Select new measure and copy in the query: “Last Refreshed (Local) =

FORMAT(LASTDATE LastRefresh_Local[LastRefresh]), "mmm dd, yyyy hh:mm:ss AM/PM")”
6. Add the card visual to the visualisations pane and select the last refresh measure
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9. Branding

Dashboards produced by DHCW, that are not restricted to previously agreed project templates, should make
use of the DHCW Power Bl template, which incorporates DHCW branding guidelines and provides a
standardised theme and background for DHCW dashboards. This template is available from the Corporate
Power Bl SharePoint site.

All dashboards should have the name of the dashboard and/or the department responsible for the dashboard
clearly visible to enable end users to easily identify the dashboard and/or department should they need to
raise a support call.

Maintaining consistency in our corporate identity is essential for DHCW, so it is important for all Power BI
developers to consider these points when looking to publish in Power BI

For further information on branding please see the DHCW Brand Guide.

10.Assurance Process

The Power Bl Developer’s Best Practice Guide aligns with the Assurance Framework for Power Bl
Development and Publishing. This framework is intended to be used as a guide for DHCW business sponsors
and Power Bl users to ensure they consider all aspects of the process of developing, publishing and sharing
Power BI dashboards from start to finish. Externally published dashboards will require approval from the
Approval Panel before being published.

Using the information included in the Best Practice Guide will facilitate the process of publishing and sharing
dashboard in compliance with the framework.

11.Publishing

Dashboards can either be published to a personal workspace, or a new/existing premium workspace. Al
externally published dashboards should not be published until they have been approved by the Assurance
Panel.

Power BI developers can publish to their personal workspace without the need of a Power BI Pro licence,
however they cannot share these dashboards with other users.

To share and/or collaborate dashboards with other users, dashboards should be published on a premium
workspace. Note: Users without a Pro licence cannot edit these dashboards, their view is read only.

A Power Bl licence is required to publish to a premium workspace, the DHCW Corporate Power Bl Team can
publish on behalf of users who do not have a Power BI Pro licence.

11. Data Refresh

To enable scheduled data refreshing, the data sources used by the dashboard must
o Beaccessible from the cloud, e.g. OneDrive, SharePoint and accessible by the user setting up the data
refresh i.e. read only access for the user or the DHCW Corporate Power BI Team
or
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e Use an established connection on the Power Bl Gateway. For example, to connect to the ISD
publishing server (gigo6srvsalisd3) which supplies all SQL data for dashboards.

Users with a Power BI Pro license have the ability to configure aspects of a scheduled data refresh, but may
require support from the DHCW Corporate Power Bl Team to complete this process. For support with a data
refresh, a work request should be submitted to the DHCW Corporate Power Bl Team identifying the frequency
that the refresh needs to take place. The minimum refresh is once a week and the maximum is every half an
hour.

12.DAX

DAX formulas use many of the same functions, operators, and syntax as Excel formulas. However, DAX
functions are designed to work with relational data and perform more dynamic calculations as users interact
with dashboards. Learn DAX basics in Power Bl Desktop - Power BI | Microsoft Docs

DAX formulas make use of a wide range of functions that allow users to interact with and analyse their data.
Some common DAX functions are listed below:

o SUM(Column1) - Sum of column1 values

e COUNT(column1) - number of values in column1

o AVERAGE(column1) - average value in column1

o MIN{column1) - lowest value in column1

o CALCULATE (function, filter, filter, etc.) - execute a function using filters which allow the current
filtering context to be changed

o DATESINPERIOD (date column, start date, number of intervals, interval (day, month etc.) - Used as a
filter to only perform calculations on a specific set of dates

o ALLSELECTED (table1/column1) — Used as a filter to apply current context filters in the calculation

13. Date Table

When the report includes filtering and slicing of data based on date, a date table should be created either
through the use of DAX in Power BI or within the original data source. A specific data table allows for more
accurate date intelligence reporting and calculations. To create a date table in PowerBl the following DAX
formula can be used:

CALENDAR(MIN(date colum1),MAX(date column1))

The use of the MIN and MAX functions within the calculation will restrict the rows in the new date column to
only those dates that are included in the data model. Please note that when referencing dates in the future
for forecasting purposes the max date will need to be amended to accommodate this, this could be
accomplished through the following formula which includes dates up to 6 months i the future from the
maximum date in the data model.

CALENDAR(min(date column1),date{year(max(date column1)),month(max(date
column1))+6,DAY(max{date column1)}))
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What did you use What was the process of putting this take each

before the IOPR?

this together each month?

How long did

How much What benefits did the

month? (hours) resource? old system bring?

What drawbacks did
you experience?

Finance & Log into ServicePoint and download
Business Service Management Performance for Excel and manual raw data, combine in spreadsheet Size constraints and
1|Assurance  |SMB & IOPR data extracts and sanity check import. 4 hours 1|Flexability of Excel time for export
Active Change Records to encourage
Finance & |Change Managers to remove stale change Remembering to set
Business records to maintain a more accurate Manual checking using SKMF in Data came direct from parameters correctly
2|Assurance  |active change backlog ServicePoint ServicePoint 1 hour 1/ServicePoint each query
sometimes problem
3|Operational |Active users spreadsheet manually adding from reports 4 hours 1|saves time, easy to explain |with the refresh
Finance & Familiarity with excel and |manual task, lack of
Business Financial performance, service costing & Extract from Qlikview and other flexibility to change standardization and
4|Assurance  |other corporate metrics Excel and PowerPoint reporting tools 5 hours 3|reports when needed time consuming
Absence stats; long term & short term Requesting an extract of the monthly process, difficult to
sickness, reasons for absence & the cost data from ESR, then inputting this Able to track and visualise |access the data, manual
on the organisation. showing percentage |Excel spreadsheet manually into Excel and manually absence over the months |entry was prone to
change each month to monitor for with manual data calculating the percentages and to see any issues that need|errors, reliant on
5|People & OD |planning and flagging any issues entry from ESR creating graphs. 10 hours 4|addressing certain members of
we would have had to give all
customers access to view everyone's
assets and there would have also
we were unable to do|been a significant licence cost. the time consuming as
Over 33000 assets to manage and report |this prior to IOPR alternative was to do adhoc manual manual ad hoc
6|Operational |on to customers solution reports which is time consuming 10 hours 1|None reporting required
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