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Abstract 
[bookmark: _Toc119387811]Critical care helps patients when they are most in need of urgent or critical care to prevent them from worsening and to save their lives. Timeliness in the delivery of care at the time of need by patients, which to a large extent is influenced by critical care bed accessibility, significantly affects the effectiveness of care delivered and its ability to successfully manage patients’ conditions and save lives, which the reason for this research. The research is organized into sections, where the introduction justifies its aim and the variables to consider achieving it. It is followed by a critical literature review focusing on defining key ideas, previous research, and the significance of the topic. The methodology section describes the secondary analysis method of online journal articles employed in the study. Specific issues, key themes, and the conclusion sections follow, per the Table of Contents above. Results showed that Wales requires 263 acute care beds. Conversely, delays while admitting and discharging, insufficient beds, and ICU resource are some of the reasons that hamper timeliness. This research is specifically essential to those interested in suitable models to predict a suitable bed capacity for Wales, factors to consider when projecting bed capacity capable of withstanding surge in critical care demand, and events that lead to delays in care delivery and how to overcome them.
[bookmark: _Toc119387812]Key Words: Bed Accessibility, Timeliness, Bed Capacity, and Effective Care Delivery


Enhancing Effective Critical Care Delivery in Wales with Special Emphasis on Timeliness in the Delivery of Care and Bed Accessibility
[bookmark: _Toc117452496][bookmark: _Toc118859447][bookmark: _Toc119387813][bookmark: _Toc117452497]Introduction
The research question for this study is: What is the most appropriate number of critical care beds to enhance bed accessibility to serve Welsh critical care needs adequately, whilst admitting or discharging critical care patients to enhance effective critical care delivery in Wales? 
This research is based on the ‘Terms of Reference’ in appendix 1 and 2. Timeliness and accessibility to critical care beds are vital aspects of effective critical care delivery and provision. Yet, Wales’s critical care sector has inadequate critical care beds to meet its intensive care demand, and it is also vulnerable to delays while discharging and admitting patients. MedlinePlus (2020) defines critical care as “Medical care for people suffering from life-threatening injuries or illnesses”. As a result, critical care represents the medical care provided to patients who are seriously ill or living with life threatening illness. It is typically administered in the critical care unit (CCU), and the likelihood of patients surviving and improving such life-threatening conditions is influenced by the speed with which critical care is given.
Wales has limited access to critical care beds and facilities, reducing the effectiveness of critical care services and provisions. Information available in Appendix 3 of the report show that the country's critical care bed shortage and associated delays are frequently to blame for delays in discharging patients from those beds because they impede timely and efficient critical care delivery. The number of critical care beds available in Wales is shown in Table 1 in appendix 4 illustrates its low critical care bed capacity. The Welsh Government's goal of ensuring that no more than 5% of patients are delayed for more than four hours is made difficult by this restriction (GIG Cymru NHS Wales, 2014). In this regard, delays and inadequate critical care beds across Wales are significant factors that hamper effective critical care delivery in the country because they overstretch its critical care capacity and delay delivery of care, which the research seeks to mitigate by exploring:

· Critical care beds availability and accessibility 
· The time wasted while patients wait to be moved to and from critical care beds in Wales through secondary data analysis. 

[bookmark: _MON_1566213411][bookmark: _Toc118859448][bookmark: _Toc119387814]Research Problem 
Wales has a low capacity for critical care beds because there were only 3.2 these beds per 100,000 people in the country as of 2014 (GIG Cymru NHS Wales, 2014). Figure 1 appendix 5 below graphically shows a recent and broader comparison of Welsh critical care capacity. Llywodreath Cymru Welsh Government (2019) says that Wales had 168 critical care beds as of 2014, which increased only by eight beds during 2016 across its 14 hospitals that offer critical care services. It is difficult to maintain the recommended 75% occupancy rate of these beds as proposed by the Intensive Care Society due to the insufficiency of critical beds (ICS) in Wales. Welsh intensive care figure available in NHS (2016) suggests that the delay that ensued as patients awaited being relocated to and from the ward beds resulted in the loss of around 111,377 critical care bed hours between 2012 and 2013.Therefore, critical care bed inaccessibility and delay while admitting or discharging patients are significant issues affecting the Welsh critical care sector. 
[bookmark: _Toc117452500][bookmark: _Toc118859449][bookmark: _Toc119387815]Hypothesis Theory
Anupama (2018) defines a hypothesis as “A projection that tests the expectation (s) tested by particular research.” A research hypothesis gives it a direction by stipulating the relationship between the variables described in the research. In this case, a hypothesis designates statement(s) before a study to be confirmed or tested to determine whether it was true at the end of a survey. Consequently, it is hypothesized that: 
· A specific number of critical care beds in each critical care unit can enhance bed accessibility to sufficiently meet critical care demand in Wales
· Time wasted while critical care patients are moved to and from the critical care units 
[bookmark: _Toc117452501]The hypothesis statements determine the precise number of critical care beds that Wales should have can eradicate inaccessibility to critical care beds in the country, saving more lives and preventing the exacerbation or worsening of patients’ conditions. This will benefit the Welsh population needing critical care services because they will be assured of timely admission to treat and manage their “condition” and improve patient outcomes.
[bookmark: _Toc118859450][bookmark: _Toc119387816]Boundaries of the Research 
Research boundaries help to focus research by separating what is relevant to specific research from what is not. To be more specific, the boundaries outline the explicit part of the research problem addressed by a study. This study believes that effective critical care delivery and provision should prioritize timeliness in mission, discharge, and care delivery to avoid time wasted. As a result, the research will investigate the most appropriate number of critical care beds for Welsh critical care units to ensure critical care bed accessibility and availability. Similarly, the research will investigate the events that cause a delay in the delivery of critical care. Therefore, the study focuses on the number of critical care beds delays admitting or discharging patients to enhance the accessibility of critical care services and timeliness in the delivery of critical care.
[bookmark: _Toc117452502][bookmark: _Toc118859451][bookmark: _Toc119387817]Definition of key thoughts -Concepts 
· Flexible occupancy rate 
· Critical care delivery and provision 
· Bed accessibility 
· Bed availability
· Surge in critical care demand
Ideally, the occupancy rate designates the percentage of occupied critical care beds at any time in the Welsh critical care units. Critical care demand cannot overwhelm a flexible occupancy rate because there are always some unoccupied critical care beds. 
[bookmark: _Toc117452503]Contrarily, effective critical care delivery and provision illustrates timely recognition, resuscitation, and stabilization of critical care patients’ conditions to prevent death or declining health because they usually are at the worst of their illnesses. However, the delivery of care must also be evidence-based to be effective. Bed accessibility refers to the confidence in the Welsh critical care capacity to serve its critical care demand effectively and sufficiently. Surging critical care demand represents a sudden or unexpected increase in the number of patients requiring critical care intervention, which can be caused by an outbreak of a pandemic, such as COVID-19, that overstretched global critical care capacity, including Wales.
[bookmark: _Toc118859452][bookmark: _Toc119387818]Literature Review
[bookmark: _Toc119387819]Basic Definitions and Previous Research 
Patrick Davis (2021) defines critical care as: “Specialised care of patients whose conditions are life-threatening and who require comprehensive care and constant monitoring, usually in intensive care units” (“Medical Definition of Critical care - Medicine Net”). Patrick Davis’ medical definition of critical care aligns with this research’s assumption about critical care, that patients are at the extreme of their illness and require timely attention in the ICU where they can be monitored regularly. Agreeably, Tan et al. (2009) say that critical care entails intensive care for individuals requiring specialised care to contain their life-threatening illnesses, such as post complex surgery, in a summary article summarizing Health and Clinical Excellence’s (NICE) recommendations on how to rehabilitate adult critical care patients after being discharged. Tan and colleagues’ article was motivated by the high number of critical care patients admitted in Wales, among other countries in the UK. Tan and colleagues add that specialised care targets improving extremely ill patients’ physical and psychological condition through measures such as maintaining a healthy level of nutrients in the body. However, Jackson & Cairns (2021) say that critical or intensive care is not only meant for patients under life-threatening conditions but also for those at risk of developing them in an article evaluating the prime philosophies of acute care medication, diagnosis and treatment of organ dysfunction, and major ethical and organisational problems encountered in care delivery. Jackson & Cain’s article employed the ongoing COVID-19 pandemic to achieve their aim mentioned above, giving it a contemporary understanding of critical care, which has also been employed in this research. For instance, Jackson and the co-author emphasized that individuals with signs of developing critical care illness also need critical care attention, which the pandemic has clearly evidenced. According to Jackson & Cairns, the intensive care unit (ICU) is the most appropriate place for delivering critical care. It contains high staffing ratios, special monitoring, and treatment to advance the patient’s condition in terms of mortality and morbidity (Jackson & Cairns, 2021). In this case, morbidity designates the life-threatening illness that a patient may be suffering from, whereas mortality is death. 
Harder & Chu (2020) define timeliness in care delivery as “reducing waits and sometimes harmful delays for both those who receive and those who give care” issues compounding timely delivery to care and the impact of timely care on patients and critical care providers. Harder & Chu pinpoint that a lack of timeliness during the diagnosis or treatment phase leads to devastating results on the patient’s health condition in both cases, which aligns with this research’s assumption of effective critical care: Care characterized by bed accessibility and timeliness to help contain patients’ conditions to avoid deterioration. Harder & Chu claim that accessibility to a critical care unit or bed is the first component of timeliness in critical care delivery, which again is a key focus of this element because bed accessibility in terms of targeting to propose the most appropriate critical care bed capacity of Wales to enhance timeliness in care delivery as an integral aspect of effective critical care delivery, However, Bauer et al. (2020) disagree with Harder & Chu’s suggestion that access to critical care is the major determinant of timeliness in critical care provision by stipulating that sufficient healthcare resources in terms of the number and capacity of critical care hospitals and health care staff is the backbone of timelines in critical care provision. Bauer et al. (2020) rank accessibility in terms of patients’ distance from a critical care unit when needing critical care services second in determining the timely delivery of critical care in a study to evaluate intensive care demand and capacity in the light of coronavirus. In this regard, the presence of Harder and Bauer and their colleagues’ studies focusing on timeliness in the delivery of critical care shows that it is a current and vital issue that needs to be addressed in Wales. 
Critical care bed accessibility enhances timeliness in critical care delivery and provision. Bed accessibility is the assurance that a critically ill patient or one who appears to be developing signs of critical illness can readily get effective critical care services irrespective of their geographical location or time of the day or year, going by Bauer and colleagues’ idea of accessibility to critical care. This calls for a flexible occupancy rate capable of timely and reliably meeting the Welsh population’s critical care demand. Ideally, the bed occupancy rate unveils the measure of usage of the critical care beds in a hospital. Welsh critical care bed capacity has prompted numerous studies, although they have either focused on bed accessibility and timeliness without considering the flexibility of these critical care beds’ occupancy rate. In this sense, the current research seeks to bridge the gap between previous studies that only concentrated on timeliness or critical care bed capacity without considering a flexible occupancy rate that guarantees the ability to sufficiently meet Welsh critical care demand by exploring factors that are likely to cause an unexpected surge in critical care demand.
Lyons et al. (2019) conducted a study like the ones mentioned above because it focused on determining the most appropriate numbers of adult critical care beds to serve 500000 people using five hospitals in Wales adequately. In the study by Lyons and colleagues, ten members of staff from ICU surveyed the five hospitals once every 12 days for a year, determining whether patients were in the appropriate care unit based on their health status. However, the authors have not specified any approval by the Confidentiality Advisory Group of the Health Research Authority, yet they processed patient data without their consent, which shows their inconsideration of ethics in research. The data sought to unveil the number of patients within the surveyed population that required critical care attention in a critical care bed but could not be due to insufficient adult critical care beds in the respective hospital to aid in defining the number of beds required. Lyons and co-author’s study results showed that 4057 patients out of the sampled population needed critical care, but only 1030 were in the critical care units, 21.3% of which were in the ICU and 22.3% were in the high dependency units, whereas the rest remained in the study area. The consensus (agreed) decisions made by the team of ten members of ICU staff employed in Lyons’ and co-authors’ co-researcher study showed that the mean demand for critical care beds was 21 and 43 for high-dependency beds, and each required an increase of 95% to enhance availability. Lyons and co-researchers’ decision to use members of staff from ICU to observe and record data and propose the needed number of critical care beds for Wales was prudent because the surveyors were professionally and scientifically knowledgeable on intensive care. However, the researchers also recommended periodical studies to monitor changes in critical care demand and propose an appropriate number of beds.  
Additionally, Pugh et al. (2021) conducted a study to examine critical care admissions in Wales, especially where critical care capacity had stagnated or reduced since the last decade. Like this research, Pugh and colleagues considered the ageing status of a population as a detrimental factor while determining the critical care capacity of Wales. Pugh and co-authors sampled 85,629 intensive care admissions aged between 18 to 64 years, 65 to 79 years, and 80 years and above using the Secure Anonymised Information Linkage Databank from 1 January 2008 to 31 December 2017 to categorize these admissions based on the age brackets identified above. The study’s findings demonstrated that the Welsh population aged 85 years and above accounted for 15% of the identified admissions and 65 to 79 years for the highest admissions of 39%. As a result, considering Wales’s population ageing trend was vital as a potential factor likely to spark a surge in critical care demand based on Pugh and colleagues’ findings about the relationship between age and critical care demand. However, Pugh et al. (2021) report an inconsistency in the vulnerability of the youngest age group by saying that it accounted for the highest rate of critical care admissions for advanced respiratory support. Although a direct link between aging and vulnerability ICU admissions may exist, this might not be true when a similar study is done grounded on common critical care illnesses in Wales. Therefore, future research could investigate the vulnerability of specific age groups to a specific type of critical care illness to avoid the generalized and biased association of aging to higher critical care demand. 
Griffiths et al. (2012) also conducted research aiming to propose a mathematical model to improve critical care bed management at Cardiff University, using more than 8000 patients for 5 years. Griffiths and colleagues’ study was motivated by considering coping with the variability of critical care demand and other hospital services as significant problems for hospital managers, yet the inability to deliver it effectively can result in devastating health outcomes for the patients. The proposed mathematical model by the study was based on the ability to precisely discover ICU admissions because they give insight into the length of stay in the ICU to overcome the uncertainty surrounding this categorization issue by benefitting quantitative evidence to assist in decision-making. Alongside helping to differentiate between planned and unplanned ICU admissions, the model was also intended to keep track of bed occupancy rate and the probability of being overstretched in terms of capacity in advance based on the respective hospital’s ICU admissions data. The authors specify that the mathematical model can be integrated into any other hospital setting, although it utilized data from a simple critical care unit mentioned earlier. Therefore, critical care bed management through maintaining a low bed occupancy level, ensuring that the increase in planned admissions is small, and accurately categorizing ICU admission in the hospital emerges as other strategies to enhance timeliness in critical care delivery alongside bed accessibility and avoiding delays. 
Doidge et al. (2021) conducted research in Wales, England, and Northern Ireland to define the disparity in ICU admissions over time and investigate the existence of any correlation between these admissions and geographical location in the first phase of the COVID-19 outbreak. The Doidge and co-researchers sampled 10741 COVID-19 patients from the Case Mix Program national clinical audit covering data since the end of July 2020. They analysed the data using logistic regression to approximate the variables. Doidge and colleagues’ study results showed that ICU admissions across the sampled countries, including Wales, increased in all regions by 4 to 6-fold in size. The research also identified that the emergence of the virus increased ICU admissions and altered most ICU operations, such as the delivery of invasive ventilation and renal replacement in terms of timeliness, due to the sudden rise in critical care demand it sparked. Doidge and colleagues present themselves as ethical researchers because, despite their inability to seek permission from patients to process their data to achieve the study results, they sought approval from the Confidentiality Advisory Group of the Health Research as one of the provisions of the Welsh 2006 NHS Act. In this regard, Doidge and colleagues’ study affirm one of this study’s assumption that pandemics, such as COVID-19, can trigger a sudden surge in critical care demand, rendering them indispensable aspects of consideration when predicting the most appropriate critical care capacity for Wales. 

[bookmark: _Toc119387821][bookmark: _Toc118859456]The justification for the study/rationale 
According to GIG Cymru NHS Wales (2014), unreliability in the delivery of critical care and inflexible occupancy rate of critical care beds are factors that hinder the provision of effective critical care in Wales.  In this case, unreliability is assumed to be the inaccessibility to critical care beds due to their insufficiency and waste of time as patients wait to be moved to beds in wards common in the Welsh critical care system. Equally, these proposed number of critical care beds that can adequately serve the Welsh population will also promote the 70% occupancy rate to ensure that the country’s critical care capacity is not overwhelmed even during increased and unexpected demand such as the one triggered by COVID-19. Similarly, identifying some of the typical events that lead to time wasted as patients are moved to and from the critical care units will inform measures to overcome them to eliminate time wasted and escalate timeliness in the delivery and provision of critical care. The accessibility and availability of critical care beds in Welsh hospitals and identifying events that lead to time waste while moving patients to and from the critical care units will increase timeliness in the delivery and provision of critical care. Therefore, this research is important because it targets heightening timeliness in the delivery and provision of critical care, promoting a flexible occupancy rate whilst enhancing the availability of critical care services to all ITU patients, which are features of effective critical care delivery and provision. 
Limited research has been conducted on effective critical care and delivery, focusing on enhancing timeliness, flexible occupancy rate, and accessibility and availability of critical care beds, and it’s one of a kind. Additionally, most studies have not focused on the entire Wales but on some hospitals or Welsh regions. This is attributable to its complexity, including surveying all the hospitals across Wales with critical care units regarding the current occupancy rate and time wastage. However, GIG Cymru NHS Wales’s (2014) study corresponds with this study to a large extent because it investigated the unmet critical care demand in Wales and bed capacity for hospitals with critical care units in Wales. In the study, GIG Cymru NHS Wales (2014) examined patients who could have required critical care but could not be admitted due to limited capacity over the one week that the study was conducted. The study found that bed availability in Wales is typically obstructed by delaying discharging patients ready to be discharged, the country’s weak critical bed capacity, and insufficient critical care staff. The study also indicated the need to escalate Welsh critical care capacity to reach 295 beds, as shown in Figure 2 appendix 6.
[bookmark: _Toc119387822][bookmark: _Toc117452505][bookmark: _Toc118859457]
Methodology
Navarro Sada & Maldonado (2007) define methodology as “Approaches, procedures, and the process leveraged to gather and evaluate data to achieve research goals.” Goundar (2012) presents a similar idea of a research methodology by stipulating that it describes the technique (s) and approach (es) utilized to perform specific research. This study will influence secondary data analysis to respond to its core research question: What is the most appropriate number of critical care beds to enhance bed accessibility to serve Welsh critical care needs adequately to enhance effective critical care delivery in Wales? 
[bookmark: _Toc117490330][bookmark: _Toc117619072]Johnston (2017) defines secondary data analysis as, “An evaluation of already collected data from previous researchers in a paper emphasizing the viability of secondary data analysis as a feasible approach for gathering research information”. However, Johnson suggests that the analysis must adhere to a systematic procedure to collect insightful data that respond to the research question. Johnston (2019) adds that the methodology is usually the best alternative for researchers who cannot use primary data collection methods, such as interviews, questionnaires, or observation, or have limited time to conduct the study. Therefore, a secondary data analysis approach will be employed in this research to collect data that will allow this study to achieve the following objectives:
· To enhance availability and accessibility to any form of critical care at any time.
· To alleviate Welsh critical care units’ flexibility in terms of occupancy rate to enable them to cope with an unexpected surge in critical care demand. 
The secondary data analysis methodology will utilise journal articles from the Online Library, PubMed, Google Scholar, and Research Gate. Government census statistics between 2011 and 2021 will be critical in this analysis. 
The secondary data from journal will reveal how to execute the ratio model used to propose the most suitable number of critical care beds for Wales. Ravaghi and colleagues stipulate that the ratio model of predicting critical care beds was invented in 1977, and it is grounded on “the proportion of the total length of stay (average length of stay × number of patients) over a specific duration.” The manner of executing the ratio model explained by Ravaghi and colleagues will be leveraged in this research to determine the most appropriate critical care beds to sufficiently serve Welsh critical care needs. The methods show that population is crucial when predicting the most appropriate critical care beds to sufficiently serve a hospital or region. Figure 3 appendix 7 below shows more details concerning the ratio model. In this regard, understanding how to execute the ratio model and gathering data about factors likely to overstretch Wales’s proposed critical care capacity will help predict an adequate critical care bed capacity for Wales.  
[bookmark: _Toc118859458][bookmark: _Toc119387823]The secondary data analysis approach employed in this research is congruent with the type of qualitative research described by Eyisi (2016) that relies on non-statistical data to gather information on a specific research topic from sources such as texts from previous research. Rahman (2020) presents a similar idea as Eyisi about this methodology by describing it as one that seeks to assemble and evaluate non-numerical data to comprehend occurrences or validate research statements. This type of research responds to the ‘what’ and ‘why’ aspects of research. Aspers & Corte (2019) say that this type of research promotes in-depth analysis of the problem at hand and aids in discovering specific themes and patterns relating to a research study. Therefore, secondary data analysis methodology is an appropriate approach for gathering data in this research. 
[bookmark: _Toc118859459][bookmark: _Toc119387824]Constraints 
The research will not obtain data from primary data that could have been collected using questionnaires and the data table shown in Table 2 and 3 appendix 8 below. The questionnaires could have been completed online via platforms like Microsoft Forms. Alternatively, a team of critical care staff could have been used to collect data per Table 3 appendix 8 below. The ability to use these primary methods of collecting data is obstructed by insufficient time to approach the ethics committee to access ITU during pre-winter pressures on the Welsh critical care capacity. Furthermore, the ongoing COVID-19 pandemic has altered the way in which ICU has become accessible. Moreover, according to Navarro & Maldonado (2007), acquiring the consent of individuals expected to assist in research as respondents or people exposed to stress is a vital ethical consideration in educational research. 
Staff in critical care teams that could have been employed to observe and record data as per Table 3 appendix 8. Therefore, limited time, the rights of critically ill patients to informed consent, and dignity constitute some of the reasons this study will entirely rely on secondary data and will exclude primary and observation data relating to:
· The proportion of patients delayed for over 4 hours to be discharged from the critical care units
· Occupied and empty critical care beds over a specific period in the Welsh critical care units
· Number of beds in the critical care units in each hospital in Wales

[bookmark: _Toc119387825][bookmark: _Toc118859460]Research – Constraints 
	
The complete dependence of this research on secondary data is its major limitation because it will exclude primary data such as the one illustrated in Tables 2 and 3 Appendix 8 below. The study is limited from the benefits of primary data and their collection methods, such as interviews, observation, and questionnaires. For instance, Jones et al. (2013) suggest that questionnaires escalate confidence in the validity of information because answers hinge upon how the questions are phrased. Jones and colleagues also add that the respondents can seek clarifications or request that the questions are presented in a language or version they understand well, which further adds to the validity of the information gathered. Jones and colleagues also add that primary research ascertains that the information gathered is up to date and allows researchers to collect data that addresses the specific focus of the study. Hence, the inability to gather the benefits of primary data and their collection techniques is a significant limitation of this study, which will be overcome by prioritizing the most recent journal articles that used primary methods of collecting data in their research.
[bookmark: _Toc117452506][bookmark: _Toc118859461][bookmark: _Toc119387826]Methodology and the link to the Objectives
The methodology explained above, based on secondary data analysis, supports the achievement of the research’s objectives: 
· To enhance availability and accessibility to any form of critical care at any time.
· To alleviate Welsh critical care units’ flexibility in terms of occupancy rate to enable them to cope with an unexpected surge in critical care demand. 

[bookmark: _Toc117452507]Reviewing journal articles from the databases mentioned earlier will help to recommend the number of beds that can help to overcome the delay and adequately serve the Welsh critical care demand. The journal articles are anticipated to provide information about factors to consider while proposing the most suitable number of critical care beds to serve a specific population adequately and how to use the ratio model in Wales. A suitable recommendation on the most suitable number of critical care beds for Wales will ensure that the country’s critical care capacity is flexible enough to respond to surging critical care demands, may it be due to an outbreak of pandemics or an increase in population in Wales. Similarly, the evaluation of Welsh census statistics reports will help understand Welsh population increase trends to suggest the most appropriate number of critical care beds for Wales that can adequately address current and future unforeseen demands for critical care services. Reviewing journal articles will also help unravel events resulting in delayed admission and discharge of critical care patients and the recommended strategies to overcome this time wasted.
[bookmark: _Toc118859463][bookmark: _Toc119387828][bookmark: _Toc117452508]
Specific Issues
[bookmark: _Toc118859464][bookmark: _Toc119387829]Critical Care Capacity Concern 
Population density and size are vital factors of consideration when assessing critical care capacity, according to Zampieri et al. (2020). Agreeably, Ravaghi et al. (2020) say that the regional distribution of a population is indispensable in predicting an able critical care capacity for a hospital or region. Welsh 2021 census statistics show that the country’s population is gradually growing because its population during the 2011 census was 3, 063,456, which rose to 3, 107,500 in 2021 (Roskams, 2022). This accounted for approximately a 1.4% increase or an increase in population by 44 thousand people over the ten years (Roskams, 2022). GIG Cymru NHS Wales (2014) reports that an ageing population is prone to a higher demand for critical care beds and presents Wales as an example of a country with an ageing population, particularly over 80 years old (Llywodreath Cymru Welsh Government, 2014), signifying a greater demand for critical care services. In this case, it is assumed that larger and aging populations spark a higher demand for critical care beds to propose beds that can meet the Welsh critical care demand without overstretching its capacity in line with Ravaghi and co-authors, who also associate population increase and aging with escalated demand for critical care services. Llywodreath Cymru Welsh Government (2014) also stipulates that older people over 65 years occupy approximately 66.67% of the critical care beds available in Welsh hospitals. Yet, they admit over 10000 critical care patients annually (DHCW, 2020). Agreeably, Pugh et al. (2021) say that the number of Welsh residents over 65 increased from 562,544 to 662,000 between 2011 and 2021. Pugh and colleagues also noted that people above the age of 80 experienced the increase more quickly than those between the ages of 65 and 79. This suggests that the current critical care beds and staffing may be under more potential strain. Indeed, the future demand might be overstretched based on GIG Cymru NHS (2014) claim that at least one chronic illness affects roughly 66% of Wales's over-65 population. According to GIG Cymru NHS Wales (2014), chronic illnesses among people aged 65 years and above increases their susceptibility to co-morbid illnesses or ICU admissions, which can cause sudden surge in demand to overstretch Welsh critical care capacity. In this sense, the Welsh population trend in terms of size and aging are vital concerns because the proposed number of critical care beds for Wales needs to be sufficient to meet its current and future critical care demand irrespective of surges in demand, perhaps sparked by the issues discussed above.
The outbreak of COVID-19 also signifies that critical care capacity is subject to overstretching due to the sudden demand for more critical care beds. Llywodreath Cymru Welsh Government (2022) reports that the Welsh critical care units admitted about twenty-six Covid-19 patients per day in the first week after 10th February 2022.  One thousand one hundred twenty-four critical care beds had been occupied by confirmed, suspected, and recovering COVID-19 patients, accounting for 12.8% of all Welsh hospital admissions (Llywodreath Cymru Welsh Government, 2022). This serves as a perfect example of the possible pressure of critical care needs that might happen. As of 8th February 2022, 28% of Wales’s acute care hospital beds had been occupied by patients diagnosed with Coronavirus, representing 1,124 beds in acute hospitals spread across Wales (Llywodreath Cymru Welsh Government, 2022). 
Appendix 4 the table clearly shows the surge in critical care demand caused in Wales between January and April of 2022. In this regard, weak critical care capacity in Wales is a significant issue in Wales that need to be addressed to alleviate its critical care delivery and provision efficiency.
[bookmark: _Toc118859466][bookmark: _Toc119387831]Timeliness 
Delays in receiving critical care and a critical care unit occupancy rate that is higher than the required level of 70% have a negative impact on Wales’s ability to give effective care. The occupancy rate of critical care units in Wales is currently above 80% and occasionally even above 100% (NHS, 2016). Patient transfers to other hospitals for critical care, cancellation of high-risk procedures, and deferred admissions are all consequences of the negligent administration of critical care in Wales (NHS, 2016), which endangers patients' best outcomes and may even lower their chances of life. Yet, the purpose of critical care is to stop deaths, or the worsening of a condition brought on by a life-threatening injury or disease. For instance, Davies (2022) reports about an actual incident via BBC Wales, where the Nuffield Trust team met a patient who had chest pains at Wrexham’s Maelor Hospital in North Wales but had to wait for over 12 hours outside the Accident & Emergency department. Although, 111. Wales.NHS.uk. (2021) reports that patients may take diverse durations in the ICU, where some may spend days or months, and others’ conditions may keep on deteriorating. However, Davies (2022) unveils that the average length of stay in Welsh critical care units is seven days, as illustrated in Figure 5 in Appendix 9 below. The lack of timeliness due to insufficient beds and wastage of time while moving patients to and from the critical care units are issues facing the Welsh critical care units. Yet, the country is susceptible to surging critical care demands that might overwhelm its capacity. Therefore, it is imperative to provide timely critical care delivery by ensuring that Welsh critical care units have enough critical care beds and enjoy a flexible occupancy rate to support the 70% maximum occupancy rate. This will help Wales's critical care units withstand the pressure of unexpected critical care demands.
Significance of the Subject 
Llywodraeth Cymru Welsh Government (2017) says that more than 9500 patients demand critical care in Wales annually, and the country’s critical care demand is escalating at a rate of approximately 4 to 5 % every year. Zampieri et al. (2020) highlight that population density is a vital factor to consider when examining the quality of critical care alongside organisational performance, timeliness, and commitment to critical care management protocols. Zampieri and colleagues’ argument reinforces this research in that to realise effective critical care. Equal attention must be channelled to all aspects of critical care delivery, not only timeliness and accessibility. However, Wales still has trouble accessing to critical care beds and it takes longer than necessary to get patients out of those beds due to delays. Subsequently, increasing the number of critical care beds and devising strategies to counter the events that result in the delay while discharging or admitting patients can help to alleviate effectiveness in the delivery and provision of critical care. 
Zampieri et al. (2020) say that access to critical care beds is directly proportional to the death/mortality rate, meaning that increasing the number of critical care beds regarding Wales’s population increase trend can reduce the rate of intensive care patients’ mortality. 
1000 Lives Plus (n.d.) employs severe sepsis to gauge the number of intensive care patients dying annually in Wales. According to 1000 Lives Plus, approximately 700 to 1100 individuals die in Wales due to severe sepsis. In this case, severe sepsis designates infectious illnesses that malfunction the operation of numerous body organs, necessitating critical care attention in the ICU. In this regard, critical care mortality is a significant issue in Wales based on the severe sepsis fatalities’ prevalence presented by 1000 Lives Plus. Improving bed accessibility based is one of the possible mitigation measures against these deaths based on the analysis above, rendering this research relevant. 
Correspondingly, Agency for Healthcare Research and Quality (AHRQ) (2018) links timeliness in the delivery and provision of critical care to reduced morbidity for chronic illnesses and death rate, which can be beneficial when achieved in Wales because timeliness is an issue in the country in the delivery of critical care. Tinker (2022) says that delayed patients’ access to critical care, perhaps due to increased demand for critical care services, instigates inpatient mortality and length of stay in the hospital. 
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The section considers the key findings from the sections covered above while linking them to the research question: What is the most appropriate number of critical care beds to enhance bed accessibility to serve Welsh critical care needs adequately to enhance effective critical care delivery in Wales? 
The research has demonstrated that timeliness and critical care bed accessibility are crucial elements in achieving effective critical care delivery in Wales because it has been linked to the high death/mortality rate of critical care patients, cancellation of admissions and the deterioration of their conditions.
 
The study also discovered that the prediction of sufficient critical care beds, whether using models, must consider factors likely to cause an unexpected surge in critical care demand. Examples of these factors include the general ageing status of a population, population size and growth, and the prevalence of chronic and co-morbid illnesses. Chronic illnesses, especially among an aging population, are directly proportional to ICU admissions or critical care demand. Furthermore, life-threatening pandemics, such as COVID-19, constitute another element that should be considered while predicting the most appropriate critical care beds to sufficiently meet a country’s critical care demand. Considering these factors ensures that the predicted critical care capacity in terms of the number of critical care beds that should be in a country or hospital not only address its current and future critical care demand. For instance, it has been identified that Welsh hospitals admit over ten thousand critical care patients annually. Still, the pandemic outbreak resulted in a sudden demand for critical care beds. The covid 19 demand led to occupying about 12.8% of Welsh critical care beds in the second week of February 2022. Determining the impact of such pandemics on the overall critical care capacity can help in projecting the maximum surge in critical care demand that a hospital can encounter, thus ensuring that the available critical care beds can withstand such pressure in demand. Therefore, population growth and size, the outbreak of pandemics, and the ageing trend of a country’s population entail crucial factors to consider while predicting a sufficient critical care bed capacity for a hospital or region to ensure that the decided capacity can adequately meet the prevailing critical care demand without being overwhelmed to promote effective critical care delivery. 
Additionally, a flexible occupancy rate is determined by the capacity of critical care beds in a hospital or region to accommodate all patients in need of critical care while leaving a specific portion of the beds unoccupied. The factors discussed above are vital in achieving a flexible occupancy rate in Wales because they help to cater to the unexpected surge in critical care demand. Fortunately, the rate of population increases in Wales, percentage of critical care beds occupied by confirmed, suspected, and recuperating COVId-19 patients, the prevalence of chronic illnesses among aging citizens in Wales, and the proportion of critical care beds occupied by elderly citizens of 65 years and above in Wales over a given duration have been established, which are 1.4%, 66%, 66%, and 14.28%, respectively. This research recommends that achieving a flexible occupancy rate of at least 70-80% in Wales can be attained by ensuring that the predicted critical care capacity using the ratio and formula models should be more by 36.92%, which is the average of the percentages outlined above. This is as good as to ensuring that the Welsh critical care capacity operates at an occupancy rate of at most 70%, which is among the expectations of the Welsh government from NHS Wales in the delivery of effective critical care see appendix 3. 
The research has upheld ratio method has been identified as the most appropriate approach to apply in the case of Wales because they involve simple arithmetic operations, including division and multiplication, and parameters, such as average length of stay, admission rate, population size, and the number of patients per duration, which the research has already established. For instance, the research has specified that the ratio model can be used to calculate Wales’s most appropriate critical care beds by multiplying the average length of stay in Welsh critical care units per year by the number of critical care patients divided by 365 days that make a year. The research has found that the average length of stay in Welsh hospitals is seven days, and the number of critical care patients admitted in Wales annually is approximately 10000. Applying the ratio model, Wales requires 192 critical care beds. However, an additional 36.92% of the 192 beds will be required in Wales to make it to 263 critical care beds to ensure the capacity can cope with unexpected surges in critical care demand. 36.92% represents the maximum surge in unexpected critical care demand that Wales can anticipate. Noticeably, the study results about the appropriate number of critical care beds in Wales performed by GIG Cymru NHS Wales (2014), which correlated to this research, varied only by 33 beds because it recommended 295 critical care beds since 2014. The variance can be attributed to the two years difference because this research proposed a current and future capacity of 263 beds. 
Alongside critical care bed accessibility, timelines have also been considered important for effective critical care delivery. Timeliness in the delivery of critical care in Wales has been identified to be chiefly triggered by delays in admitting and discharging patients from critical care units, insufficient beds in the hospital and delays in radiological investigations, and scarce ICU resources. Information provided in the document attached in appendix 3 unveils that timeliness is a major issue affecting critical care delivery in Wales and has been majorly attributed to the limited deployment of electronic solutions to allow critical care staff to record and use timely data. The document also reveals that capturing data in the critical care sector in Wales majorly relies on the conventional paper-based system, which is time-consuming because only three critical care units out of over 140 units leverage electronic systems to track patients’ data. Integrating electronic systems to allow critical care staff to record and use timely data regarding patients emerges as a feasible approach to promote the timely delivery of critical care, which is currently obstructed by the rampant use of the paper-based system. Generally, the research key themes support the research hypothesis because it resolves techniques and practicability of predicting the number of critical care beds needed in Wales using retrievable parameters and events that hamper the timely delivery of care based on the discussion above. 
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The five major stages of Gibbs’ reflective cycle shown in Figure 6 appendix 10 are employed to evaluate this research. According to the University of Cumbria (2020), the cycle attempts to provide a progressive improvement process by separating what transpired as expected and what did not. Adeani et al. (2020) posit that Gibbs’ cycle is crucial for reflecting on analysis, such as secondary data analysis employed in this research in a study to investigate how learners can execute Gibbs’ reflective cycle to reflect on their work. Adeani and colleagues utilised document analysis methodology to accomplish their goal. The findings showed that the cycle is an excellent alternative for reflecting on literary works that learners may be handling. The first stage is named description and gives background information about the topic at hand, while the second phase covers feelings that represent thoughts before and after the research (Adeani et al., 2020). Stage three is an evaluation that entails looking into the positive and negative aspects of a study in terms of what materialized as expected and what did not, which is followed by an analysis phase that attempts to answer the ‘why’ question of the evaluation in the previous stage (Adeani et al., 2020). Conversely, a conclusion follows, focusing on a summary of significant results and learned skills and their significance in facilitating improvement in the future (Adeani et al., 2020). The discussion in the subheadings below shows this study’s evaluation based on the described phases of the Gibbs’ cycle: 
Description
Timely delivery of critical care and bed accessibility are critical elements of an effective intensive care provision, which is usually hampered by insufficiency of critical care beds and delays as patients are admitted and discharged from the critical care units in Wales. Subsequently, this study sought to investigate and resolve some of the events that trigger delays as patients are moved to and from them the critical care units and the most suitable number of critical care beds to adequately meet its critical care demand irrespective of the surge that might happen in the future. The secondary data analysis method of collecting data was strengthened to gather data to address the aim of the study. The results attributed the delay to insufficient beds in the hospital, time wastage in radiological investigations, and scarce ICU resources and that a least 263 critical care beds are needed in Wales to sufficiently meet its critical care demand to minimize the mortality/death rate of critical care patients, cancellation of admissions, and the deterioration of their conditions, which the study has identified as the most significant ineffective critical care delivery.
Feelings 
The information in the word documents attached in Appendices 1 and 2 show that the motivation of the research was because of the feasibility to solve events that cause delay and a model (s) that can be easily performed to project an adequate critical care bed capacity for Wales. Fortunately, secondary data analysis of journal articles revealed the events highlighted above as the major cause of delay and that the ratio model is a suitable method that can be employed to predict the most suitable critical care beds that Wales needs to have. 
Evaluation 
The research successfully discovered an appropriate model to predict an adequate critical care capacity for Wales, events that cause delay, and factors to consider forecasting a bed capacity that can cater to Welsh current and future critical care demand bearing in mind that it is subject to overstretching. The presence and accessibility of journal articles from PubMed, Google Scholar, and Research Gate and the ability to critically analyse literature considerably contributed to the study’s ability to respond to its central research question. 
Analysis 
Initially, as represented by the word documents available in Appendices 1 and 2, the research looked forward to making use of both primary and secondary data to respond to its central research question. 
Access to Critical Care wards is still difficult due to several issues; occupancy in ICU, ongoing COVID-19 pandemic, pre-winter pressures, and insufficient time to observe and record data as per data Tables 1 and 2 available in appendix 8 below forced the research to rely on secondary data. Nevertheless, the research managed to identify events that cause delays and an appropriate method to predict the suitable critical care capacity through the analysis of secondary data, which was the goal of the study. Indeed, the use of secondary data analysis in this study has emphasised the importance of a flexible occupancy rate, especially where the predicted bed capacity is anticipated to withstand any unexpected surges in critical care demand. Consequently, Wales’s population size, growth rate, and ageing trend constitute some of the factors considered in the study that are likely to cause an unexpected critical care demand and have been accounted for in the 263 critical care bed capacity for Wales proposed by this study. 
Conclusion 
Timeliness in the delivery of care and bed accessibility emerge as integral aspects of an effective critical care delivery that Wales lacks due to delays while moving patients to and from the critical care units and an insufficient number of critical care beds. The research has also established that the ratio model is a suitable method to determine the critical care beds required in Wales combined with consideration of the factors likely to overstretch the predicted capacity. Future research could focus on using both secondary and primary data by preparing in advance to allow for time to consider and approach the Ethics committee and developing strategies to overcome the constraints that limited this study from using questionnaires and interviews. The research recommends tracking critical care data in Wales electronically to enable critical care staff to record and use timely data to evade delays. Welsh critical care capacity should be increased to 263 beds. 
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	Number of CC Beds 2022
	Predicted number of CC beds to meet CC demand in Wales 
	The total number of beds CC requires in Wales – W, Gov 2024

	198 & Grange UH 2021
	263
	295



Overall, effective critical care delivery in Wales is obstructed by time wasted whilst admitting and discharging patients and limited bed accessibility across critical care units in Wales. As a result, this research sought to mitigate this ineffectiveness in the delivery of critical care by focusing on essential beds of care accessibility at the time of need and events that result in time wastage while patients wait to be moved to and from critical care beds in Wales through secondary data analysis method. The secondary data analysis method employed by the research used online journal articles from PubMed, Google Scholar, and Research Gate. 
The key elements of the central research question showed that the study mainly aimed to enhance accessibility to any form of critical care at any time and alleviate Welsh critical care units’ flexibility in terms of occupancy rate to enable them to cope with an unexpected surge in critical care demand. The study also sought to establish events that result in time wasted in Wales’s critical care units. It was hypothesized that an approximate number of critical care beds could be recommended for Wales to enhance bed accessibility to sufficiently meet its critical care demand. The study identified the ratio method of predicting critical care beds suitable for Wales as the most applicable because it uses simple arithmetic operations and parameters, including the duration that patients are delayed, the number of critical care patients in Wales. To ensure that the projected bed capacity for Wales can address its current and future unexpected surge in critical care demand, factors such as the ageing trend and its rate of vulnerability to ICU admissions, size, and growth of the Welsh population should be considered to ensure that the proposed capacity facilitates a flexible occupancy rate throughout. The average of the percentages of these factors showed that Wales’s critical bed capacity should be 263 critical care beds. 
The research also found that the delay that occurs while moving critical care patients to and from the critical care units in Wales is caused by insufficient beds in the hospital and long delays in radiological investigations, and scarce ICU resources were some of the factors that have been identified to reduce timeliness in the delivery of critical care in Wales. However, it is to help critical care staff record timely data concerning events occurring in the critical care units emerged as the most feasible solution to the timeliness issue in Wales’s critical care, Link Appendix 3 WICIS FBC.

(Word count 8,420 introduction – Conclusion inc)
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Appendix 4
Table 1: Number of Critical Care beds by Health Board/ hospital across Wales as of 2019 (Llywodreath Cymru Welsh Government, 2019)
	Health Board
	Hospital name
	Unit Type
	Number of Beds

	Aneurin Bevan University Health Board
	Nevill Hall Hospital
	HDU / CCU
	8

	
	Royal Gwent Hospital
	CCU
	12

	
	
	HDU
	3

	
	
	PACU
	3

	
	Total beds
	All
	26

	Swansea Bay University Health Board
	Singleton Hospital
	HDU
	3

	
	Morriston Hospital
	HDU / CCU
	28

	
	Total Beds
	All
	31

	Betsi Cadwaladr University Health Board
	Wrexham Maelor Hospital
	HDU/ CCU
	12

	
	
	PACU
	2

	
	Glan Clwyd Hospital
	HDU / CCU
	11

	
	
	PACU
	2

	
	Ysbyty Gwynedd
	HDU / CCU
	11

	
	Total Beds
	All
	38

	Cardiff and Vale University Health Board
	University Hospital Wales
	HDU / CCU
	33

	
	
	PACU
	6

	
	University Hospital Llandough
	HDU / CCU
	7

	
	Total beds
	All
	46

	Cwm Taf Morgannwg University Health Board
	Prince Charles Hospital
	HDU / CCU
	6

	
	Royal Glamorgan Hospital
	HDU / CCU
	10

	
	Princess of Wales Hospital
	HDU / CCU
	8

	
	Total Beds
	
	24

	Hywel Dda University Health Board
	Bronglais General Hospital
	HDU / CCU
	3

	
	Prince Phillip Hospital
	HDU / CCU
	5

	
	Withybush General Hospital
	HDU / CCU
	7

	
	Glangwili Hospital
	HDU / CCU
	18

	
	Total Beds
	All
	33

	All Wales
	Total Beds
	All
	198
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Appendix 5
Figure 1: A graph showing a comparison of European and other countries’ critical care capacity in terms of critical care beds per 100000 people as of 2019 (Donaghy, 2020). 
[image: https://sluggerotoole.com/wp-content/uploads/2020/03/ICU-beds-by-country-4.png]
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Figure 2: The number of extra critical care beds required to cope with the prevailing and forecasted critical care demand in 5 and 10 years since 2014 according to GIG Cymru NHS Wales (2014).[image: ]
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Appendix 7
Figure 3: Details about ratio and Formula methods of predicting critical care beds for a hospital or country, where the first column contains the methods, the middle the countries where they are used, and third column the manner in which to implement them in the actual prediction of critical care beds (Ravaghi et al., 2020)
[image: C:\Users\user\AppData\Local\Packages\Microsoft.ScreenSketch_8wekyb3d8bbwe\TempState\Screenshot 2022-11-09 051929.png]
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Appendix 8
Table 2: Sample of online questionnaires that could have been executed via Microsoft Forms  targeting critical care providers in critical care units in Wales 
	Questions to the critical care providers
	Their significance in relation to the study’s objectives 

	1. Do you feel the critical care services you offer are the best and why?

	This question would give the researchers an overall overview of the respondents’ attitudes and commitment to their duties, irrespective of the challenges they encounter in the line of duty. Hence, it will be easy to determine whether personal delay by critical caregivers also contributes to the delay in delivering critical care.

	2. What factors do you feel hinder effective critical care delivery in your hospital, and how can they be overcome?

	  The answers would give the study a focus on the central issues to focus on to improve timeliness and flexibility in the capacity of the Welsh critical care units.

	3. Have you ever encountered complaints or reproaches over delaying offering services to patients?

	 The question will help to reconfirm whether the assumptions made from question 1 align with the respondents’ answers to this question.

	4. Do you feel the number of critical care beds in this hospital is enough and the critical care providers, and what number do you feel suits this organization?

	The opinions provided would help to propose the most appropriate number of beds to adequately serve the Wales population in critical care delivery to promote flexibility in responding to varying demands for critical care services.

	5. Are there times the hospital has been unable to allow admissions of patients, and what were some of the reasons?

	The answers would help determine the prime causes of each hospital’s critical care unit refusing to admit patients and recommend the most appropriate beds that overcome such in the future by exercising flexibility in capacity. 

	6. What is your confidence level in your hospital’s capacity to cope with surging demands for critical care such as the one sparked by the outbreak of COVID-19? 
	The answers would help to complement question 6’s response and check for consistency 



Table 3: A sample of raw primary data that could be recorded through observation by some critical care researchers who could have been posted in different critical care units across Wales for at least 2 weeks were it not for the constraints explained above
	
	Critical care team 1 researchers ‘ mean of the results gathered over 2 weeks
	Critical care team 2 researchers ‘ mean of the results gathered over 2 weeks
	Critical care team 3 researchers ‘ mean of the results gathered over 2 weeks
	Critical care team 4 researchers ‘ mean of the results gathered over 2 weeks
	
	Critical care team 5 researchers ‘ mean of the results gathered over 2 weeks

	The proportion of patients delayed for over 4 hours to be discharged from the critical care units 
	
	
	
	
	
	

	Occupied beds 
	
	
	
	
	
	

	Empty beds 
	
	
	
	
	
	

	Number of beds in the critical care units in each hospital visited 
	
	
	
	
	
	

	The percentage of Welsh citizens aged 65 years and above that occupy critical care beds
	
	
	
	
	
	

	Total averages for each category of the parameters mentioned above 
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Figure 5: A graph comparing the average length of stay in Wales’s hospitals and other countries  (Davies, 2022)[image: C:\Users\Hp\AppData\Local\Packages\Microsoft.ScreenSketch_8wekyb3d8bbwe\TempState\Screenshot 2022-11-12 142842.png]
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Appendix 10 
Figure 6: The six stages of Gibbs’ reflective cycle employed to evaluate this research  (University of Cumbria, 2020)
[image: C:\Users\user\AppData\Local\Packages\Microsoft.ScreenSketch_8wekyb3d8bbwe\TempState\Screenshot 2022-11-14 225013.png]
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Introduction

[bookmark: _Toc115704596] Critical care is integral in delivering wide-ranging medical and surgical services to save the lives of patients suffering from serious medical conditions. The likelihood of patients surviving such conditions is influenced by timeliness in accessing critical care. Wales’s critical care delivery and provision effectiveness are obstructed by inadequate access to critical care units and beds. The delay in discharging patients from the critical care beds also hinders timeliness. Consequently, the project proposal will use observers to survey and record data about bed accessibility per hour in the critical care units  and compare it with census statistics about the Welsh aging population’s trends to increase timeliness and flexibility to surging needs for critical care.



Organisational Problem

 

Wales’s critical care units does not provide timely care , which is usually attributed to the country’s small number of critical care beds and insufficient staff to manage these beds. Figure 1 below illustrates how limited critical care beds are limited across Wales. This limitation renders it hard to accomplish the Welsh Government’s target of ensuring that no more than 5% of patients are delayed for over 4 hours (GIG Cymru NHS, 2014). Supportably, National critical data unveiled that approximately 111377 critical care bed hours were lost between 2012 and 2013 due to the delay that occurred while patients waited to be moved to ward beds (NHS, 2016), accounting for about 13 years annually. Wales has the lowest capacity in terms of critical care beds across Europe because the average capacity of critical care beds in Wales as of 2014 was 3.2 beds per one hundred thousand people compared to the entire Europe, which was eleven beds (GIG Cymru NHS, 2014). Inadequate critical beds render it challenging to adhere to the proposed 75% occupancy of these beds by the Intensive Care Society (ICS) to cope with peak demand.  

 

[bookmark: _Toc115704597]Wales has an ageing population, particularly over 80 years old, that subjects it to a greater demand for critical care services. According to Pugh et al. (2021), the population of Wales’s citizens aged over 65 years escalated from 562, 544 to 662,000 between 2011 and 2021 (Roskams, 2022). Pugh and colleagues add that the increase was more rapid among citizens aged between 65 and 79 years and above 80 years. This signifies a potential increased pressure on the existing critical care beds and personnel. Indeed, GIG Cymru NHS (2014) reports that approximately 66% of Wales’s citizens aged over 65 years occupy the available critical care beds in the country because a similar percentage of this age bracket have at least one chronic illness. In this regard, lack of timeliness in critical care delivery, weak critical care capacity, and the rapidly increasing aging population that is more vulnerable to chronic diseases need to be addressed to alleviate the efficiency of Wales’s critical care delivery.



Reason for Addressing the Problem

[bookmark: _Toc115704598] As established above, effective care delivery in Wales is chiefly affected by delayed access to critical care and a high occupancy rate of critical care units beyond the recommended percentage of 70%. Currently, critical care units in Wales operate at an occupancy rate of over 80% and, at times, over 100% (NHS, 2016). Indeed, the occupancy rate is likely to encounter more pressure because Wales has an aging population that is more susceptible to co-morbid illnesses, heightening patients’ vulnerability to ICU admission. Agreeably, Simpson et al. (2021) report that co-morbid diseases escalate ICU admission rates based on a study that involved 41,230 patients. Furthermore, poor punctuality in the delivery of critical care in Wales triggered by the delay in discharging patients from critical care beds and insufficient critical care beds leads to transferring of patients to other hospitals for critical care, cancellation of high-risk operations, and deferred admissions (NHS, 2016), threatening patients’ survival. Yet, it is the role of critical care to prevent fatalities or worsening of a condition rooted in life-threatening injuries and diseases. Therefore, the need to deliver effective critical care and enable Wales’s critical care units to withstand the impending pressure of critical care demands by exercising timeliness in admitting and discharging patients from the critical care beds and alleviating their flexibility in occupancy rates is the reason behind this proposal.



Objectives



The project proposal aims to: 

· Reduce /eliminate limited access to any form of critical care in time 

· [bookmark: _Toc115704599]Alleviate Wales’s critical care units  to enable them to cope with the anticipated overstretching of its capacity due to the country’s rapidly aging population



Research Methods and their Justification

[bookmark: _Toc115704600]The objectives outlined above can be accomplished by observing and collecting insightful information from the critical care units for two weeks. Five critical care teams will be employed to collect information about bet accessibility per hour in the critical care units spread across Wales. This will help to determine the empty and occupied beds, meaning patients waiting to be discharged and the time taken, and those waiting to be admitted positing a suitable capacity for each. Alongside giving insight into the most appropriate critical care units and beds each should have; the information will also help propose a suitable number of staff to enhance timeliness in critical care delivery and provision. Wales’s census data about the proportion of its population that is aged over 65 years and their state of health will also be analysed to validate the ability of the proposed beds and critical care units to achieve the recommended 70% maximum occupancy rate. Approaches for determining the suitable number of beds required, such as Lyons’ and ratio-based method, will also be leveraged to improve Welsh critical care units’ occupancy rate.



Conclusion

Overall, increasing Welsh critical care units’ responsiveness and flexibility to the rapidly increasing demands for critical care will be accomplished by leveraging staff to observe and monitor five critical care units  to survey and record data about bed availability per hour in the critical care units and compare it with census statistics about the trends in the aging Welsh population. This information will aid in proposing sustaining the Welsh population’s demand for critical care and reduce mortality rates. Besides, it will aid in escalating Wales’s critical care units’ flexibility to safeguard it from overstretching its capacity and staff. The methodology to achieve the outlined objectives is observing and recording timely data by five critical care teams. 
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Figure 1: Figure illustrating the number of critical care units across Wales GIG (Cymru NHS, 2014)
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[bookmark: _Toc33199889]1. Executive Summary

[bookmark: _Toc33199890]1.1 Introduction



This FBC seeks approval to invest £16.831m over seven years in an all-Wales Critical Care Clinical Information System.

Approval is sought for a capital investment of £7.733m over three years to cover the supplier’s Implementation and Hardware Installation Charges, as well as NHS Wales’ implementation costs.

An additional £7.733m of capital charges funding is requested to cover the investment.

Revenue funding for will be provided by monies made available by Welsh Government to the Critical Illness Implementation Group, currently hosted by Hywel Dda University Health Board. The commitment to fund the project has been confirmed until 2020/21, and there has been an indication that funding will continue beyond 2020/21.  In the event of Welsh Government funding for the project being unavailable following the 2020/21 financial year, additional funding will be made available by the NHS Wales Health Boards, as per the agreement of the NHS Collaborative Chief Executives Group upon approval of the OBC in April 2018.



[bookmark: _Toc33199891]1.2 Strategic case

[bookmark: _Toc33199892]1.2.1 The strategic context



Informed Health and Care – a Digital Health and Social Care Strategy for Wales identifies that huge advances have occurred over recent years in our personal use of, and access to, information, computing applications and online services. It sets out a vision in which health professionals routinely capture information electronically at the point of care and have ready access to technology to support them to do their jobs effectively with automation and decision support wherever possible. Currently, the clear majority (12/15) of critical care units in Wales are using manually created paper charts to record observations and crucial patient information. Those that are using electronic systems are using systems that have been in place for a number of years and are not utilising the latest platforms and technologies.

The recently drafted Guidelines for the Provision of Intensive Care Services (GPICS) from the Faculty of Intensive Care Medicine give a clear recommendation for the use of clinical information systems in Critical Care. These guidelines state that use of clinical information systems will help to balance rising costs and increasing complexity of care. A fully automated collection of data from bedside devices has been linked to reduction in errors and improved patient safety.

The Critical Illness Implementation Group, established to oversee the implementation of the Delivery Plan for the Critically Ill, has recognised the vital importance of modern, accessible technology to improving care for critically ill people in Wales. It has committed support and agreed to invest the funding made available by the Cabinet Secretary for Health and Social Care in Wales to introduce a once-for-Wales information solution to revolutionise the way that critical care patient data are captured and used.

Together for Health – A Delivery Plan for the Critically Ill provides a strategic framework for Local Health Boards. It sets out the Welsh Government’s expectations of NHS Wales in delivering high quality critical care, ensuring that the right patient has the right care at the right time. The Delivery Plan is split into five core themes as listed below along with a rationale for how the Critical Care Clinical Information System supports this vision.

· Delivering appropriate, effective ward-based care – through the elimination of the use of paper charts and manual observations, meaning less time is spent collecting and accessing information and more time is spent delivering care to patients.

· Effective critical care provision and utilisation – By improving business intelligence, allowing for real-time or near-real-time reporting of key critical care statistics such as bed utilisation and by helping to support the reduction in variation across Wales by developing standard procedures through best practice.

· Timely Admissions to Critical Care- Through effective reporting and an overview of bed availability

· Timely Discharge from Critical Care – through improved monitoring of patients and increased data quality, meaning that clinicians are better able to plan and prepare for patients to be discharged from critical care.

· Improving information and Research- Improved data quality and automated reporting, as well as links to the national data warehouse mean that big data and deep learning techniques can be used to improve clinical practice.

The proposed Critical Care Clinical Information System will deliver state-of-the-art Critical Care ensuring effective and timely treatment for Wales’ critically ill patients across Wales.



[bookmark: _Toc33199893]1.2.2 The case for change



Across NHS Wales, there is limited deployment of electronic solutions to support and enable critical care staff to capture and use patient status data in the interest of timely and safe clinical care. Only three critical care units in Wales have access to an electronic system.

For all other critical care units, a huge amount of clinical observation data, including patients' vital signs, test results and details of infusions and treatments, are collected manually by critical care staff using handwritten A3 paper charts that are time-consuming to complete, open to errors and take ICU clinicians away from delivering direct patient care. 

These large charts also degrade once put into patients’ paper notes and are difficult to read elsewhere in the hospital, or on the unit, should a patient require re-admission. If a patient needs to be transferred between critical care units, either for specialist treatment or due to lack of available capacity, paper notes have to be copied to go with the patients. This is very time-consuming and often leads to degradation of the quality of notes transferred with the patient. 

Using the current paper-based system is time-consuming, uses a lot of space and is highly prone to errors of recording and interpretation. Nurses caring for critically ill patients complete a landscape-formatted A3 document at the bedside with the patient’s observations on a minute-by-minute basis. They also record administration of drugs and infusions, the delivery of care such as flushing venous and arterial lines, care for tracheostomies, washing and oral hygiene. They follow and record adherence to numerous care bundles such as pressure area care, central venous catheter, ventilator and mouth care, all on paper forms. Medication is requested on paper prescriptions and its dispensing is recorded on paper medication charts. All tests and investigations are requested away from the bedside and although many of the results are received via Wales Clinical Portal, these must be printed so that they are available at the bedside for discussion in ward rounds. 

Allied health professionals who provide assessment and treatment on critical care units often keep separate notes. These are not always available and accessible by the rest of the critical care team when working with the patient or discussing care with relatives.  

As some of the sickest patients in the hospital, synthesizing the clinical data for critically ill patients can be highly complex and involves interpretation of hand-written notes by numerous professional groups to give an overall picture that can be acted upon when taking decisions about care. Clinicians with experience of working in units with a Clinical Information System and ones without report significant loss of time in finding and collating the information required to make clinical decisions. 

Automating the collection of patient data frees nurses from significant manual data collection. It allows them to focus more of their time on hands-on patient care and engaging with relatives. Synthesis of patient data at the bedside allows for more informed and rapid care decisions by consultants during ward rounds. Accurate and complete data recording both reduces clinical errors and allows for verifiably accurate records for investigation of clinical incidents if and when these occur.

[bookmark: _Toc33199894]1.3 Economic case

[bookmark: _Toc33199895]1.3.1 OBC long list



The OBC considered a number of options assessing the scope of the solution, the avenues for technical delivery and the implementation approach. A summary of the longlist can be found in the table below.

		Service Scope

		Conclusion



		· Intermediate

		Preferred



		· Intermediate Plus

		Possible



		· Maximum

		Possible



		Technical / Service Solution

		



		· Supplier Hosted in Own Datacentre

		Preferred



		· Supplier Hosted in NHS Datacentre

		Possible



		· NWIS Hosted in NHS Datacentre

		Possible



		Service Delivery

		



		· Purchase of a Commercial Solution

		Preferred



		· In House Development

		Discounted



		Implementation

		



		· Phased by Health Board

		Preferred







Preferred way forward

The preferred way forward at SOC and OBC stages was to procure a commercially provided All-Wales Critical Care Clinical Information Solution, which would provide clinical functionality such as prescribing, observations and trend analysis and would also integrate with the NHS Wales Architecture to allow the sharing of data to and from the Critical Care Clinical Information Solution. 

Following approval of the OBC, the option was updated for suppliers to be able to host the solution in NHS Wales datacentres, this refinement was made following market engagement with suppliers to reflect the position of many suppliers in the market place who preferred the solution to be hosted by the Authority.



[bookmark: _Toc33199896]1.3.2 The procurement

1.3.2.1 Procurement Initiation

To initiate the procurement phase of the project an OJEU Notice was published on 24th May 2019 Ref: 2019/S 100-241779. The Notice advertised NHS Wales Informatics Services’ (NWIS) intention to procure a contract for a Critical Care Clinical Information System, the term of which would be seven (7) years with the option to extend for a further period of three (3) years up to a maximum of ten (10) years.  The procurement was undertaken using the Restricted Procurement Procedure.

A total of five (5) interested bidders responded to the Notice by completing the European Single Procurement Document (ESPD) pre-qualification process by the closing date of 12:00 noon on 25th June 2019.



1.3.2.2 Longlisting

The results of the ESPD pre-qualification evaluation were as follows:

		Supplier

		Pass / Fail 



		Ascom (UK) Ltd

		Pass



		GE Medical Systems

		Pass



		iMDsoft

		Pass



		Philips Healthcare

		Pass



		Willdoo Limited

		Fail 







The four suppliers that passed the ESPD thresholds received an Invitation to Tender (ITT), as part of this process, suppliers were invited to attend an engagement session to discuss the procurement process. Following this engagement session both iMDsoft and Philips Healthcare withdrew from the process, citing commercial reasons.






1.3.2.3 Shortlisting



The evaluation as based on the published criteria, the results of the process were as follows:

		Supplier

		Technical/Functional

(50%)

		Operational Governance, Commercial & Legal

(20%)

		Financial

(30%)

		TOTAL

		Rank



		Control*

		35.00%

		14.00%

		16.20%

		65.20%

		N/A



		Ascom (UK) Ltd

		37.63%

		13.52%

		12.36%

		63.51%

		1



		GE Medical Systems

		30.20%

		10.64%

		16.80%

		57.64%

		2





* the control row is provided for demonstration only and identifies the score that would be achieved for a bid where each evaluation criterion was considered "Acceptable", scoring a 7 and was priced at exactly the "Median" of all bids received.

The outcome of the evaluation exercise was that the contract for the all-Wales Critical Care Clinical Information System should be awarded to Ascom (UK) Ltd.  Although Ascom’s proposed solution was the higher value bid received, the evaluation process demonstrated that the technical and functional aspects of the proposal were of a higher quality. This supplier also made fewer changes to the proposed contract that were deemed to be detrimental to the Contracting Authority.


1.3.3 Overall findings: the preferred option



While only one of the benefits listed below is cash releasing, the others quantify the costs associated with the current paper-based system. The table below demonstrates that there are significant savings to be made in terms reducing the time spent on administering the paper-based system and the benefits of improving forecasting and data quality.

A summary of the benefits evaluation of the preferred solution, provided by Ascom(UK) Ltd are as follows: 

		Benefit

		Year 1 
(Jan 20 - Mar 21)

		Year 2
(Apr 21 - Mar 22)

		Year 3
(Apr 22 - Mar 23)

		Year 4
(Apr 23 - Mar 24)

		Year 5
(Apr 24 - Mar 25)

		Year 6
(Apr 25 - Mar 26)

		Year 7
(Apr 26 - Mar 27)

		TOTAL



		2% Reduction in Drug Spend

		£7,128

		£55,596

		£84,655

		£91,774

		£91,774

		£91,774

		£91,774

		£514,474



		Nursing Time

		£79,698

		£620,629

		£944,395

		£1,023,277

		£1,023,277

		£1,023,277

		£1,023,277

		£5,737,828



		Consultant Time

		£18,672

		£145,404

		£221,258

		£239,739

		£239,739

		£239,739

		£239,739

		£1,344,290



		Reduced average length of stay

		£157,533

		£1,507,063

		£2,097,912

		£2,349,310

		£2,349,310

		£2,349,310

		£2,349,310

		£13,159,750



		Reduced need for Data Clerks

		£7,701

		£92,418

		£223,342

		£258,769

		£258,769

		£258,769

		£258,769

		£1,358,537



		TOTAL SAVINGS

		£270,732

		£2,421,109

		£3,571,562

		£3,962,869

		£3,962,869

		£3,962,869

		£3,962,869

		£22,114,878









[bookmark: _Toc33199897]1.4 Commercial case

[bookmark: _Toc33199898]1.4.1 Agreed products and services



The agreed contract is for a Critical Care Clinical Information System for NHS Wales, across six (6) Health Boards with 14 separate installation sites. The initial scope covers only general adult critical care beds. However, there is scope in the Agreement for the solution to be rolled out to other critical care beds at each of the sites over the term of the Agreement.

The main aspects of the services sought from the proposed Contractor include the supply, configuration, deployment, support and training relating to the provisioning and implementation of the Critical Care Clinical Information System. The proposed services to be contracted for are summarised below. 



[bookmark: _Toc33199899]1.4.2 Agreed risk allocation and charging mechanism



Under the Agreement, Charges will not become payable until the supplier has completed 30 days of Stable Operations, meaning that the system has gone live with 30 consecutive days of the system performing within the agreed service levels. 

There are three types of Charges contained within the Agreement, and these are as follows:

1. Hardware Installation Charges will be payable in the first payment quarter following 30 days of stable operations.

1. Service Implementation Charges for each hospital site will be payable in the first payment quarter following 30 consecutive days of stable operations being achieved in that site.

1. Following the completion of the stable operations milestone in a hospital site, the Service Charges associated with that site will be payable to the supplier on a quarterly basis as set out in the Agreement.



The general principle is that risk is passed to ‘the party best able to manage them’, subject to value for money. 

The proposed Agreement will apportion service risks in the design, build and operational phases as follows:



Risk Transfer Matrix 

		

		Public

		Private

		Shared



		1.   Design risk

		

		

		· 



		2.   Construction and development risk

		

		· 

		



		3.   Transition and implementation risk

		

		· 

		



		4.   Availability and performance risk

		

		· 

		



		5.   Operating risk

		

		

		· 



		6.   Variability of revenue risks

		· 

		

		



		7.   Termination risks

		

		· 

		



		8.   Technology and obsolescence risks 

		

		

		· 



		9.   Control risks

		· 

		

		



		10. Residual value risks

		

		· 

		



		11. Financing risks

		· 

		

		



		12. Legislative risks

		

		

		· 







[bookmark: _Toc33199900]1.4.3 Key contractual arrangements



As a result of a Restricted Procedure Tender Process a robust agreement has been developed which contains the appropriate balance of responsibilities and contractual obligations for both Authority and Contractor to deliver the Critical Care Clinical Information System and associated services over the contract lifecycle.

The Critical Care Clinical Information System Agreement is a comprehensive one and is based on a Welsh version of a “cut down” version of CCS Model Form IM&T Services Agreement and was developed by the external Legal Advisors to the procurement. A standard set of terms and conditions have been agreed which cover all the key commercial/contractual principles important and applicable to the Health Boards and include:



· General obligations of the Parties

· Standards

· GDPR

· Services and Service Levels

· Implementation

· Quality Assurance and Performance Monitoring

· Warranties

· Delay Provisions

· Liabilities and Indemnity 



The contract is for 7 years with an option to extend for a further 3 years, bringing the total possible duration under the Agreement to 10 years.

There are no personnel implications and TUPE does not apply.




[bookmark: _Toc33199901]1.4.4 Agreed implementation timescales



The key milestones and delivery dates are as follows:

		Health Board

		Installation Site

		Anticipated Readiness for Service (RSn) Milestone

		Anticipated Stable Operations (SOn) Milestone Date



		Aneurin Bevan University Health Board

		The Grange University Hospital (SCCC)

		RS1

		01/11/2020

		SO1

		01/12/2020



		Cardiff and Vale University Health Board

		University Hospital Llandough

		RS2

		01/03/2021

		SO2

		31/03/2021



		

		University Hospital Wales

		RS3

		01/06/2021

		SO3

		31/06/2021



		Swansea Bay University Health Board

		Morriston Hospital 

		RS4

		01/05/2021

		SO4

		03/05/202]



		Betsi Cadwaladr University Health Board

		Wrexham Maelor Hospital

		RS5

		01/08/2021

		SO5

		31/08/2021



		

		Glan Clwyd Hospital

		RS6

		01/10/2021

		SO6

		31/10/2021



		

		Ysbyty Gwynedd

		RS7

		01/11/2021

		SO7

		01/12/2021



		Hywel Dda University Health Board

		Bronglais General Hospital

		RS8

		01/02/2022

		SO8

		03/03/2022



		

		Prince Philip Hospital

		RS9

		01/04/2022

		SO9

		01/05/2022



		

		Withybush General Hospital

		RS10

		01/06/2022

		SO10

		31/06/2022



		

		Glangwili General Hospital 

		RS11

		01/08/2022

		SO11

		31/08/2022



		Cwm Taf Morgannwg University Health Board

		Princess of Wales Hospital

		RS12

		01/06/2022

		SO12

		01/06/2022



		

		Royal Glamorgan Hospital

		RS13

		01/08/2022

		SO13

		31/08/2022



		

		Prince Charles Hospital 

		RS14

		01/10/2022

		SO14

		31/10/2022







Per the milestone approach adopted as set out above, the risk position for each NHS site is reduced given that payment is only made to the Contractor when the solution runs in a live environment for 30 days in accordance with key performance indicators.



[bookmark: _Toc33199902]1.4.5 Accountancy treatment



Applying the newly implemented IFRS16 standards, the assets underpinning delivery of service will be on the balance sheet of the NHS Wales Informatics Service.




[bookmark: _Toc33199903]1.5 Financial case



[bookmark: _Toc33199904]1.5.1 Financial expenditure

A summary of the costs for the project are detailed below.

		 

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Year 6

		Year 7

		TOTAL



		

		Jan 20/ Mar 21 

		Apr 21/ Mar 22

		Apr 22/ Mar 23

		Apr 23/ Mar 24

		Apr 24/Mar 25

		Apr 25/ Mar 26

		Apr 26/Mar 27

		



		

		(15 Months)

		 

		 

		 

		 

		 

		 

		



		CAPITAL 

		 



		Supplier Implementation Charges

		£1,497,097

		£2,506,055

		£2,036,768

		£0

		£0

		£0

		£0

		£6,039,920



		NWIS Implementation Costs

		£278,991

		£278,991

		£162,745

		£0

		£0

		£0

		£0

		£720,726



		Health Board  Implementation Costs

		£383,064

		£376,457

		£213,110

		£0

		£0

		£0

		£0

		£972,631



		Total Capital

		£2,159,152

		£3,161,503

		£2,412,622

		£0

		£0

		£0

		£0

		£7,733,277



		

		

		

		

		

		

		

		

		



		REVENUE

		 



		Supplier Service Charges

		£37,680

		£465,976

		£825,192

		£949,536

		£949,536

		£949,536

		£949,536

		£5,126,992



		Datacentre Costs

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£330,512



		NWIS Support Costs

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£2,201,574



		Health Board Support Costs

		£21,112

		£158,339

		£246,305

		£253,343

		£253,343

		£253,343

		£253,343

		£1,439,126



		Total Revenue

		£420,519

		£986,042

		£1,433,224

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£9,098,205



		TOTAL

		£2,579,670

		£4,147,545

		£3,845,846

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£16,831,482







[bookmark: _Toc33199905]1.5.2 Overall affordability and balance sheet treatment



The cost of the all-Wales Critical Care Clinical Information System over the initial 7 year contract period will be £16.831m.

It is anticipated that the funding for capital expenditure and depreciation will be provided by Welsh Government. In addition, Welsh Government has committed revenue funding of £1.000m per annum to the Critical Illness Implementation Group for the solution up until 2020/21. 

Welsh Government have also indicated that £1.000m per annum will be made available from future critical care budgets. The NHS Wales Chief Executives have also agreed to pick up any remaining revenue shortfall from their own revenue budgets, on a cost per bed basis. 
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[bookmark: _Toc33199907]1.6.1 Project management arrangements



The delivery of the Critical Care Clinical Information System will be supported by the Critical Care Clinical Information Solution Project Board, which will oversee the workstreams and work packages required to deliver the solution. The Project Board will report into the NHS Wales Collaborative Executive Group and NWIS Directors via the Critical Illness Implementation Group and will be supported by a number of workstreams focusing on delivery areas.



[bookmark: _Toc33199908]1.6.2 Benefits realisation and risk management 



In order to ensure that the value for money of the investment is appropriately evaluated, a benefits matrix for the programme has been included in the appendices to this FBC, monitoring of which will become the responsibility of the Critical Care Clinical Information System Project Board.

Risks have been identified and are described in the strategic case, a risk log will also be created for submission of the FBC for these identified risks. Ongoing risk management will form a key responsibility for the Project Board for the duration of the system’s implementation.



[bookmark: _Toc33199909]1.6.3 Post project evaluation arrangements



Initial lessons learned and evaluation reviews will be carried out for each Health Board implementation. 12 months following the final go-live, a full post project evaluation will take place.



[bookmark: _Toc33199910]1.7 Recommendation



On behalf of NHS Wales, the NHS Wales Collaborative Chief Executives Group and NHS Wales Informatics Service formally request that the Minister for Health and Social Services endorses the award of the contract for the all-Wales Critical Care Clinical Information System to Ascom(UK) Ltd and approve Full Business Case submission for the capital resources noted.



Signed:

Date:



Senior Responsible Owner

Project
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[bookmark: _Toc33199912]2.0 Introduction	



This Full Business Case (FBC) is for the provision of an All-Wales Critical Care Clinical Information System. This will be a fully managed system, capable of replacing all paper charts currently used for recording all patient observations and associated documentation on all Adult Critical Care Units across Wales. The new solution will also replace the system that is currently in use in three hospitals in Wales.

This FBC has been prepared using the agreed standards and Five Case Model format for business cases, as set out in the Better Business Case approach mandated by Welsh Government in 2018. The approved format is the Five Case Model, which comprises the following key components:

· the strategic case. This sets out the case for change, together with the supporting investment objectives for the scheme

· the economic case. This demonstrates that the organisation has selected the most economically advantageous offer, which best meets the existing and future needs of the service and optimises value for money (VFM)

· the commercial case. This sets out the content of the proposed deal

· the financial case, which confirms funding arrangements, affordability and the effect on the balance sheet of the organisation

· the management case, which details the plans for the successful delivery of the scheme to cost, time and quality.



[bookmark: _Toc33199913]Part A: the strategic context



[bookmark: _Toc33199914]2.1 Strategic Overview



“Informed Health and Care – a Digital Health and Social Care Strategy for Wales[footnoteRef:1]” identifies that huge advances have occurred over recent years in our personal use and access to information, computing applications and online services. It sets out a vision in which health professionals routinely capture information electronically at the point of care and have ready access to technology to support them to do their jobs effectively with automation and decision support wherever possible. [1:  Welsh Government (2015). Informed Health and Care: A digital Health and Social Care Strategy for Wales. Crown Copyright.] 


In its document “Guidelines for the Provision of Intensive Care Services[footnoteRef:2],”(GPICS) the Faculty of Intensive Care Medicine states “within the hospital, the Critical Care Unit is the example par excellence of where managing recording and processing large amounts of medical data becomes problematic and time consuming for physicians and nurses alike.” This is certainly the case in Wales, where Critical Care Units continue to collect and record a huge amount of clinical data manually every day. [2:  Faculty of Intensive Care Medicine/Intensive Care Society (2019). Guidelines for the provision of Intensive Care Services. https://www.ficm.ac.uk/standards-research-revalidation/guidelines-provision-intensive-care-services-v2 ] 


The recently drafted GPICS document: “Clinical Information Systems in Critical Care Areas” sets out the following recommendations for the use of Clinical Information Systems in Critical Care:



· CCCISs should be part of an electronic health record. The specification should include high-resolution data capture from patient monitoring, infusion devices, ventilators, cardiac output measurement, temperature management devices, intra-aortic balloon pumps, extra-corporeal life support (ECLS) devices, blood gas analysers and renal replacement therapy (RRT) devices. A CIS should be capable of customisable display of this information along with clinical notes. 

· The CCCIS should be connected to the hospital’s patient information system for demographic and admission/discharge data, to laboratories for results, to radiology for reports and to other key software, e.g. National Critical Care Audit Systems and Hospital Electronic Prescribing and Medication Administration (HEPMA) for electronic data sharing. The CCCIS should be able to collect and share electronically Critical Care Minimum Data Sets (CCMDS) and national audit data to facilitate electronic generation of reports and audit. In the event of replacing an existing CCCIS, it must be possible to access archived patient records in a user-friendly format. 

· Investigation ordering should be fully integrated and recorded and include electronic prescribing of drugs and fluids and ordering of laboratory and radiology services.  

· Daily summary plans should capture electronically activity data from the rest of the CCCIS, with the addition of free-hand text for healthcare professionals treating and visiting the patients.

· The CCCIS should be capable of forming worklists for individual members of the critical care team to allow patient- and staff-based lists of tasks to be completed. The CIS should include the ability to alert when tasks are near due, due and overdue, and record and audit performance. 

· There should be a functionality within the database to alert, within a short timeframe, lack of compliance with care bundles and specifically for physiological abnormalities that are undesirable or life threatening. These alerts should be via dashboards displayed clearly within the unit and also via text or email to smartphones or notepad-type devices carried by healthcare staff. 

· The CCCIS should include a customisable transfer/discharge summary, pulling key information from diagnoses, intensive care management, clinical notes, labs and medication. 

· Flexibility through accessing care records online or through mobile devices should be possible. 

· The CCCIS should handle authentication and authorisation through Single Sign On, including the use of RFID/smart cards/biometrics. 

· The system should provide a capacity to evolve sophisticated electronic decision support systems, to facilitate patient safety and quality. The CCCIS should be capable of feeding data to other telehealth solutions for remote monitoring and advice on patient management. 



As far back as 2005, the benefits of having automated information systems in critical care were recognised in clinical literature. In his 2005 article in Chest[footnoteRef:3], Garland made clear that the literature showed how “meaningful and sustained improvement of ICU performance requires a systems-oriented approach via a relentless process of studying and changing the ICU structures and processes.“ The article recognised that using a combination of paper records and online test requests and reporting “makes it difficult and inefficient for clinicians to acquire and integrate all of the necessary data, and is prone to oversight and error.” This is an avoidable risk that should as far as possible be designed out of a modern critical care system. [3:  Garland, A (2005). Improving the ICU: part 1. Chest. Jun;127(6):2151-64.] 


In addition to the requirement within GPICS to have a clinical information system in critical care units, the presence of such a system will support the achievement of a number of other standards within the document. Reduction of clinical risk through medicines reconciliation, regular review of patients by consultants and consistent implementation of evidence-based practice across Health Boards will be greatly assisted by the use of a standardised system that is accessible to all clinicians in multiple locations.

The Critical Illness Implementation Group, established to oversee the implementation of the Delivery Plan for the Critically Ill[footnoteRef:4], has recognised the vital importance of modern, accessible technology to improving care for critically ill people in Wales. It has committed support and agreed to invest the funding made available by the Cabinet Secretary for Health and Social Care in Wales to introduce a once-for-Wales information solution to revolutionise the way that critical care patient data are captured and used. [4:  Welsh Government (2017). Delivery Plan for the Critically Ill to 2020. Crown Copyright.] 


The development of an all-Wales Clinical Information System was first discussed in 2015, with a proposal made to the Critical Illness Implementation Group. In the first instance, the Group discussed the development in the context of immediately progressing to an integrated electronic ICU system that would allow oversight of 100+ beds at a time from a single centre to support local clinicians to deliver effective care at the bedside.

The clinical community in Wales considered electronic ICU a step too far as a single development given the starting point, and focus was shifted to introducing a single Clinical Information System for Critical Care in Wales. This would give immediate benefits for efficiency and patient care as well as providing the basis for future developments in telemedicine if clinicians considered these beneficial.

The proposed Critical Care Clinical Information System will deliver state-of-the-art Critical Care ensuring effective and timely treatment for critically ill patients across Wales.



[bookmark: _Toc33199915]2.2 Organisational overview



The strategic case describes the potential business scope and key service requirements for the project in relation to the above business needs. Critical Care services across Wales are currently provided in 16 hospitals across six Health Boards–Aneurin Bevan, Betsi Cadwaladr, Cardiff & Vale, Cwm Taf Morgannwg, Hywel Dda and Swansea Bay. The move by Aneurin Bevan UHB to the new Specialist Critical Care Centre will increase the number of beds but reduce the number of hospital sites providing care to 14. There are no critical care beds provided in Powys, with Powys patients receiving critical care elsewhere in Wales or over the border in England. The maximum number of critical care beds currently provided in Wales is 198 (rising to 200 when the Grange University Hospital opens in 2021), though this figure can vary according to service demand and availability of staff, equipment and space.

The Wales Critical Care and Trauma Network, as part of the NHS Wales Health Collaborative, will co-ordinate the programme on behalf of the Health Boards that provide critical care services. Across the different Health Boards, there is wide variation in the number of critical care beds provided. Table 1 sets out the number of Critical Care Units across each Health Boards and the number of Critical Care beds available at each hospital. It is on this basis that the programme will plan for the implementation of the CCCIS, with Health Boards made aware that if additional beds are commissioned beyond those numbers contained in the table below, they should include costs for installation of the CCCIS at those bedsides as part of the costs in their business cases. 

The CCCIS project will bring Health Boards onto the same product, including those already using a product that they have procured themselves previously. This will assist with delivery of some of the Wales-wide benefits, including seamlessly sharing information on patients transferring between organisations and reducing variation between Health Boards in terms of both care delivery and access by staff to facilities and technology to do their job to the best of their ability.






Table 1: Number of Critical Care beds by Health Board/ hospital across Wales (Current State).

		[bookmark: _MON_1566213411]Health Board

		Hospital name

		Unit Type

		Number of Beds



		Aneurin Bevan University Health Board

		Nevill Hall Hospital

		HDU / CCU

		8



		

		Royal Gwent Hospital

		CCU

		12



		

		

		HDU

		3



		

		

		PACU

		3



		

		Total beds

		All

		26



		Swansea Bay University Health Board

		Singleton Hospital

		HDU

		3



		

		Morriston Hospital

		HDU / CCU

		28



		

		Total Beds

		All

		31



		Betsi Cadwaladr University Health Board

		Wrexham Maelor Hospital

		HDU/ CCU

		12



		

		

		PACU

		2



		

		Glan Clwyd Hospital

		HDU / CCU

		11



		

		

		PACU

		2



		

		Ysbyty Gwynedd

		HDU / CCU

		11



		

		Total Beds

		All

		38



		Cardiff and Vale University Health Board

		University Hospital Wales

		HDU / CCU

		33



		

		

		PACU

		6



		

		University Hospital Llandough

		HDU / CCU

		7



		

		Total beds

		All

		46



		Cwm Taf Morgannwg University Health Board

		Prince Charles Hospital

		HDU / CCU

		6



		

		Royal Glamorgan Hospital

		HDU / CCU

		10



		

		Princess of Wales Hospital

		HDU / CCU

		8



		

		Total Beds

		

		24



		Hywel Dda University Health Board

		Bronglais General Hospital

		HDU / CCU

		3



		

		Prince Phillip Hospital

		HDU / CCU

		5



		

		Withybush General Hospital

		HDU / CCU

		7



		

		Glangwili Hospital

		HDU / CCU

		18



		

		Total Beds

		All

		33



		All Wales

		Total Beds

		All

		198







[bookmark: _Toc33199916]2.3 Business strategies 



Together for Health – A Delivery Plan for the Critically Ill provides a strategic framework for Local Health Boards. It sets out the Welsh Government’s expectations of NHS Wales in delivering high quality critical care, ensuring that the right patient has the right care at the right time. The Delivery Plan is split into five core themes as listed below:

· Delivering appropriate, effective ward-based care

· Effective critical care provision and utilisation

· Timely Admissions to Critical Care

· Timely Discharge from Critical Care

· Improving information and Research

The procurement of a Clinical Information System and the programme of clinical change that will be required to embed the system in practice will have an impact on the delivery of almost all of these themes from day one. The ability to quickly and easily record patient clinical data whilst freeing clinical staff to deliver more hands-on care will help to meet the second theme. The third, ensuring timely admissions to critical care, will be helped with clear information on patients within the unit to more effectively manage capacity. The fourth, timely discharge will be assisted with the use of decision algorithms as well as providing care more reliably in line with clinical pathways and care bundles for optimal patient outcomes. Finally, more complete collection of information will not only facilitate care for individual patients but also provide for better clinical audit and research to further improve quality of care through continuous improvement.
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The investment objectives for this project have been clarified following the OBC in order to create a smaller number of Investment Objectives that can be linked directly to benefits. As updated for the FBC, the Investment Objectives are as follows:



· Investment Objective 1: The Critical Care Clinical Information System should improve patient safety within critical care units

· Investment Objective 2: The Critical Care Clinical Information System should drive the timely provision of care and clinical information within the critical care units

· Investment Objective 3: The Critical Care Clinical Information System should improve the effectiveness of care provided within the critical care units, including an improvement in outcomes

· Investment Objective 4: The Critical Care Clinical Information System should increase efficiency within critical care across Wales, leading to improvements in planning and delivery of services



[bookmark: _Toc33199919]2.5 Existing arrangements



There is limited deployment of electronic solutions to support and enable critical care staff to capture and use patient status data in the interest of timely and safe clinical care. Only three of the 16 Critical Care Units identified above have any kind of electronic solution for capturing patient data at all.

For all other 13 Critical Care Units, a huge amount of clinical observation data, including patients' vital signs, test results and details of infusions and treatments, are collected manually by critical care staff using handwritten A3 paper charts that are time-consuming to complete, open to errors and take ICU clinicians away from delivering direct patient care. 

These large charts also degrade once put into patients’ paper notes and make them difficult to read elsewhere in the hospital or on the CCU should a patient require re-admission later. If a patient needs to be transferred between critical care units for specialist treatment or due to lack of available capacity, paper notes must be copied to go with the patients. This is very time-consuming and can lead to degradation of the quality of notes transferred with the patient. 

Three Critical Care Units in Wales (Royal Glamorgan Hospital, Prince Charles Hospital and Glangwili Hospital) have an electronic system - Intellispace Critical Care and Anaesthesia (ICCA) produced by Phillips Healthcare - that automatically collates data from monitors, devices and hospital information systems into one place, so that it can be accessed by clinical staff.

The current contract between Cwm Taf UHB and Phillips Healthcare is a three- year annual support and maintenance contract with an annual cost of £63,376 per annum. Cwm Taf has 16 Critical Care beds across the Royal Glamorgan and Prince Charles hospitals.

Glangwili hospital in Hywel Dda has a 1 year contract with Phillips that is due to expire at the end of 2020. The cost is approximately £24,000 per annum across 14 beds. This will be renewed again up until the planned implementation in Glangwili in August 2022.

The system currently implemented within the three units in Wales does not provide a full range of integration to the NHS Wales technical architecture as set out in the requirements specification for the procured system. While there is a feed from the Laboratories Information Management System (LIMS) for blood test results, the solution as currently deployed is unable to provide the full suite of interoperability required to support a ‘future-proofed’ approach to an electronic patient record for critical care. In addition, the systems have also been in place for several years and do not make use of the most recent advances in platforms and technology. 

This information has been incorporated into the Project implementation planning so that the above Health Boards transfer to the new CCCIS at the end of their current contract. This will avoid any gaps in system provision or double running costs being incurred.



[bookmark: _Toc33199920]2.6 Business needs



Using the current paper-based system is time-consuming, uses a lot of space and is highly prone to errors of recording and interpretation. Nurses caring for critically ill patients complete a landscape-formatted A3 document at the bedside with the patient’s observations on a minute-by-minute basis. They also record administration of drugs and infusions, the delivery of care such as flushing venous and arterial lines, care for tracheostomies, washing and oral hygiene. They follow and record adherence to numerous care bundles such as pressure area care, central venous catheter, ventilator and mouth care, all on paper forms. Medication is requested on paper prescriptions and its dispensing recorded on paper medication charts. All tests and investigations are requested away from the bedside and although many of the results are received via Wales Clinical Portal, these have to be printed in order to be available at the bedside for discussion in ward rounds. 

Allied health professionals who provide assessment and treatment on critical care units often keep separate notes. These are not always available and accessible by the rest of the critical care team when working with the patient or discussing care with relatives.  

As some of the sickest patients in the hospital, synthesizing the clinical data for critically ill patients can be highly complex and involves interpretation of hand-written notes by numerous professional groups to give an overall picture that can be acted upon when taking decisions about care. Clinicians with experience of working in units with a Clinical Information System and ones without report significant loss of time in finding and collating the information required to make clinical decisions. 

Automating the collection of patient data frees nurses from significant manual data collection. It allows them to focus more of their time on hands-on patient care and engaging with relatives. Synthesis of patient data at the bedside allows for more informed and rapid care decisions by consultants during ward rounds. Accurate and complete data recording both reduces clinical errors and allows for verifiably accurate records for investigation of clinical incidents if and when these occur.
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The Critical Illness Implementation Group has prioritised the implementation of a Clinical Information System in Critical Care as one of the key ways to achieve service improvement with benefits for patients across Wales. The Network has held several stakeholder engagement events to establish the scope of what such as system should do. The list of scope requirements has been influenced by the GPICS recommendations stated above and are summarised as follows:

· CCCIS should be part of an electronic patient record. The specification should include high resolution (minute-to-minute or higher) data capture from patient monitoring, infusion devices, ventilators, cardiac output measurement, temperature management devices, intra-aortic balloon pumps, Extra-Corporeal Life Support (ECLS) devices, blood gas analysers and renal replacement therapy (RRT) devices. A CCCIS should be capable of customizable display of this information along with clinical notes.

· The CCCIS should interface with the national Patient Identity Services for demographic data, and interface with the NHS Wales National Architecture. It should also integrate to other key software e.g. Wales Hospital Electronic Prescribing and Medication Administration (WHEPMA) for electronic data sharing. Specific NHS Wales systems also include:

· Welsh Clinical Portal (WCP)

· National Active Directory Service (NADEX)

· Patient Identity Services and the Master Patient Index (eMPI)

· The system should allow the production of performance management information to improve patient flow as well as the output of data for the Critical Care Minimum Data Set (CCMDS) and Intensive Care Audit and Research Centre (ICNARC) data set. As well as generating data for scoring such as Sequential Organ Failure Scoring (SOFA) and Acute Physiology and Chronic Health Evaluation II (APACHEII) scoring.

· Investigation ordering should be fully integrated and recorded, and include electronic prescribing of drugs and fluids and ordering of laboratory and radiology services. 

· Daily summary plans should capture electronically activity data from the rest of the CCCIS, with the addition of free-hand text for health-care professionals treating and visiting the patients. 

· The CCCIS should be capable of forming worklists for individual members of the critical care team to allow patient and staff based lists of tasks to be completed. The CCCIS should include the ability to alert when tasks are near due, due and overdue and record and audit performance.

· There should be a functionality within the database to alert, within a short time frame, for lack of compliance with care bundles and specifically for physiological abnormalities that are undesirable or life threatening. These alerts should be via dashboards displayed clearly within the unit and via text or email to smartphones or notepad-type devices carried by healthcare staff.

· The CCCIS should include a customisable Transfer/Discharge summary, pulling key information from diagnoses, Critical care management, clinical notes, labs and medication.

· Flexibility through accessing care records online or through mobile devices should be possible.

· The system should provide a capacity to evolve sophisticated electronic decision support systems, to facilitate patient safety and quality. The CCIS should be capable of feeding data to other tele-health solutions for remote monitoring and advice on patient management.

· The system should offer the opportunity for the standardisation of good practice patient care in critical care units across Wales.

These requirements, building on those identified in the Outline Business Case, were incorporated into the requirements specification for the procurement of the new system, as agreed by the CCCIS Project Board.
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Table 2 highlights the main benefits criteria, presented as they apply to patients, clinicians, operational and strategic managers alongside examples of their potential impact.

Table 2: High Level Benefits

		Ref

		Identified Benefit

		Benefit Type

		Cash Releasing?

		Beneficiaries

		Benefit Measure/Evidence



		BEN – 001

		2% reduction in overall drug spend through improved antibiotic stewardship and improved adherence to approved formularies.

		Financial

		Y

		NHS Wales

		Reduction in antibiotic prescriptions
Reduction in Drug Spend



		BEN – 002

		Reduction in nursing time spent recording observations increasing time spent providing patient care

		Financial

		N

		Patient, Nurses

		Time/Motion Studies



		BEN – 003

		Reduction in Consultant ward round time increasing time spent on patient care

		Financial

		N

		Patient, Consultants

		Time/Motion Studies



		BEN – 004

		2.5% Reduction in Average Length of Stay

		Financial

		N

		Patient, NHS Wales Services

		CCMDS Data



		BEN – 005

		Reduction in Data Clerk requirements

		Financial

		N

		NHS Wales, Planning, Management

		Time/Motion Studies



		BEN – 006

		Improved quality of care

		Quantitative

		N

		Patients

		Increased compliance with care bundles
Improving mortality/morbidity rate
Reduction in re-admissions
Reduction of post critical care primary care follow ups



		BEN – 007

		Improved Patient Safety

		Quantitative

		N

		Patients

		Reduction in number of untoward/adverse incidents
Reduction in Hospital Acquired Infections



		BEN – 008

		Improved data and reporting quality

		Quantitative

		N

		Clinicians, WG, NHS Wales

		Reduction in lead times for reporting
Reduction in production of CCMDS
Improved Business Intelligence



		BEN – 009

		Reduction in variation of clinical practice across Wales

		Quantitative

		N

		Clinicians, Patients

		Compliance with care bundles

Reductions in variation in practice (initial benchmarking required)
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The functions of a CCCIS that make it an invaluable tool include the capture of complex high-resolution physiological recordings, data from devices used during the patient care process, fluid and medication prescription and administration, staff activities and decisions in Critical Care Units together with administrative data for commissioning. 

Hospitals may opt for a specialised CCCIS or one that forms part of a wider Electronic Health Record (EHR). If a CCCIS is a component of an EHR, these clinically focused systems integrate a wide variety of applications within a monolithic architecture. Long- term sustainability and modernisation of CCCIS should be factored in.

However, the focus for the future must also include how to reduce information overload; improvement of efficiency and quality; and reduction of medical error. 

There is an evolving evidence base around the use of CCCISs to improve patient safety and quality [footnoteRef:5] [5:  https://www.ncbi.nlm.nih.gov/pubmed/25601743/] 


The introduction of a CCCIS has been proven to reduce length of stay[footnoteRef:6], errors in decision making[footnoteRef:7][footnoteRef:8] and errors in drug prescribing[footnoteRef:9]. Using CCCISs has proven to be time efficient [8].  [6:  https://www.ncbi.nlm.nih.gov/pubmed/25881560/]  [7:  https://www.ncbi.nlm.nih.gov/pubmed/26902081/]  [8:  https://www.ncbi.nlm.nih.gov/pubmed/29376502/]  [9:  https://www.ncbi.nlm.nih.gov/pubmed/29295272/] 


As more units adopt CCCISs, the large volumes of data that healthcare staff must process has led to refinement of ways to: improve the clinician/data interface, reduce the errors associated with filtering and extraction, and using medical data contained within a CCCIS.

A patient in the ICU may require over 200 clinician-led evidence-based decisions a day. The potential for error is real. A well designed integrated customised CCCIS can reliably standardise and reduce variation in this decision-making process and deliver a more consistent experience for all patients[footnoteRef:10]. Evidence is well established for the superiority of CCCISs in Care Bundle compliance[9] and in alerting for specific patterns of disease, e.g. early detection of sepsis[footnoteRef:11] and ARDS[footnoteRef:12]. CCCISs help improve the delivery of evidence based strategies to achieve high rates of compliance, e.g. low tidal volume ventilation[10] and central line care bundle delivery[footnoteRef:13]. [10:  https://www.ncbi.nlm.nih.gov/pubmed/29286945/]  [11:  https://www.ncbi.nlm.nih.gov/m/pubmed/29272901/?i=14&from=clinical%20information%20system%20icu]  [12:  https://www.ncbi.nlm.nih.gov/pubmed/29241249/]  [13:  https://www.ncbi.nlm.nih.gov/pubmed/29210764/] 


Translation of real-time data into alerts or summary intelligence about performance of individuals, teams and clinical services, with instant feedback via dashboards and automated alerts to mobile devices modifies decision-making practices and improves the clinical effectiveness of clinicians as well as enhancing patient safety and quality[12] [11]. Moving onto a digital platform can provide unique opportunities to collate and mine large sets of granular data, leading to better prediction of outcome and potentially allocation of resources[footnoteRef:14]. It also enables an introduction of tele-health services, which could form part of the solution to the workforce constrains experienced in critical care[footnoteRef:15]. [14:  https://link.springer.com/article/10.1007/s10916-017-0810-8]  [15:  https://www.ncbi.nlm.nih.gov/m/pubmed/28750911/?i=52&from=clinical%20information%20system%20icu
] 


If one consistent message has emerged from the literature on improving quality and safety in healthcare, it is that high-quality intelligence is indispensable[9]. Critical Care as a specialty must now embrace more formal processes to balance rising costs, complexity of care and patient safety. Application of systems engineering principles to Clinical Information Systems in the Critical Care environment will further enhance the safety and quality of care of our patients.

The Clinical Information System will deliver the following services and benefits to patients and clinicians, these will be fully evaluated and analysed quantitatively and the quantifiable benefits presented.

· Bedside collation and display of all patient clinical data.

· Introduction of a paperless system, increasing time at the bedside delivering patient care as well as reducing infection risk.

· Timely collection of data to supply national clinical audits and performance monitoring datasets.

· Ability to seamlessly share patient data between units when patients transfer between hospitals.

· Improved compliance with a greater range of patient care bundles, providing high-quality standardised care with the expectation of shorter length of stay.

· Prediction of discharge readiness to enable better flow planning through the hospital system and reduction in length of stay

· Remote viewing of patient data to support decision-making by more junior members of the clinical team with senior clinical opinion when senior clinicians are not available at the bedside

· Time saved carrying out administrative tasks that can be diverted back into direct patient care including improved efficiency during ward rounds

· Implementation of clinical care bundles on an all-Wales basis to standardise and improve quality and safety

· Improved accuracy of clinical record-keeping with automated data capture from bedside devices

· Improved provision of clinical data for audit and performance systems such as ICNARC and CCMDS

· Algorithms that improve detection of early signs of deterioration and readiness for discharge

· Reduction of paper costs

· Reduction in amount of time clinicians spend filling in manual forms

· Reduced number of errors

· Benefits of e- prescribing to reduce transcription errors.
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The main business and service risks associated with the potential scope for this project are detailed below, in Table 3, with the respective project actions for mitigation. 



Table 3: Main Risks

		General Risk 

		Description 

		Mitigation 



		Business 

		The risk that the procured CCCIS solution and supporting implementation programme do not resolve key critical care issues. 

		CCCIS will undertake a robust stakeholder engagement programme at all stages of development ahead of procurement to fully define the functional, technical, governance and business change requirements that are to be delivered. 





		Service 

		The risk that the procured CCCIS solution and implementation programme is not robust enough to support any unique requirements of each CCU that leads to inequity of service and inequality of access to clinical information. 



		CCCIS will undertake a requirements identification, review and ownership process at national and local levels for inclusion within both the procurement framework and business change planning. 



		Design 

		The risk that the procured CCCIS solution and supporting implementation programme is not fit for purpose and increases the workload of clinical users that requires executive intervention to resolve thereby not demonstrating the potential benefit. 



		CCCIS will undertake work to fully understand the context for how users will utilise the solution and develop a clear business change programme for all local health boards to implement. 



		Planning 

		The risk that the procured CCCIS solution and supporting implementation programme cannot be delivered within its assigned financial envelope or within the timescales. 



		CCCIS will establish a programme delivery timeline that will require full stakeholder review and acceptance that define clear financial expectations for all bodies. 



		Stakeholder Contribution 

		The risk that the procured solution and supporting implementation programme is specified based upon stakeholders’ requirements that are not fully representative of all staff groups nor Critical Care Units across NHS Wales. 



		CCCIS will establish and run a process that presents the requirements to stakeholders at specific points on the delivery schedule that they will be expected to review and sign-off. 



		Interface 

		The risk that the procured solution increases clinical workload due to poor mapping of functionality and low interoperability with other NHS Wales e-health solutions. 

		CCCIS will utilise the knowledge of an NWIS Senior Enterprise Architect to review all requirements and proposals. Local Health Boards are undertaking technology evaluations including interface work. Lessons learnt from these will inform the programme. The Programme will explore the option of evaluating interfaces during procurement with, for example, shortlisted suppliers to further assess risks and issues associated with interface management. 
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The project is subject to a number of constraints, these have been refined since the OBC stage to reflect the CCCIS project moving from the procurement to implementation stage:

· Limited availability of specialist resource across areas such as informatics, nursing and validation, both centrally and locally, may constrain the ability to implement and support the CCCIS.

· The layout, capacity, equipment and network infrastructure of existing Critical Care Units.

· Knowledge of the project team in relation to specialist ICT and clinical aspects of the programme.

· The change management requirements for implementing the CCCIS are significant. The change from paper-based records to electronic recording and reporting will require cultural as well as infrastructural change.

· Limited specialist resource in Informatics technical architecture and integration will constrain successful implementation.

· The project is constrained by the organisational priorities of the Health Boards/NWIS, meaning that appropriate resource may not be available at the required times
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The project is subject to a number of dependencies that are defined and detailed below. These will be carefully monitored and managed throughout the duration of the implementation of the CCCIS

· The CCCIS project is contingent upon funding for the service being agreed by stakeholders

· Specialist Informatics systems integration knowledge and support to provide technical expertise for the integration

· IT infrastructure at central and local health board levels to support the implementation of the new system, 

· Availability of peripheral hardware to support the CCCIS such as PCs and/or mobile devices

· CCCIS is recognised as one solution within a suite of other NHS Wales e-health solutions; as such the programme is dependent upon transparency and engagement in all directions with:

· All NWIS ICT programmes;

· Each Local Health Board’s appropriate programmes and structures;

· Any relevant professional body or standards developers.

· CCCIS is dependent upon all risks, issues and assumptions being monitored, tracked and communicated. Where other organisations’ programmes will require a review of any aspect of the CCCIS business case then it is their responsibility to raise it at the earliest opportunity.

· The success of the mobile working and technologies aspects of the programme and the subsequent benefit realisation is dependent upon availability of a sufficiently scaled-up and resilient organisational technical infrastructure e.g. highly reliable and pervasive Wi-Fi.
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In accordance with the Capital Investment Manual and requirements of HM Treasury’s Green Book (A Guide to Investment Appraisal in the Public Sector), this section of the FBC documents the procurement process and provides evidence to show that the most economically advantageous offer has been selected. The accepted offer is one which best meets the needs of Critical Care Services across Wales and therefore optimises value for money.
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The CCCIS Project Team, in light of consultation with a range of stakeholders, derived the key Critical Success Factors (CSFs) for the project from the core CSFs contained within the Green Book guidance, and validated and amended as appropriate.

The Critical Success Factors identified in the OBC are detailed below.

· CSF1- Business Needs: How well the option satisfies the existing and future business needs of NHS Wales

· CSF2- Strategic Fit: How well the option provides fit and synergy with other key elements of national and local Strategies relevant to supporting patient confidentiality

· CSF3- Benefits Optimisation: How well the option optimises the business outcomes and potential benefits (both qualitative and quantitative, direct and indirect to the NHS Wales), and assists to improve overall VFM (economy, efficiency and effectiveness)

· CSF4: Potential Achievability: How likely is this option to be achievable having regard to the ability of the various stakeholders to innovate, adapt, introduce, support and manage the required level of change, including the management of associated risks; the need for supporting skills (capacity and capability) and engender acceptance by staff and patients

· CSF5: Supply side capacity and capability: The ability of the marketplace and its potential suppliers to deliver the required services and deliverables

· CSF6: Potential Affordability: The ability of the relevant stakeholders – both national and local - to fund the required level of expenditure; the capital and revenue consequences associated with the proposed investment.
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The OBC set out a number of longlisted options. These are summarised in the table below:




Table 4: long list – summary of inclusions, exclusions and possible options



		Service Scope

		Conclusion



		· Intermediate

		Preferred



		· Intermediate Plus

		Possible



		· Maximum

		Possible



		Technical / Service Solution

		



		· Supplier Hosted in Own Datacentre

		Preferred



		· Supplier Hosted in NHS Datacentre

		Possible



		· NWIS Hosted in NHS Datacentre

		Possible



		Service Delivery

		



		· Purchase of a Commercial Solution

		Preferred



		· In House Development

		Discounted



		Implementation

		



		· Phased by Health Board

		Preferred







Preferred way forward

The preferred way forward at SOC and OBC stages was to procure a commercially provided All-Wales Critical Care Clinical Information Solution, which would provide clinical functionality such as prescribing, observations and trend analysis and would also integrate with the NHS Wales Architecture to allow the sharing of data to and from the Critical Care Clinical Information Solution. While the preferred option at OBC stage was that the supplier would host the solution in their own datacentre, subsequent market analysis determined that this was not a feasible approach for all suppliers in the marketplace, therefore, suppliers were given the option of whether they would host the solution in either their own or an NHS datacentre.

As per the OBC, implementation of the solution is to be provided in a phased Health Board by Health Board implementation.

This preferred option formed the basis for the procurement process.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To initiate the procurement phase of the project an OJEU Notice was published on 24th May 2019 Ref: 2019/S 100-241779. The Notice advertised NHS Wales Informatics Services’ (NWIS’) intention to procure a contract for a Critical Care Clinical Information System, the term of which would be seven (7) years with the option to extend for a further period of three (3) years up to a maximum of ten (10) years. The advert as published can be found at Appendix 1.

A total of five (5) interested bidders responded to the Notice by completing the European Single Procurement Document by the closing date of 12:00 noon on 25th June 2019
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The longlist criteria at the PQQ stage contained a number of mandatory questions as required under the Public Contracts Regulations 2015. Suppliers were also required to answer a number of bespoke questions relating to their offering and these are detailed in the table below.



Table 5: ESPD Bespoke Questions

		Question Area

		Question Details



		Q1 General

		Please confirm that your solution is a dedicated Critical Care Clinical Information System and Not part of a larger Electronic Patient Record (EPR) System.



		Q2 Experience

		Please provide evidence of successful implementation of the Solution in at least 1, preferably more, NHS Trusts / Health Boards in the UK or equivalent healthcare organisation in the EU, with the Solution covering multiple adult Critical Care Units.

As part of this response, highlight any issues experienced in the implementing of the solution and the lessons learnt from these issues. Evidence provided must be for sites implemented in the last 3-5 years and must be of a comparable size to this contract.



		Q2(a) Experience

		Using examples of contracts delivered over the past 3 years please provide an example of the development of a successful system integration that has been implemented where the product was integrated with the NHS customers’ existing software, with particular emphasis on Patient Administration System (PAS), laboratory, haematology, microbiology and radiology solutions.



		Q3 Data Provision

		Using the examples in question 2 above, please confirm the system provides for the automated collection and calculation of Critical Care Minimum Data Set (CCMDS) data.



		Q4 Clinical Content

		Using the examples in question 2 above, please confirm that the system WILL provide the ability for electronic prescribing, using a pre-approved formulary used in the NHS. The response must clearly describe how your solution can meet our needs.



		Q5 Medical Device Directive Regulation Requirements

		The supplier MUST have made an assessment under the Medical Devices Directive 2007/47/EC / The Medical Devices (Amendment etc.) (EU Exit) Regulation 2019 as the whether the product is considered a medical device. Please confirm this has been undertaken.



		Q6 Medical Device Directive Regulation Requirements

		Please confirm that where the assessment has identified the product as / or it is known to be a medical device the supplier:

· MUST have CE marked the product and MUST provide a Declaration of Conformity appropriate to the class of medical device.

· MUST provide evidence of conformity against ISO 14971.

· MUST provide evidence of conformity against ISO 13485.

· MUST provide evidence of its transition plans to Medical Devices Regulation 2017/745 / The Medical Devices (Amendment etc.) (EU Exit) Regulation 2019.

· MUST provide evidence of post-marketing surveillance; including any field safety notices issued relating to the product.

· MUST provide the details of the notified body which approved the CE marking of the product where the product is classified greater than a class 1 medical device



		Q7 Medical Device Directive Regulation Requirements

		The supplier MUST provide evidence of the Clinical Safety Case and Hazard log associated with the product.



		Q8 Medical Device Directive Regulation Requirements

		The supplier MUST provide evidence of the clinical incidents reported associated with the product within the last 2 years.



		Q9 Medical Device Directive Regulation Requirements

		Where the product is not considered a medical device the supplier MUST demonstrate compliance with NHS Digital DCB0129 Clinical Risk Management: its Application in the Manufacture of Health IT Systems standard.







These criteria were applied as either a pass or fail to each supplier, in accordance with the European Single Procurement Document Process and as advertised in the Notice.
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As a result of applying these criteria, the evaluation list was as follows:

Table 6: Longlist Outcome

		Supplier

		Pass / Fail 



		Ascom (UK) Ltd

		Pass



		GE Medical Systems

		Pass



		iMDsoft

		Pass



		Philips Healthcare

		Pass



		Willdoo Limited

		Fail 







The four suppliers that passed the ESPD thresholds received an Invitation to Tender (ITT), as part of this process, suppliers were invited to attend an engagement session to discuss the procurement process. Following this engagement session both iMDsoft and Philips Healthcare withdrew from the process, citing commercial reasons.
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ITT responses were received from two suppliers and these were evaluated in accordance with the evaluation model set out in the ITT documentation. The evaluation was on the basis of 65% of the scoring would be for quality, with the remaining 35% of scoring being allocated based on the price of the proposed solution. The qualitative criteria for evaluation are provided in the table below:






Table 7: ITT Scoring Criteria

		Score

		Definition/ Guidance



		10

		Excellent/Exceptional – Strong response, meets the requirement and potentially adds value. 



		7

		Adequate response, meets the requirement adequately e.g. the response is fully compliant and supported by explanatory text and / or evidence indicating how the proposed solution meets or will meet the requirement by the implementation phase.  



		3

		Partial – Marginal response, meets some aspects of the requirement but not others, e.g. the response is partially complaint and is supported by explanatory text and / or evidence indicating how the proposed solution meets or will meet the requirement by the implementation phase. This response also indicates which aspects of the requirement will not be met. 

This score may also be allocated to:

· requirements where the response is labelled ‘Fully Compliant’ and/or Partially Compliant but appropriate explanatory text / and or evidence is not provided. 



· requirements where the response is labelled “Fully Compliant” but the explanatory text / evidence does not demonstrate compliance to the requirement or is in conflict with other statements made by the bidder.



· to requirements where the bidder has proposed changes to the standard drafting from the Authority that are considered to have a detrimental effect. 



		0

		Unacceptable – no response or wholly inadequate 







Weightings were added to each section of the responses to be evaluated. These weightings were based on their relative importance to the authority. A breakdown of the overall weightings can be seen in the table below.



Table 8: ITT Evaluation Weightings

		Criteria

		Weighting



		Functional/Technical (Authority Requirements)

		50%



		Commercial/Legal and Operational Governance

		20%



		Financial (including 10 year price of contract)

		30%



		TOTAL

		100%







The full detail of the evaluation scoring is contained within the Award Recommendation Report in Appendix 2.
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As a result of applying the criteria detailed above, the outcome detailed in the table below was recorded.

Table 9: Evaluation Outcome

		Supplier

		Technical/Functional

(50%)

		Operational Governance, Commercial & Legal

(20%)

		Financial

(30%)

		TOTAL

		Rank



		Control*

		35.00%

		14.00%

		16.20%

		65.20%

		N/A



		Ascom (UK) Ltd

		37.63%

		13.52%

		12.36%

		63.51%

		1



		GE Medical Systems

		30.20%

		10.64%

		16.80%

		57.64%

		2





* the control row is provided for demonstration only and identifies the score that would be achieved for a bid where each evaluation criterion was considered "Acceptable", scoring a 7 and was priced at exactly the "Median" of all bids received.

The outcome of the evaluation exercise was that the contract for the all-Wales Critical Care Clinical Information System should be awarded to Ascom (UK) Ltd.  Although Ascom’s proposed solution was the higher value bid received, the evaluation process demonstrated that the technical and functional aspects of the proposal were of a higher quality. This supplier also made fewer changes to the proposed contract that were deemed to be detrimental to the Contracting Authority.

This recommendation was approved by the all-Wales Critical Care Clinical Information System Project Board on 27th November 2019.
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A benefits register has been created for the implementation of the new system. This builds on and rationalises benefits previously identified in the OBC and includes benefits categorised as Financial (i.e. Cash-Releasing), Economic (i.e. tied to a cost/time saving that can be quantified to a cash equivalent) and more general quantitative benefits (i.e. that can be measured through an operational output such as a clinical outcome score). While only one of the benefits identified is cash releasing, there is a clear theme of improved clinical and operational effectiveness, which should drive value for money improvements in critical care throughout Wales.

The benefits register and plan for this project are contained within Appendix 3 and the table below provides an overview of the identified Financial and Economic benefits. More information on how the identified financial benefits were used in the economic appraisals are included within section 3.9 of this document.




Table 10: Identified Financial and Economic Benefits



		Reference

		Description

		Benefit Type

		Cash Releasing (Y/N)



		BEN-001

		2% reduction in overall NHS Wales Critical Care Drug Spend[footnoteRef:16] [16:  Based on Critical Care Drug spend from Medusa in 2018/19. 2% target is linked to similar initiatives mentioned in the WHEPMA Business Case and the Royal Cornwall Hospitals NHS Trust Business Case for HEPMA (2012). ] 


		Financial

		Y



		BEN-002

		Reduction in nursing time spend collecting observations.[footnoteRef:17] [17:  Nurses are currently required to use paper charts in order to input information, this benefits analysis calculates a conservative estimate of a time saving of 2 minutes per hour for ward nurses using the system] 


		Economic

		N



		BEN-003

		More effective Consultant ward rounds due to patient information being displayed electronically.[footnoteRef:18] [18:  As the Critical Care Clinical Information Solution will allow information to be immediately represented visually, a conservative estimate of two minutes per bed per consultant ward round has been calculated here] 


		Economic

		N



		BEN-004

		2.5% reduction in average length of stay across Wales.[footnoteRef:19] [19:  Due to improved forecasting, planning and clinical information an assumption in a 2.5% reduction in the average length of stay within Critical Care has been projected here ] 


		Economic

		N



		BEN-005

		50% reduction in requirement for ITU Data Clerks due to improved/automated reporting facility.[footnoteRef:20] [20:  Currently all ITUs require a full time Data Clerk to be on duty every day within the unit. This is to record ICNARC and CCMDS data. As the new solution will automate a large amount of this information and reporting, a 50% saving has been identified here ] 


		Economic

		N
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The main risks affecting the project have been detailed in Table 3 above. The risk will be shared between the supplier, NWIS and the participating NHS Wales Health Boards. An initial project risk log has been created and is available in Appendix 4, this will be managed by the project throughout the implementation process.
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This section provides an overview of the costs and benefits associated with the selected service provider, Ascom(UK) Ltd.

More detailed information for each cost and benefit line is included within the economic appraisals in Appendix 5 of this document.
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Since the development of the OBC, the benefits associated with the procurement of the Critical Care Clinical Information System have been re-assessed and additional benefits have been identified. The original benefits in the OBC, based on time and motion studies of nurse/patient interactions and Consultant ward rounds have been retained and three additional benefits have been identified for the purpose of the economic appraisal. A description of each benefit, its underlying rationale and any relevant sources are detailed below.
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One of the key components of the proposed Critical Care Clinical Information System is the ability to support electronic prescribing and medicines administration. The system will also link to the Welsh Hospital Electronic Prescribing and Medicines Administration System (WHEPMA). It is anticipated that greater adherence to the formulary and using less expensive medicines will bring about a reduction in overall drug spend. In line with similar business cases produced by the Royal Cornwall Hospitals trust and NHS Wales on their HEPMA systems, a 2% reduction in drug spend within critical care will be targeted. This is a cash releasing saving for NHS Wales.

The figures provided in this FBC are based on Medusa data from 2017/18 which showed an overall critical care drug spend of £4,588,677



The table below shows the potential cash releasing savings associated with a 2% reduction in overall drug spend in Critical Care.

Table 11: Benefit 1 – 2% Reduction in Critical Care Drug Spend

		 

		17/18 Drug Spend

		Year 1 
(Jan 20 - Mar 21)

		Year 2
(Apr 21 - Mar 22)

		Year 3
(Apr 22 - Mar 23)

		Year 4
(Apr 23 - Mar 24)

		Year 5
(Apr 24 - Mar 25)

		Year 6
(Apr 25 - Mar 26)

		Year 7
(Apr 26 - Mar 27)

		Total Saving 



		2% Drug Saving

		£4,588,677

		£7,128

		£55,596

		£84,655

		£91,774

		£91,774

		£91,774

		£91,774

		£514,474



		TOTAL (£ Savings)

		£91,774

		£7,128

		£55,596

		£84,655

		£91,774

		£91,774

		£91,774

		£91,774

		£514,474










[bookmark: _Toc33199942]Benefit 2 – Reduction in nursing time spent recording observations



Currently, nurses in critical care units across Wales are required to collect and record all observations on paper charts. The Critical Care Clinical Information System will collect all of these observations directly from the bedside devices and display the information within the patient’s record. A conservative estimate on the amount of time spent by nurses in completing the observation charts, based on time and motion studies carried out in the Royal Gwent, is that the automation of observation data collection will save 2 minutes per hour of nursing time per hospital site. While this benefit is not cash releasing it does highlight the cost of time wasted by using paper observation charts, which could otherwise be spent on providing direct care to patients. The table below shows a breakdown of the potential savings based on a middle of scale Band 5 Nurse within critical care.









Table 12: Benefit 2 – Nursing Time Saved



		Hospital name

		 Year 1 
(Jan 20 - Mar 21) 

		 Year 2
(Apr 21 - Mar 22) 

		 Year 3
(Apr 22 - Mar 23) 

		 Year 4
(Apr 23 - Mar 24) 

		 Year 5
(Apr 24 - Mar 25) 

		 Year 6
(Apr 25 - Mar 26) 

		 Year 7
(Apr 26 - Mar 27) 

		 Cost Savings over lifetime of Project (7 years) 



		The Grange University Hospital

		£63,252.00

		£153,491.52

		£153,491.52

		£153,491.52

		£153,491.52

		£153,491.52

		£153,491.52

		 £984,201 



		Morriston Hopital

		£0.00

		£131,451.71

		£143,258.75

		£143,258.75

		£143,258.75

		£143,258.75

		£143,258.75

		 £847,745 



		Princess of Wales Hospital

		£0.00

		£0.00

		£34,071.74

		£40,931.07

		£40,931.07

		£40,931.07

		£40,931.07

		 £197,796 



		Wrexham Maelor Hospital

		£0.00

		£47,621.73

		£71,629.38

		£71,629.38

		£71,629.38

		£71,629.38

		£71,629.38

		 £405,769 



		Glan Clwyd Hospital

		£0.00

		£33,073.77

		£66,512.99

		£66,512.99

		£66,512.99

		£66,512.99

		£66,512.99

		 £365,639 



		Ysbyty Gwynedd

		£0.00

		£23,192.40

		£56,280.22

		£56,280.22

		£56,280.22

		£56,280.22

		£56,280.22

		 £304,594 



		University Hospital Wales

		£16,445.52

		£199,538.98

		£199,538.98

		£199,538.98

		£199,538.98

		£199,538.98

		£199,538.98

		 £1,213,679 



		University Hospital Llandough

		£0.00

		£29,812.78

		£35,814.69

		£35,814.69

		£35,814.69

		£35,814.69

		£35,814.69

		 £208,886 



		Prince Charles Hospital

		£0.00

		£0.00

		£17,808.95

		£35,814.69

		£35,814.69

		£35,814.69

		£35,814.69

		 £161,068 



		Royal Glamorgan Hospital

		£0.00

		£0.00

		£34,015.52

		£51,163.84

		£51,163.84

		£51,163.84

		£51,163.84

		 £238,671 



		Bronglais General Hospital

		£0.00

		£2,445.74

		£15,349.15

		£15,349.15

		£15,349.15

		£15,349.15

		£15,349.15

		 £79,192 



		Prince Phillip Hospital

		£0.00

		£0.00

		£25,581.92

		£25,581.92

		£25,581.92

		£25,581.92

		£25,581.92

		 £127,910 



		Withybush General Hospital

		£0.00

		£0.00

		£29,812.78

		£35,814.69

		£35,814.69

		£35,814.69

		£35,814.69

		 £173,072 



		Glangwili Hospital

		£0.00

		£0.00

		£61,227.94

		£92,094.91

		£92,094.91

		£92,094.91

		£92,094.91

		 £429,608 



		Totals

		 £79,698 

		 £620,629 

		 £944,395 

		 £1,023,277 

		 £1,023,277 

		£1,023,277 

		 £1,023,277 

		£5,737,828 







[bookmark: _Toc33199943]Benefit 3 – Reduction in Consultant ward round time



The use of paper charts also has an impact on the timely completion of consultant ward rounds. Currently, any information including graphs and trends are taken directly from the paper observation charts completed by nurses on the unit. This means that time is spent at each patient’s bedside attempting to locate and interpret the most relevant information from the paper charts. A Critical Care Clinical Information System will provide the information immediately and intuitively allowing consultants conducting the ward round to display the information as they require it. Again, based on time and motion studies conducted in the Royal Gwent Hospital, a conservative time estimate of two minutes per bed per ward round has been factored into the economic appraisal. While this is not a cash releasing benefit, it highlights the cost of time wasted due to the paper-based system, which could otherwise be spent on direct patient care. A breakdown of the potential savings is outlined in the table below:





Table 13: Benefit 3 – Time saved on consultant ward rounds

		Hospital name

		 Year 1 
(Jan 20 - Mar 21) 

		 Year 2
(Apr 21 - Mar 22) 

		 Year 3
(Apr 22 - Mar 23) 

		 Year 4
(Apr 23 - Mar 24) 

		 Year 5
(Apr 24 - Mar 25) 

		 Year 6
(Apr 25 - Mar 26) 

		 Year 7
(Apr 26 - Mar 27) 

		 Cost Savings over lifetime of Project (7 years) 



		The Grange University Hospital

		£14,819.03

		£35,960.84

		£35,960.84

		£35,960.84

		£35,960.84

		£35,960.84

		£35,960.84

		 £230,584 



		Morriston Hopital

		£0.00

		£30,797.23

		£33,563.45

		£33,563.45

		£33,563.45

		£33,563.45

		£33,563.45

		 £198,614 



		Princess of Wales Hospital

		£0.00

		£0.00

		£7,982.52

		£9,589.56

		£9,589.56

		£9,589.56

		£9,589.56

		 £46,341 



		Wrexham Maelor Hospital

		£0.00

		£11,157.08

		£16,781.72

		£16,781.72

		£16,781.72

		£16,781.72

		£16,781.72

		 £95,066 



		Glan Clwyd Hospital

		£0.00

		£7,748.70

		£15,583.03

		£15,583.03

		£15,583.03

		£15,583.03

		£15,583.03

		 £85,664 



		Ysbyty Gwynedd

		£0.00

		£5,433.64

		£13,185.64

		£13,185.64

		£13,185.64

		£13,185.64

		£13,185.64

		 £71,362 



		University Hospital Wales

		£3,852.95

		£46,749.09

		£46,749.09

		£46,749.09

		£46,749.09

		£46,749.09

		£46,749.09

		 £284,347 



		University Hospital Llandough

		£0.00

		£6,984.70

		£8,390.86

		£8,390.86

		£8,390.86

		£8,390.86

		£8,390.86

		 £48,939 



		Prince Charles Hospital

		£0.00

		£0.00

		£4,172.38

		£8,390.86

		£8,390.86

		£8,390.86

		£8,390.86

		 £37,736 



		Royal Glamorgan Hospital

		£0.00

		£0.00

		£7,969.34

		£11,986.95

		£11,986.95

		£11,986.95

		£11,986.95

		 £55,917 



		Bronglais General Hospital

		£0.00

		£573.00

		£3,596.08

		£3,596.08

		£3,596.08

		£3,596.08

		£3,596.08

		 £18,553 



		Prince Phillip Hospital

		£0.00

		£0.00

		£5,993.47

		£5,993.47

		£5,993.47

		£5,993.47

		£5,993.47

		 £29,967 



		Withybush General Hospital

		£0.00

		£0.00

		£6,984.70

		£8,390.86

		£8,390.86

		£8,390.86

		£8,390.86

		 £40,548 



		Glangwili Hospital

		£0.00

		£0.00

		£14,344.82

		£21,576.50

		£21,576.50

		£21,576.50

		£21,576.50

		 £100,651 



		Totals

		 £18,672 

		 £145,404 

		 £221,258 

		 £239,739 

		 £239,739 

		 £239,739 

		 £239,739 

		 £1,344,290 











[bookmark: _Toc33199944]Benefit 4 – 2.5% Reduction in Average Length of Stay



In 2018/19, the average length of stay for a patient in a critical care unit in Wales was 5.35 days[footnoteRef:21]. While there is evidence to suggest that a critical care clinical information system could reduce the average length of stay by up to 20%[footnoteRef:22], a more conservative 2.5% reduction in the average length of stay has been calculated here, however, it identifies the potential to increase NHS Wales’ capacity to provide critical care. [21:  CCMDS, 2018/19]  [22:  https://www.ncbi.nlm.nih.gov/pubmed/24973014 ] 


The table below shows the potential cost savings associated with a 2.5% reduction in the average length of stay in critical care units in Wales.



Table 14: Benefit 4: 2.5% Reduction in Average Length of Stay

		Health Board

		18/19 Average Length of stay (days)

		Total Number of Episodes per annum

		Number of bed days saved per annum

		Year 1 
(Jan 20 - Mar 21)

		Year 2
(Apr 21 - Mar 22)

		Year 3
(Apr 22 - Mar 23)

		Year 4
(Apr 23 - Mar 24)

		Year 5
(Apr 24 - Mar 25)

		Year 6
(Apr 25 - Mar 26)

		Year 7
(Apr 26 - Mar 27)

		Total Saving (Bed days at £1733)



		Anerin Bevan UHB

		4.11

		1591

		163.57

		67.07

		163.57

		163.57

		163.57

		163.57

		163.57

		163.57

		£1,817,074.32



		Cardiff and Vale UHB

		6.23

		1912

		297.95

		23.84

		289.01

		297.95

		297.95

		297.95

		297.95

		297.95

		£3,123,936.42



		Swansea Bay UHB

		6.01

		1845

		277.33

		0.00

		255.14

		277.33

		277.33

		277.33

		277.33

		277.33

		£2,845,193.04



		Betsi Cadwaladr UHB

		5.23

		2050

		267.99

		0.00

		142.04

		267.99

		267.99

		267.99

		267.99

		267.99

		£2,568,325.41



		Cwm Taf Morgannwg UHB

		5.05

		1014

		128.12

		0.00

		0.00

		84.56

		128.12

		128.12

		128.12

		128.12

		£1,034,694.17



		Hywel Dda UHB

		5.44

		1622

		220.66

		0.00

		19.86

		119.16

		220.66

		220.66

		220.66

		220.66

		£1,770,526.16



		TOTAL

		5.35

		10034

		1355.632083

		£157,532.97

		£1,507,062.66

		£2,097,912.29

		£2,349,310.40

		£2,349,310.40

		£2,349,310.40

		£2,349,310.40

		£13,159,749.52











[bookmark: _Toc33199945]Benefit 5 – 50% Reduction in Critical Care Unit Data Clerk Requirements



Currently, Data Clerks are required to be on duty every day within each critical care unit in Wales[footnoteRef:23]. This equates to 1.4 WTE for a Band 3 Data Clerk in each of the Health Boards. Data Clerks’ responsibilities include the collation of data from the paper charts into reports for the Critical Care Dataset and Intensive Care National Audit and Research Centre. As the Critical Care Clinical Information System will automatically collate and report this data, it is anticipated that there will be a 50% reduction in the amount of time required for Data Clerks to complete their duties, freeing these staff to complete administrative tasks on the ward that would be otherwise completed by clinicians. This cost saving benefit is identified in the table below. [23:  https://www.ficm.ac.uk/sites/default/files/gpics-v2.pdf ] 




Table 15: 50% Reduction in Critical Care Data Clerk Requirements

		Hospital Name

		Year 1 
(Jan 20 - Mar 21)

		Year 2
(Apr 21 - Mar 22)

		Year 3
(Apr 22 - Mar 23)

		Year 4
(Apr 23 - Mar 24)

		Year 5
(Apr 24 - Mar 25)

		 Year 6
(Apr 25 - Mar 26) 

		Year 7
(Apr 26 - Mar 27)

		TOTAL



		The Grange University Hospital

		£6,161.17

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£117,062.17



		Morriston Hopital

		£0.00

		£15,402.92

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£107,820.42



		Princess of Wales Hospital

		£0.00

		£0.00

		£13,862.63

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£87,796.63



		Wrexham Maelor Hospital

		£0.00

		£10,782.04

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£103,199.54



		Glan Clwyd Hospital

		£0.00

		£7,701.46

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£100,118.96



		Ysbyty Gwynedd

		£0.00

		£6,161.17

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£98,578.67



		University Hospital Wales

		£1,540.29

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£112,441.29



		University Hospital Llandough

		£0.00

		£13,862.63

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£106,280.13



		Prince Charles Hospital

		£0.00

		£0.00

		£7,701.46

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£81,635.46



		Royal Glamorgan Hospital

		£0.00

		£0.00

		£10,782.04

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£84,716.04



		Bronglais General Hospital

		£0.00

		£1,540.29

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£93,957.79



		Prince Phillip Hospital

		£0.00

		£0.00

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£92,417.50



		Withybush General Hospital

		£0.00

		£0.00

		£13,862.63

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£87,796.63



		Glangwili Hospital

		£0.00

		£0.00

		£10,782.04

		£18,483.50

		£18,483.50

		£18,483.50

		£18,483.50

		£84,716.04



		TOTAL SAVINGS

		£7,701.46

		£92,417.50

		£223,342.29

		£258,769.00

		£258,769.00

		£258,769.00

		£258,769.00

		£1,358,537.25












[bookmark: _Toc33199946]Benefits Summary



A breakdown of the overall cost savings associated with the implementation of the Critical Care Clinical Care Information system are provided below:

Table 16: Critical Care Clinical Information System Benefits Summary

		Benefit

		Year 1 
(Jan 20 - Mar 21)

		Year 2
(Apr 21 - Mar 22)

		Year 3
(Apr 22 - Mar 23)

		Year 4
(Apr 23 - Mar 24)

		Year 5
(Apr 24 - Mar 25)

		Year 6
(Apr 25 - Mar 26)

		Year 7
(Apr 26 - Mar 27)

		TOTAL



		2% Reduction in Drug Spend

		£7,128

		£55,596

		£84,655

		£91,774

		£91,774

		£91,774

		£91,774

		£514,474



		Nursing Time

		£79,698

		£620,629

		£944,395

		£1,023,277

		£1,023,277

		£1,023,277

		£1,023,277

		£5,737,828



		Consultant Time

		£18,672

		£145,404

		£221,258

		£239,739

		£239,739

		£239,739

		£239,739

		£1,344,290



		Reduced average length of stay

		£157,533

		£1,507,063

		£2,097,912

		£2,349,310

		£2,349,310

		£2,349,310

		£2,349,310

		£13,159,750



		Reduced need for Data Clerks

		£7,701

		£92,418

		£223,342

		£258,769

		£258,769

		£258,769

		£258,769

		£1,358,537



		TOTAL SAVINGS

		£270,732

		£2,421,109

		£3,571,562

		£3,962,869

		£3,962,869

		£3,962,869

		£3,962,869

		£22,114,878









[bookmark: _Toc33199947]3.9.3 Estimating Costs



This section details the costs of implementing an all-Wales Critical Care Clinical Information System. The majority of the costs provided are those proposed by the supplier in their tender proposal, these costs are made up of their Hardware Installation Charges, Implementation Charges and Service Charges as identified in the contract. There are also a number of additional costs that will be incurred by both NHS Wales Informatics Service and the Health Boards in order to implement the solution and provide ongoing support. These costs have been developed in collaboration with Health Board Clinical and Operational Leads and with the relevant Service Leads in NWIS, based upon the supplier’s proposal and previous experience in delivering similar systems. A full cost proposal is included within Appendix 6 of this FBC and the table below provides a summary of the overall costs associated with this projec

Table 17: Overall Costs Summary

		 

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Year 6

		Year 7

		TOTAL



		

		Jan 20/ Mar 21 

		Apr 21/ Mar 22

		Apr 22/ Mar 23

		Apr 23/ Mar 24

		Apr 24/Mar 25

		Apr 25/ Mar 26

		Apr 26/Mar 27

		



		

		(15 Months)

		 

		 

		 

		 

		 

		 

		



		CAPITAL 

		 



		Supplier Implementation Charges

		£1,497,097

		£2,506,055

		£2,036,768

		£0

		£0

		£0

		£0

		£6,039,920



		NWIS Implementation Costs

		£278,991

		£278,991

		£162,745

		£0

		£0

		£0

		£0

		£720,726



		Health Board Implementation Costs

		£383,064

		£376,457

		£213,110

		£0

		£0

		£0

		£0

		£972,631



		Total Capital

		£2,159,152

		£3,161,503

		£2,412,622

		£0

		£0

		£0

		£0

		£7,733,277



		

		

		

		

		

		

		

		

		



		REVENUE

		 



		Supplier Service Charges

		£37,680

		£465,976

		£825,192

		£949,536

		£949,536

		£949,536

		£949,536

		£5,126,992



		Datacentre Costs

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£330,512



		NWIS Support Costs

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£2,201,574



		Health Board Support Costs

		£21,112

		£158,339

		£246,305

		£253,343

		£253,343

		£253,343

		£253,343

		£1,439,126



		Total Revenue

		£420,519

		£986,042

		£1,433,224

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£9,098,205



		TOTAL

		£2,579,670

		£4,147,545

		£3,845,846

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£16,831,482







[bookmark: _Toc33199948]3.10 Outcome



Following the economic appraisal of the preferred supplier’s bid, a cash releasing savings of £0.514m and time releasing savings of £21.600m have been identified against the overall investment of £16.831m.
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[bookmark: _Toc33199950]4.1 Introduction



This section of the FBC sets out the commercial arrangements that have been reached following the completion of a Competitive Dialogue procurement procedure as set out in the Public Contracts Regulations 2015.



This is for the provision of an all-Wales Critical Care Clinical Information System under a Direct Agreement (“Agreement”) between Velindre NHS Trust, acting as the hosts of NHS Wales Informatics Service (“Authority”) and Ascom(UK) Ltd (“proposed Contractor”).

The contract is based on a revised version Crown Commercial Services Model Form IM&T Services Agreement.

[bookmark: _Toc33199951]4.2 Required services



The agreed contract is for a Critical Care Clinical Information System for NHS Wales, across six Health Boards with 14 separate installation sites. The initial scope covers only general adult critical care beds however there is scope in the Agreement for the solution to be rolled out to other critical care beds at each of the sites over the term.

The main aspects of the services sought from the proposed Contractor include the supply, configuration, deployment, support and training relating to the provisioning and implementation of the Critical Care Clinical Information System. The proposed services to be contracted for are summarised below. 

Table 18: Key Required Services

		Key Components

		Requirement Specification 



		Solution Architecture

		The procured system will be hosted within NHS Wales datacentres. The system will be supported by a resilient and scalable infrastructure. 



		Solution Purpose



		The procured system will replace all paper-based observation charts currently in use across critical care units in Wales.  Key functionality of the solution is to automatically collate data from medical devices such as patient monitors, ventilators, infusion pumps and other equipment to populate a complete critical care record. The procured system will also link with other hospital systems such as drawing patient demographics from the Patient Identity Service and pathology results from the Welsh Results Reporting Service (WRRS).  



		Service Usage



		Users will be NHS staff working in critical care in a number of roles across the medical, nursing, pharmacy and allied health professional disciplines as well as administrative users. 



		Security and Access



		The Service will be accessed by a wide range of users in critical care across NHS Wales. Authentication will be via the NHS Wales User Authentication Service (NADEX).

Role Based Access Controls (RBACs) will be managed with the proposed supplier to ensure that patient data is only accessible to those who require it.



		Technical Interfaces



		The solution will interface with key elements of the NHS Wales architecture and will provision access to the Welsh Clinical Portal. It will also interface with NADEX, the Patient Demographics Service, the National Intelligent Integrated Audit System, the NHS Wales Picture Archive and Communication System (PACS) and the Welsh Records Reporting Service (WRRS). It will also interface with the Pharmacy and e-prescribing solutions when these are available and will produce reporting in line with CCMDS and ICNARC standards.



		Deployment Scale and Implementation Timing



		This will be deployed on an All-Wales basis, with a phased implementation with go-lives commencing in November 2020 at the Grange University Hospital and proceeding on a hospital by hospital basis until October 2022.







[bookmark: _Toc33199952]4.3 Agreed risk transfer



The general principle is that risk is passed to ‘the party best able to manage them’, subject to value for money.

The proposed Agreement will apportion service risks in the design, build and operational phases as follows: 



Risk Transfer Matrix 

		

		Public

		Private

		Shared



		1.   Design risk

		

		

		· 



		2.   Construction and development risk

		

		· 

		



		3.   Transition and implementation risk

		

		· 

		



		4.   Availability and performance risk

		

		· 

		



		5.   Operating risk

		

		

		· 



		6.   Variability of revenue risks

		· 

		

		



		7.   Termination risks

		

		· 

		



		8.   Technology and obsolescence risks 

		

		

		· 



		9.   Control risks

		· 

		

		



		10. Residual value risks

		

		· 

		



		11. Financing risks

		· 

		

		



		12. Legislative risks

		

		

		· 










[bookmark: _Toc33199953]4.4 Agreed charging mechanisms



The charging mechanism for the Critical Care Clinical Information solution is triggered by the achievement of a ‘Stable Operations’ milestone, i.e. services delivered and performing to Authority requirements and service levels for 30 consecutive days. This negates the financial risks associated with a delayed implementation as the service must be up and running for 30 days before payments start.

The agreed charging mechanisms will be as proposed by the supplier in the financial model prepared as part of the tender process. These charges fall into three categories as follows:

1. Hardware Installation Charges

2. Service Implementation Charges

3. Service Charges



[bookmark: _Toc33199954]4.4.1 Hardware Installation Charges

These charges are for the supply and installation of the system hardware into the Authority’s datacentres. These are a one-time capital charge and will be invoiced following 30 days of stable operations in the first hospital site to go live.



[bookmark: _Toc33199955]4.4.2 Implementation Charges

These capital charges relate to the costs associated with the supplier’s implementation of the solution in the Health Boards. These will accrue until 30 days of stable operations in the first site to go live and then will be charged upon completion of 30 days stable operations for each of the subsequent go lives, ending in Year 3 of the contract.



[bookmark: _Toc33199956]4.4.3 Service Charges

These are the revenue charges associated with the ongoing maintenance and support of the system. These are calculated based on the number of beds currently live and will invoiced quarterly in arrears following the successful achievement of 30 days of stable operations.



[bookmark: _Toc33199957]4.5 Agreed contract length



The Contract Period is for seven (7) years with an option to extend for a further three (3) years.  A further hardware refresh is required in year 6 of the contract and will be executed if the extension is agreed. At the time, this may be subject to a further capital bid.



[bookmark: _Toc18670461][bookmark: _Toc33199958]4.6 Agreed Key Contractual Clauses



As a result of a Restricted Procedure Tender Process a robust agreement has been developed which contains the appropriate balance of responsibilities and contractual obligations for both Authority and Contractor to deliver the Critical Care Clinical Information System and associated services over the contract lifecycle. The Critical Care Clinical Information System Agreement is comprehensive, based on a version of the Crown Commercial Services Model Form IM&T Services Agreement, revised for Wales. 

The key contractual clauses are provided below:



[bookmark: _Toc18670462][bookmark: _Toc33199959]4.6.1 Implementation



The contractor will provide the service in line with the Authority’s implementation plan. Services will be delivered to each Health Board in line with the Agreement.



[bookmark: _Toc18670463][bookmark: _Toc33199960]4.6.2 Testing



When the Contractor has completed the Implementation Services in respect of the ‘Readiness for Service’ Milestone it shall submit any Deliverables relating to that Milestone for Testing and the parties shall follow the provisions of the Testing Procedures.



[bookmark: _Toc18670464][bookmark: _Toc33199961]4.6.3 Services



The Services comply in all respects with the Authority’s Requirements. 



[bookmark: _Toc18670465][bookmark: _Toc33199962]4.6.4 Service Levels



The Contractor warrants that the Services will meet or exceed the Performance Service Levels to achieve the Stable Operations Milestone and during the Operational Phase i.e. throughout the term of the Agreement.   There is a service credit mechanism under the contract which is triggered when the supplier is unable to comply with the performance indicators as set out in the agreement. Any such service credits will be deducted from the subsequent quarter’s invoice.



[bookmark: _Toc18670466][bookmark: _Toc33199963]4.6.5 Payment and Value for Money Provisions



The Authority shall pay the Charges to the Contractor in accordance with the payment profile and the invoicing procedure specified in the Contract. 

The Authority also has the right to conduct benchmarking activities as part of the Agreement, to ensure the ongoing value for money of the Services provided.







[bookmark: _Toc18670467][bookmark: _Toc33199964]4.6.6 Change Control 



Any requirement for a Change shall be subject to the Change Control Procedure. Any such changes should be at a national level rather than at a Health Board level to ensure a standardised approach is adopted.   Changes will need to be in the scope of the Agreement.



[bookmark: _Toc18670468][bookmark: _Toc33199965]4.6.7 Disputes



The parties shall resolve Disputes arising out of or in connection with this Agreement in accordance with the Dispute Resolution Procedure.

The Contractor shall continue to provide the Service in accordance with the Service Levels until a Dispute has been resolved.



[bookmark: _Toc18670469][bookmark: _Toc33199966]4.6.8 Intellectual Property, Data and Confidentiality



The Contractor will grant the Authority the ‘Right to Use’ any Contractor software required in the provision of the Critical Care Clinical Information System for the term of the Agreement.



[bookmark: _Toc18670470][bookmark: _Toc33199967]4.6.9 Databases Holding Authority Data



The Contractor does not have any right to use, copy, modify or adapt any Authority Data and/or Authority Party Data and that the Contractor is unable to acquire any right, title or interest in or to any copyright and database rights (and any other IPRs subsisting or arising in Authority Data and/or Authority Party Data).



[bookmark: _Toc18670471][bookmark: _Toc33199968]4.6.10 IPR Indemnity



During and after the contract Term the Contractor must indemnify the Authority and keep the Authority indemnified against all Losses and other liabilities (including legal fees) incurred by, awarded against or agreed to be paid by the Authority arising from an IPR Claim.



[bookmark: _Toc18670472][bookmark: _Toc33199969]4.6.11 Limitations on Liability 



Neither party limits its liability for: death or personal injury caused by its negligence, or that of its employees, agents or Sub-contractors (as applicable); or fraud by it or its employees; or breach of any obligation as to title implied by statute.



[bookmark: _Toc18670473][bookmark: _Toc33199970]4.6.12 Termination Rights and Exit



Rights to terminate the Agreement include:

· Where the first deployment fails to achieve a milestone for "readiness to proceed". This would be an early fundamental failure;

· In relation to the Agreement, the termination events include the following 

· Material breach;

· Insolvency;

· Failure to meet a milestone where the consequences of such failure is a termination right (as set out in the Implementation Schedule of the Agreement);

· If a benchmark review concludes that the services are not good value for money;

· For convenience (on paying a termination fee); and

· In the event of a change of control in the Contractor.



Exit Plans are required to be developed at the commencement of the contract and annually until the end of the Contract Term. The rationale for this is to ensure that at any point in time during the Term of the Agreement (i.e. if there is a termination event) or at the end of the Term of the Agreement a plan is clearly developed setting out the task, roles, and responsibilities for both Contractor and the Authority with regards to Exit. Exit Plans need to be agreed formally between the Contractor and Authority. The Authority is entitled to secure termination assistance services under the agreement to ensure continuity of service until a replacement contractor is found. The period of termination assistance is determined by the rationale for the exit. Under the Agreement, the Contractor is entitled to charge for certain Services provided as part of the exit arrangements.



[bookmark: _Toc18670474][bookmark: _Toc33199971]4.7.13 Financial Limits



The following liability levels under the Agreement are set out below:

For the Authority Party:

· Losses relating to property damage: £500,000

· For all other losses: the value of Service Charges in the previous 12 months.



For the Contractor:

· Losses relating to property damage: £10 million 

· Losses relating to Data Loss: £20 million 

· For Service Credits: 100% of the Service Charges in any quarter.

· For all other loss: £10 million.

Liability in relation to IPR matters is uncapped.









[bookmark: _Toc33199972]4.6.14 General delay provisions 



If the Service Commencement Date for an Installation Site has not been Achieved by the Milestone Date set out in the Local Implementation Plan for that Installation Site, the Contractor shall pay to the Authority; The costs incurred by the Authority and/or the NHS Body for each day of the Delay Period in maintaining its existing IT information, clinical and patient health record services.  

[bookmark: _Toc33199973]4.6.15 Escrow



The Contractor, unless otherwise agreed shall deposit the Source Code of such part of the Software that consists of Deposited Software in escrow with NCC Group plc on the basis of the appropriate standard agreement or on such other terms as the Authority, the Contractor and NCC Group plc shall agree. 



[bookmark: _Toc33199974]4.7 TUPE Implications



Transfer of Undertakings (Protection of Employment) Regulations 1981 (TUPE) will not apply to this investment.



[bookmark: _Toc33199975]4.8 FRS 5 accountancy treatment 



The assets underpinning delivery of service will be on the balance sheet of the NHS Wales Informatics Service.




[bookmark: _Toc33199976]5. The Financial Case 



[bookmark: _Toc33199977]5.1 Introduction 



The purpose of this section is to set out the financial implications of the all-Wales Critical Care Clinical Information System, this includes the following information:

· Developments since the Outline Business Case

· Financial Cost Profile

· Source of funding

· Financial Arrangements

· Overall Affordability



[bookmark: _Toc33199978]5.2 Developments since the Outline Business Case

[bookmark: _Toc33199979]5.2.1 Changes to OBC contract length



The Outline Business Case was approved by the NHS Wales Collaborative Chief Executives Group in April 2018. The financial profile of the OBC focused on a 5 year implementation of the solution from 19/20 to 23/24. Following advice from NWIS’ Commercial Services department and through approval by the Critical Care Clinical Information System Project Board and Critical Illness Implementation Group, it was agreed that the procurement of the system would be for an initial contract term of 7 years. As this was beyond the scope of the initial OBC, the cost breakdown provided in Table 19 includes the original 5 year OBC proposal as well as an extrapolation of the initial OBC figure over 7 years.



[bookmark: _Toc33199980]5.2.2 Changes in Overall Cost



Since the approval of the OBC and upon the completion of the procurement, there have been a number of changes to the costs estimated in the Outline Business Case. The costs have increased from £7,019,342 (5 year costs in the original OBC uplifted to 7 years in order to compare ‘like with like’) to £16,831,432 in the FBC. This is an increase of £9,812,139 for the 7 year period of the contract. The reasons for these increases are as follows:

5.2.2.1 Supplier Costs



Supplier costs have increased from £3,916,314 (OBC) to £11,166,912 (FBC). This is an increase of £7,250,599. The reasons for this increase are as follows:



Accounting Standard IFRS16 and the VAT implications of this Standard



The accounting rules around IT contracts have changed. The new rules require certain costs relating to IT contracts to be capitalised whereas in the past these costs would be classed as revenue i.e. the proposed contract is for an IT Managed Service which under the ‘old’ accounting rules would allow the VAT on all the costs to be recovered by the contracting organisation. This was the approach taken for the OBC. 



In the FBC certain ‘time limited’ costs (such as software licences, implementation costs etc.) have to be separately identified and capitalised. They cannot be incorporated as an annual managed service cost. The implication of this is that historically VAT has not been recoverable on such costs. Although HMRC are currently reviewing their approach to recoverability of such costs and the guidance to date suggest that these costs should be classed as recoverable this has not been tested. Therefore, while the contracting organisation should look to recover the VAT on these costs when they are incurred the prudent approach has been taken for this FBC in case the guidance changes or has been mis-interpreted. The impact of this is an increase in costs of £903,812.



Under-estimation of Supplier Charges



The remaining increase of £6,346,786 is because of an under-estimation of Supplier Charges in the OBC. There are several reasons for this and these include the following:



1) There was a lack of engagement with potential suppliers. Therefore, only one view of the potential costs was obtained and therefore the potential for a wider range of costs was not obtained and analysed.

2) OBC supplier costs were based on single supplier’s experience of providing the solution within one health board. As such the supplier failed to appreciate the complexities that come with managing an all-Wales service, such as local configuration requirements and the ability to transfer records between these instances.

3) The OBC supplier costs also failed to account for the variation in local hardware and bedside devices across Wales and the integration/licensing costs for these interfaces.

4) The OBC supplier costs did not include a fully resilient service with data replication to failover hardware in the datacentres.

5) The OBC supplier costs also did not consider the commercial/legal obligations of an all-Wales contract. It is notable that the supplier that provided these figures withdrew from the process, citing commercial reasons.



5.2.2.2 NWIS Costs

NWIS costs have increased from £1,080,519 (OBC) to £3,252,812 (FBC). This is an increase of £2,172,249. The reasons for this increase are as follows:



Datacentre Hosting Costs



The OBC was based upon the Software Supplier providing a managed service from their own datacentre and therefore their hosting costs were subsumed within their overall charges. However, the updated proposal (as reflected in the FBC) is for the Software supplier to provide the service from within the NWIS national datacentre. There will, therefore, be a charge for providing this facility (not previously budgeted for) of £330,512.



Under-estimation of NWIS charges



The remaining increase of £1,841,712 is fundamentally down to a significant under-estimation of NWIS involvement in the project. The OBC was based upon only minor involvement from NWIS around some integration development and support work. The FBC on the other hand has NWIS with a much bigger role for activities such as Validation, Patient Safety, Testing, Information, Project and Service Management. The FBC is now more in line with other NWIS driven projects.



Health Board Costs 



The Health Board costs have increased between the OBC and the FBC by £389,247. The main reason for this is an increase in staff resources required at a Health Board level to support implementation and on-going activity throughout the length of the contract. Initial expectations of Health Board support staff requirements were time limited to cover the implementation only. 



The changes in overall cost are detailed in the table below:



Table 19: Changes since OBC



		Details

		OBC - 7 Year Cost

		FBC - 7 Year Cost

		FBC v OBC



		Commercial Supplier (System)

		£3,916,314

		£11,166,912

		£7,250,599



		NWIS

		£1,080,519

		£3,252,812

		£2,172,294



		Health Boards

		£2,022,510

		£2,411,757

		£389,247



		Total

		£7,019,342

		£16,831,482

		£9,812,139









[bookmark: _Toc33199981]5.3 Accountancy Treatment



NWIS has thoroughly reviewed the contract arrangements to ascertain the correct accounting treatment of the proposed deal.

The principal elements of the contract associated with the Critical Care Clinical Information System are as follows:

i. A Masters Services Agreement contract between NWIS (the Authority) and Ascom(UK) Ltd for a period of 7 years with an option to extend for a further 3 years. 

ii. Capital Funding and Depreciation Funding will be provided by the Welsh Government.

iii. The Service Charges payable to the contractor will be funded through the revenue envelope provided by Welsh Government to the Critical Illness Implementation Group for this project, while this funding has been confirmed until 2020/21, Welsh Government have indicated that future funding of £1.000m per annum will be made available as part of the Critical Care Budget to fund this system. During OBC signoff, there was a commitment in principle by the NHS Wales Collaborative Chief Executive Group that any shortfall in funding would be funded by the health boards on a cost per bed basis. This commitment was be reaffirmed at FBC signoff.



NWIS has considered the impact of IFRS16 and has concluded that the correct accounting treatment is to recognise the one-off or time limited (to implementation) costs as Capital and the on-going costs throughout the contract period as revenue expenditure.



[bookmark: _Toc33199982]5.4 Depreciation



Depreciation of £7.733m will be funded by Welsh Government in line with previous IT Projects. The funding requirement per year is provided in the table below:



Table 20: Depreciation Requirements

		Details

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Year 6

		Year 7

		Year 8

		Year 9

		Year 10

		 



		 

		2019/20

		2020/21

		2021/22

		2022/23

		2023/24

		2024/25

		2025/26

		2026/27

		2027/28

		2028/29

		Total



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Supplier Charges

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Supplier Hardware Installation Charges

		£0

		£88,149

		£88,149

		£88,149

		£88,149

		£88,149

		£88,149

		£88,149

		£0

		£0

		£617,046



		Supplier Implementation Charges

		£0

		£125,722

		£483,730

		£774,696

		£774,696

		£774,696

		£774,696

		£774,696

		£648,975

		£290,967

		£5,422,874



		Total Supplier Charges

		£0

		£213,871

		£571,879

		£862,846

		£862,846

		£862,846

		£862,846

		£862,846

		£648,975

		£290,967

		£6,039,920



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		NHS Wales Charges

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		NWIS Implementation Staff Costs

		£0

		£39,856

		£79,712

		£102,961

		£102,961

		£102,961

		£102,961

		£102,961

		£63,105

		£23,249

		£720,726



		Health Board Implementation Staff Costs

		£0

		£54,723

		£108,503

		£138,947

		£138,947

		£138,947

		£138,947

		£138,947

		£84,224

		£30,444

		£972,631



		Total NHS Wales Charges

		£0

		£94,579

		£188,215

		£241,908

		£241,908

		£241,908

		£241,908

		£241,908

		£147,329

		£53,693

		£1,693,357



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Total – Depreciation

		£0

		£308,450

		£760,094

		£1,104,754

		£1,104,754

		£1,104,754

		£1,104,754

		£1,104,754

		£796,304

		£344,660

		£7,733,277









[bookmark: _Toc33199983]5.5 Overall affordability



The cost of the all-Wales Critical Care Clinical Information System over the initial 7 year contract period will be £16.831m.

It is anticipated that the funding for capital expenditure and depreciation will be provided by Welsh Government. In addition, Welsh Government has committed revenue funding of £1.000m per annum to the Critical Illness Implementation Group for the solution up until 2020/21. Welsh Government have also indicated that they will be prepared to continue £1.000m per annum revenue funding from the Welsh Government Critical Care budget.

The NHS Wales Collaborative Executive Group, consisting of Chief Executives from all Health Boards in Wales, agreed in principle at OBC stage that the NHS Wales Health Boards would fund the revenue shortfall if the FBC. 

The contract will not be awarded and executed until the funding for this system has been formally approved.

The table below illustrates the cost breakdown over the 7 years of the contract. A full cost profile is available in Appendix 6



Table 21: 7 year contract costs

		

		Year 1

		Year 2

		Year 3

		Year 4

		Year 5

		Year 6

		Year 7

		TOTAL



		

		Jan 20/ Mar 21

		Apr 21/ Mar 22

		Apr 22/ Mar 23

		Apr 23/ Mar 24

		Apr 24/Mar 25

		Apr 25/ Mar 26

		Apr 26/Mar 27

		



		

		(15 Months)

		

		

		

		

		

		

		



		CAPITAL

		



		Supplier Implementation Charges

		£1,497,097

		£2,506,055

		£2,036,768

		£0

		£0

		£0

		£0

		£6,039,920



		NWIS Implementation Costs

		£278,991

		£278,991

		£162,745

		£0

		£0

		£0

		£0

		£720,726



		Health Board Implementation Costs

		£383,064

		£376,457

		£213,110

		£0

		£0

		£0

		£0

		£972,631



		Total Capital

		£2,159,152

		£3,161,503

		£2,412,622

		£0

		£0

		£0

		£0

		£7,733,277



		

		

		

		

		

		

		

		

		



		REVENUE

		



		Supplier Service Charges

		£37,680

		£465,976

		£825,192

		£949,536

		£949,536

		£949,536

		£949,536

		£5,126,992



		Datacentre Costs

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£47,216

		£330,512



		NWIS Support Costs

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£314,511

		£2,201,574



		Health Board Support Costs

		£21,112

		£158,339

		£246,305

		£253,343

		£253,343

		£253,343

		£253,343

		£1,439,126



		Total Revenue

		£420,519

		£986,042

		£1,433,224

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£9,098,205



		TOTAL

		£2,579,670

		£4,147,545

		£3,845,846

		£1,564,605

		£1,564,605

		£1,564,605

		£1,564,605

		£16,831,482









[bookmark: _Toc33199984]6. The Management Case 



[bookmark: _Toc33199985]6.1 Introduction



This section of the FBC addresses in detail how the Critical Care Clinical Information System will be delivered successfully.



[bookmark: _Toc33199986]6.2 Project management arrangements



The Wales Critical Care and Trauma Network as part of the NHS Wales Health Collaborative will manage the project. The Network will provide project and project management through the Transitional Network Lead and National Project Board.

A national clinical lead will continue to be funded throughout the implementation period. In addition, local clinical leads will be identified to drive the implementation and support standardisation work on an all-Wales basis.

The Senior Responsible Officer (SRO) for the project is currently Mark Dickinson, Director of Critical Networks, NHS Wales Health Collaborative. 

Cost for the core team are currently covered from within existing budget arrangements. As per the costs identified in this FBC, the team for the implementation and support of this system will be recruited once the funding position has been approved.



[bookmark: _Toc33199987]6.3 Project management arrangements



The Project will be managed in accordance with the principles of MSP – Managing Successful Programmes as well as PRINCE2 for project management.



[bookmark: _Toc33199988]6.3.1 Project reporting structure



The delivery of the Critical Care Clinical Information System will be supported by the CCCIS Project Board, which will have oversight of the workstreams and work packages required to deliver the solution. The Project Board will report into the Critical Illness Implementation Group with oversight from the NHS Collaborative Chief Exec Group and NWIS Directors as the Contracting Authority. In turn, the Project Board will be supported by several workstreams focusing on key delivery areas for the project. A diagram of the project reporting structure can be found below.






Diagram 1: Proposed Project Structure

[image: ]



[bookmark: _Toc33199989]6.3.2 Project roles and responsibilities



In order for the project to be successful, roles and responsibilities have been clearly set out in line with the PRINCE2 governance model. These are detailed in the table below:

		Role

		Responsibilities



		Project Executive (Chair of Project Board)

		· Appointment of the project manager and agreeing a remit and delegated responsibility

· Sign off of project brief and project initiation document and agreeing plans and tolerances (i.e. time, quality and cost)

· Sign off of deliverables, stages and providing approvals to start the next stage

· Ensuring that resources are available

· Overall strategic guidance for the project

· Establishing effective risk and quality assurance strategies

· Providing advice and guidance to the project manager

· Sign off of project closure reports and authorising any post project review

· Escalation to the NHS Wales Collaborative Chief Executive Group as requires



		Senior User



		· Providing oversight of the project from a user perspective

· Ensuring user requirements are specified

· Ensuring continued progress in line with user expectations and required outputs

· Ensuring user resources are made available as required

· Sign off of products/work packages as and when they are completed

· Providing user opinions on board decisions and follow on actions

· Prioritising requirements according to user needs

· Engagement with user groups on all aspects of the project



		Senior Supplier

		· Agreeing objectives for supplier activities in line with the contract.

· Ensuring continued progress in line with required outputs

· Ensuring supplier resources are made available as require

· Ensuring the quality and acceptance criteria of products are met in accordance with quality procedures and that work packages are signed off once completed

· Providing supplier opinions on board decisions and follow on actions

· Resolve supplier requirements and priority conflicts



		Other Project Board Members

		· Monitor progress against project plans

· Agree tolerance levels within which the project manager must operate

· Provide advice and knowledge to support successful delivery of the project

· Authorise the release of necessary funding and/or resources from their respective user/supplier role

· Provide engagement with stakeholders both internally and externally to the project

· Ensure that the project meets its objectives



		Project Manager

		· Managing the production of the required deliverables

· Planning and monitoring the project

· Preparing and maintaining project, stage and exception plans as required

· Managing project risks and issues including the development of contingency plans

· Liaison with programme management to ensure that work is neither overlooked nor duplicated

· Monitoring overall progress and use of resources, initiating corrective action where necessary

· Applying change control and configuration management processes

· Providing reporting on project progress through highlight reports and end-stage assessments

· Identifying and obtaining support and advice required for the management, planning and control of the project

· Managing project administration

· Conducting a project evaluation review to assess how well the project was managed







[bookmark: _Toc33199990]6.3.3 Workstream Responsibilities



To deliver the Critical Care Clinical Information System, a number of workstreams will be required to deliver key work packages, a high-level overview of the responsibilities of each workstream is provided in the table below:

Table 22: Workstream Responsibilities

		Workstream

		Key Responsibilities



		Clinical (Medical, Nursing and AHP)

		· Agreement of national configuration of key data sets and information

· Engagement with colleagues to ensure support for implementation



		Validation

		· Creation of local and national validation plans

· Execution of validation plans for each implementation site



		Training

		· Support and co-ordinate the provision of training for all relevant staff groups at each implementation site



		Infrastructure and Networking

		· Supporting the installation of supplier hardware into the datacentres and provisioning the connection to the NHS Wales network

· Ensuring local UHB infrastructure is prepared for implementation



		Integration and testing

		· Provide development to support the integration of the supplier’s system with the NHS Wales national architecture

· Ongoing testing of integration and configuration of the supplier’s solution, , in light of changes made by either the supplier or the Authority



		End User Devices

		· Deployment of solution onto user devices

· Deployment of mobile solution



		Data Reporting and Standards

		· Establishment of data feeds and analysis

· Establishment of reporting and dashboards

· Securing compliance with data standards

· SNOMED CT configuration



		Clinical Engineering

		· Ensure that preparatory work within critical care units is complete

· Oversee integration and validation activities for hospital bedside devices



		Security

		· Assurance and management of security activities



		Service Delivery

		· Set up of service management regime

· Management of service reporting

· Contract meetings with supplier



		Finance

		· Set up management of funding streams from health boards

· Set up reporting

· Manage process for charging and invoicing with supplier



		Commercial

		· Contract management meetings

· Liaison with supplier on contractual issues



		Project Assurance Group

		· Creation of maintenance of documentation and project controls

· Monitoring and management of project milestones and outcomes

· Development of lessons learned

· Benefits realisation

· Risk management







[bookmark: _Toc33199991]6.3.4 Project plan



A milestone project plan for the implementation of the Critical Care Clinical Information System is set out in the following table. The timescales are indicative at this stage, and this will be further developed with the Contractor following the effective date in line with the principles set out in Schedule 5A (Service Implementation Plan) of the contract. These timescales have been developed to take account of current contract provision within Hywel Dda and Cwm Taf Morgannwg University Health Boards to mitigate the risk of double running costs being incurred.



Table 23: Milestone Project Plan

		Health Board

		Installation Site

		Anticipated Readiness for Service (RSn) Milestone

		Anticipated Stable Operations (SOn) Milestone Date



		Aneurin  Bevan University Health Board

		The Grange University Hospital (SCCC)

		RS1

		01/11/2020

		SO1

		01/12/2020



		Cardiff and Vale University Health Board

		University Hospital Llandough

		RS2

		01/03/2021

		SO2

		31/03/2021



		

		University Hospital Wales

		RS3

		01/06/2021

		SO3

		31/06/2021



		Swansea Bay University Health Board

		Morriston Hospital 

		RS4

		01/05/2021

		SO4

		03/05/202]



		Betsi Cadwaladr University Health Board

		Wrexham Maelor Hospital

		RS5

		01/08/2021

		SO5

		31/08/2021



		

		Glan Clwyd Hospital

		RS6

		01/10/2021

		SO6

		31/10/2021



		

		Ysbyty Gwynedd

		RS7

		01/11/2021

		SO7

		01/12/2021



		Hywel Dda University Health Board

		Bronglais General Hospital

		RS8

		01/02/2022

		SO8

		03/03/2022



		

		Prince Philip Hospital

		RS9

		01/04/2022

		SO9

		01/05/2022



		

		Withybush General Hospital

		RS10

		01/06/2022

		SO10

		31/06/2022



		

		Glangwili General Hospital 

		RS11

		01/08/2022

		SO11

		31/08/2022



		Cwm Taf Morgannwg University Health Board

		Princess of Wales Hospital

		RS12

		01/06/2022

		SO12

		01/06/2022



		

		Royal Glamorgan Hospital

		RS13

		01/08/2022

		SO13

		31/08/2022



		

		Prince Charles Hospital 

		RS14

		01/10/2022

		SO14

		31/10/2022







[bookmark: _Toc33199992]6.4 Use of special advisors



It is envisaged that the majority of specialist advice will be sourced from within NHS Wales, or through engagement with partners in NHS England and Scotland.  If external special advisors are required, this will be in a timely and cost-effective manner in accordance with the Treasury Guidance: Use of Special Advisors.



[bookmark: _Toc33199993]6.5 Arrangements for change management 



The approach being adopted to contract change is to keep changes to the agreed specification of requirements to a minimum throughout the life of the contract.  However, where there are opportunities to materially benefit service delivery, these will be considered and managed within the parameters of the contract and as per the Public Contracts Regulations 2015 i.e. judgement will need to be made as to the materiality and scope of the change. The framework and plan for managing changes in the contract are laid out in Schedule 9 (Change Control) of the Agreement.

Change Control for the Project will be managed according to PRINCE2 methodology, namely through the escalation of Requests for Change through to the Project Manager and then escalated to the Project Board and NHS Wales Collaborative Chief Executives Group as required. 



[bookmark: _Toc33199994]6.6 Arrangements for benefits realisation



The full Benefits Register for this scheme can be found at Appendix 3 along with a Measurable Benefits Data Plan and Benefits Realisation template. The Benefits Data Plan will be managed via the Project Board and updated accordingly at project initiation and in agreement with the contracted supplier. The NHS Collaborative Chief Executive Group, as the national vehicle to deliver roll-out, provides leadership and strong governance across NHS Wales organisations, and will be ultimately responsible for overseeing benefit realisation, supported by the Critical Illness Implementation Group.



[bookmark: _Toc33199995]6.7 Arrangements for risk management 



Risk registers will be used to track the risks throughout the project and the life of the contract.  During the system implementation process, the Project Board will be notified of all business risks and will be responsible for implementing the necessary countermeasures to manage any risks identified, escalating to the NHS Collaborative Chief Executives Group as required. On successful implementation of the system, any ongoing risks will be managed by the appropriate governance structures on a national basis.

A copy of the project risk register is attached at Appendix 4. The project risk register sets out who is responsible for the management of risks and the required counter measure.







[bookmark: _Toc33199996]6.8 Arrangements for contract management 



The strategy, framework and plan for contract management are set out within the contract itself. Appropriate provision is made for:

· Implementation Planning

· Service Level Monitoring and Service Credits

· Charging and Invoicing

· Audit

· Business Continuity and Disaster Recovery

· Information Governance

· Dispute Resolution

· Change Control

It is intended that the Contract will be managed formally via the following process:

· A Contract Initiation Meeting will be held by the Authority, Key stakeholders and the suppliers to scope out roles and responsibilities for the Parties, finalise the Implementation Plan and highlight the provision of any contractual deliverables required to be provided within xxx days

· This will be followed initially by monthly meetings to ensure that the implementation is progressing to plan in accordance with the contract and to discuss any key contractual issues that need to be raised with the supplier. 

· This frequency will change as the contract term progresses, post implementation it is intended that these will be managed on a quarterly basis and as the service becomes established that these move to 6 monthly or annually.

The purpose of the contract management meetings are to discuss any contractual issues that have arisen and, where appropriate, agree any corrective action that is required to be undertaken, agree any change requests and assess the impact of any service credits on the quarterly invoices.



Contract management will be provisioned by NHS Wales Informatics Service as the Contracting Authority.



[bookmark: _Toc33199997]6.9 Arrangements for post project evaluation 



In accordance with established procedures, it is recommended that a Post-Implementation Review (PIR) and Project Evaluation Review (PER) based on PRINCE2 methodology are undertaken.  These will ascertain whether the anticipated benefits have been delivered and assess how well the project was managed and delivered compared with expectations.



[bookmark: _Toc33199998]6.9.1 Post implementation review (PIR)



This review ascertains whether the anticipated benefits have been delivered. The review is timed to take place 12 months post full go live of the system (i.e. implemented in all critical care units), to allow time for the system and service to bed in following implementation of the Critical Care Clinical Information System on an all-Wales basis.



[bookmark: _Toc33199999]6.9.2 Project evaluation review (PER)



This review appraises how well the project was managed and whether it delivered to expectations. It is timed to take place 2 months following initial go-live of the system and for each health board implementation, an iterative approach to rollouts will be taken. This approach will provide a formal basis for the Project Team to take forward lessons learned and best practice to improve the quality of implementation.



[bookmark: _Toc33200000]6.10 Contingency plans



As the implementation of a Critical Care Clinical Information System will be taking place in a number of units that currently do not have an electronic system in place, a fall-back option will be to continue with current practice in the event of the project failing. To mitigate against project failure for those units that are currently using electronic systems, these units have been placed at the bottom of the implementation order. If issues with the project delivery arise, then corrective action will be sought with the supplier via the escalation routes under the contract. If the project fails, service continuity will be maintained and appropriate legal advice will be sought in relation to the opportunity for Health Boards using an electronic system extending their contractual arrangements with their existing suppliers while a suitable all-Wales arrangement is confirmed. 



Signed:

Date:



Senior Responsible Owner

Project Team






[bookmark: _Toc33200001]Appendix 1 – OJEU Advert





[bookmark: _Toc33200002]Appendix 2 – Contract Award Recommendation Report





[bookmark: _Toc33200003]Appendix 3 – Benefits Register







[bookmark: _Toc33200004]Appendix 4 – Project Risk Log





[bookmark: _Toc33200005]Appendix 5 – Economic Appraisals





[bookmark: _Toc33200006]Appendix 6 – Full Cost Profile
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This notice in TED website: https://ted.europa.eu/udl?uri=TED:NOTICE:241779-2019:TEXT:EN:HTML



United Kingdom-Cardiff: Software package and information systems
2019/S 100-241779



Contract notice



Supplies



Legal Basis:
Directive 2014/24/EU
Section I: Contracting authority
I.1) Name and addresses



Velindre NHS Trust [as hosts of NHS Wales Informatics Service]
Ty Glan-yr-Afon, 21 Cowbridge Road East
Cardiff
CF11 9AD
United Kingdom
Contact person: Katharine Fletcher
Telephone:  +44 2920502105
E-mail: katharine.fletcher@wales.nhs.uk 
NUTS code: UK
Internet address(es):
Main address: http://www.procurement.wales.nhs.uk
Address of the buyer profile: http://www.sell2wales.gov.wales/search/Search_AuthProfile.aspx?ID=AA0221



I.2) Information about joint procurement
The contract is awarded by a central purchasing body



I.3) Communication
The procurement documents are available for unrestricted and full direct access, free of charge, at: https://
etenderwales.bravosolution.co.uk/nhs/index.html
Additional information can be obtained from the abovementioned address
Tenders or requests to participate must be submitted electronically via: https://etenderwales.bravosolution.co.uk/
nhs/index.html
Electronic communication requires the use of tools and devices that are not generally available.
Unrestricted and full direct access to these tools and devices is possible, free of charge, at: https://
etenderwales.bravosolution.co.uk/nhs/index.html



I.4) Type of the contracting authority
Body governed by public law



I.5) Main activity
Health



Section II: Object
II.1) Scope of the procurement



II.1.1) Title:
Critical Care Clinical Information System [CCCIS]





mailto:katharine.fletcher@wales.nhs.uk
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Reference number: P445



II.1.2) Main CPV code
48000000



II.1.3) Type of contract
Supplies



II.1.4) Short description:
The aim of the Critical Care Clinical Information System [CCCIS] is to deliver a Clinical Information System
(CIS) across all general adult Critical Care Units in NHS Wales.
The Critical Care Clinical Information System (CCCIS) will achieve full transition from a paper based legacy
solution to an electronic system for all Critical Care Units in Wales. The solution to be procured will automatically
pull capture data directly from the bedside monitors to standardise care thereby reducing waste, harm and
variation. The computerised bedside system will also automatically pull and collate data from medical devices
such as monitors, ventilators, infusion pumps and other equipment to populate a complete critical care record.
The system links with other hospital systems such as drawing patient demographics from patient administration
systems and pathology results from the Welsh Clinical Portal.



II.1.5) Estimated total value
Value excluding VAT: 10 000 000.00 GBP



II.1.6) Information about lots
This contract is divided into lots: no



II.2) Description



II.2.1) Title:



II.2.2) Additional CPV code(s)
48814400
48517000
48814200



II.2.3) Place of performance
NUTS code: UKL
Main site or place of performance:
Various Sites across NHS Wales that will include but are not limited to:
— Aneurin Bevan UHB,
— Betsi Cadwaladr UHB,
— Cardiff and Vale UHB,
— Cwm Taf Morgannwg UHB,
— Hywel Dda UHB,
— Swansea Bay UHB.



II.2.4) Description of the procurement:
The aim of the Critical Care Clinical Information System [CCCIS] is to deliver a Clinical Information System
(CIS) across all general adult Critical Care Units in NHS Wales.
The Critical Care Clinical Information System (CCCIS) will achieve full transition from a paper based legacy
solution to an electronic system for all Critical Care Units in Wales. The solution to be procured will automatically
capture patient data directly from the bedside monitors to standardise care thereby reducing waste, harm and
variation. The computerised bedside system will also automatically pull and collate data from medical devices
such as monitors, ventilators, infusion pumps and other equipment to populate a complete critical care record.
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The system to be procured will link with other hospital systems such as drawing patient demographics from
Patient Administration Systems and pathology results from the Welsh Clinical Portal. The initial contract scope
is for approximately 200 adult critical care beds but there must be suitable flexibility to increase this over the
contract term or add other specialist critical care units.
Post contract award the system will be implemented in a phased approach across NHS Wales in line with an
agreed implementation plan.
It is anticipated that the Authority will procure a system that is already working in a similar healthcare
environment.



II.2.5) Award criteria
Price is not the only award criterion and all criteria are stated only in the procurement documents



II.2.6) Estimated value



II.2.7) Duration of the contract, framework agreement or dynamic purchasing system
Duration in months: 84
This contract is subject to renewal: yes
Description of renewals:
It is anticipated that this contract will be renewed on expiry for up to 36 months.



II.2.9) Information about the limits on the number of candidates to be invited
Envisaged minimum number: 3
Maximum number: 5



II.2.10) Information about variants
Variants will be accepted: no



II.2.11) Information about options
Options: yes
Description of options:
It is anticipated that the contract term will be for seven (7) years with three (3) annual extension options, which
it is anticipated will be exercised as a single extension of 3 years, subject to a maximum duration of ten (10)
years.



II.2.12) Information about electronic catalogues



II.2.13) Information about European Union funds
The procurement is related to a project and/or programme financed by European Union funds: no



II.2.14) Additional information



Section III: Legal, economic, financial and technical information
III.1) Conditions for participation



III.1.1) Suitability to pursue the professional activity, including requirements relating to enrolment on
professional or trade registers



III.1.2) Economic and financial standing
Selection criteria as stated in the procurement documents



III.1.3) Technical and professional ability
Selection criteria as stated in the procurement documents



III.1.5) Information about reserved contracts



III.2) Conditions related to the contract



III.2.2) Contract performance conditions:
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III.2.3) Information about staff responsible for the performance of the contract



Section IV: Procedure
IV.1) Description



IV.1.1) Type of procedure
Restricted procedure



IV.1.3) Information about a framework agreement or a dynamic purchasing system



IV.1.4) Information about reduction of the number of solutions or tenders during negotiation or dialogue



IV.1.6) Information about electronic auction



IV.1.8) Information about the Government Procurement Agreement (GPA)
The procurement is covered by the Government Procurement Agreement: yes



IV.2) Administrative information



IV.2.1) Previous publication concerning this procedure
Notice number in the OJ S: 2018/S 088-197571



IV.2.2) Time limit for receipt of tenders or requests to participate
Date: 25/06/2019
Local time: 12:00



IV.2.3) Estimated date of dispatch of invitations to tender or to participate to selected candidates
Date: 06/08/2019



IV.2.4) Languages in which tenders or requests to participate may be submitted:
English



IV.2.6) Minimum time frame during which the tenderer must maintain the tender



IV.2.7) Conditions for opening of tenders



Section VI: Complementary information
VI.1) Information about recurrence



This is a recurrent procurement: no



VI.2) Information about electronic workflows
Electronic ordering will be used
Electronic invoicing will be accepted
Electronic payment will be used



VI.3) Additional information:
Potential bidders are invited to a technical supplier open day on Thursday 13.6.2019. If you are interested in
attending the event please email Nathan.beynon3@wales.nhs.uk  and cc. katharine.fletcher@wales.nhs.uk  by
Monday 10.6.2019.
Potential bidders will also be able to request to book an individual slot to ask questions about the technical
architecture and integration of NHS Wales. To enable the technical team to prepare for the day, potential
bidders are requested to send a short video overview [or link to an overview] of your solution that relates to the
Authority's requirements. Please send the video or link to Paul.lawrence@wales.nhs.uk 
Instructions on how to participate in this tender opportunity. It is proposed to run a restricted tender with a
pre-qualification questionnaire and then an invitation to tender: to complete your formal proposal, in this
notice, please access the PQQ via the BravoETenderWales portal where you will find the PQQ and the tender
documentation, reference-Project Ref 39270 PQQ Ref 32743 Critical Care Clinical Information System [CCCIS]
as per the instructions below.
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1) Register your company on the eSourcing portal (this is only required once):
— browse to the eSourcingportal:https://etenderwales.bravosolution.co.uk/ and click the link to register,
— accept the terms and conditions and click ‘continue’,
— enter your correct business and user details,
— note the user name you chose and click ‘save’ when complete,
— you will shortly receive an email with your unique password (please keep this secure).
2) Express an Interest in the tende:
— log in to the portal with the username/password,
— click the ‘PQQs/ITTs’ open to all ‘suppliers’ link (these are pre-qualification questionnaires or invitations to
tender open to any registered supplier),
— click on the relevant PQQ/ITT to access the content,
— click the ‘express interest’ button at the top of the page,
— this will move the PQQ/ITT into your ‘my PQQs/my ITTs’ page (this is a secure area reserved for your
projects only),
— you can now access any attachments by clicking ‘buyer attachments’ in the ‘PQQ/ITT details’ box.
3) Responding to the tender:
— click ‘my response’ under ‘PQQ/ITT details’, you can choose to ‘create response’ or to ‘decline to
respond’ (please give a reason if declining),
— you can now use the ‘messages’ function to communicate with the buyer and seek any clarification,
— note the deadline for completion, then follow the on screen instructions to complete the PQQ/ITT,
— there may be a mixture of online and offline actions for you to perform (there is detailed online help
available). You must then submit your reply using the ‘submit response’ button at the top of the page. If you
require any further assistance please consult the online help, or contact the eTendering helpdesk.
Note: The Authority is using eTenderwales to carry out this procurement process. To obtain further information
record your interest on Sell2Wales at https://www.sell2wales.gov.wales/search/search_switch.aspx?ID=83044
(WA Ref:83044)
The buyer considers that this contract is suitable for consortia.



VI.4) Procedures for review



VI.4.1) Review body
NHS Wales Shared Services Partnership
4-5 Charnwood Court, Heol Billingsley, Parc Nantgarw
Cardiff
CF15 7QZ
United Kingdom
Telephone:  +44 1443848585
Internet address: http://www.procurement.wales.nhs.uk



VI.4.2) Body responsible for mediation procedures



VI.4.3) Review procedure



VI.4.4) Service from which information about the review procedure may be obtained



VI.5) Date of dispatch of this notice:
22/05/2019
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1. Introduction and Purpose





Velindre NHS Trust, acting as hosts of the NHS Wales Informatics Service (NWIS) is procuring an agreement for an All Wales Critical Care Clinical Information System.  The purpose of this report is to provide a clear and auditable rationale of the procurement process highlighting each stage in the process leading to the final recommendation of the Evaluation Team. Currently, in the majority of Critical Care Units in Wales, patient clinical data is captured manually by clinical staff at the bedside on large bespoke printed observation charts. Results from clinical tests and records of hospital stays either have to be accessed away from the patient’s bedside or printed and taken onto the Critical Care Unit. It has been estimated that this adds around 5 minutes per patient consultation on a ward round. 





The key objectives of the investment and subsequent procurement are set out below: 





· Critical Care Clinical Information System (CCCIS) MUST achieve full transition to an electronic system for up to 15 Critical Care Units in Wales, within 4 years of contract award, automatically capturing patient data directly from the bedside monitors to standardise care and thereby reducing waste, harm and variation. 


· The new Critical Care solution MUST also automatically collate data from medical devices such as patient monitors, ventilators, infusion pumps and other equipment to populate a complete critical care record. The solution MUST link with other hospital systems such as drawing patient demographics from the Patient Identity Service and pathology results from the Welsh Results Reporting Service (WRRS). 








The overall scope of the procurement is summarised below:





The scope of the procurement is to deliver:





A Critical Care Clinical Information System to NHS Wales, across six (6) Health Boards with up to 15 separate installation sites. The initial scope covers only general adult critical care beds however there is scope in the agreement for the solution to be   rolled out to other critical care beds at each of the sites over the term of the agreement.











2. The Requirement





The requirement was defined in a specification/statement of requirements, formally signed off by the Evaluation Team.  A full copy of the brief is at Appendix 1 but is summarised as follows:





A summary of some of the key functional and reporting requirements of the solution include: 





			· User Access Control





			· Patient Records and Administration





			· Accessibility





			· Chart Views of Active Patient Data





			· Clinical Documentation and Retrieval





			· System Calculations and Rule Based Alerts





			· Prescribing and Medicines Administration Recording





			· Reporting and Data Outputs





			· Mobile Solution Requirements





			· Audit





			· System Behaviour and User Interface





			· End User Devices














3. Procurement Process





3.1	Stage 1 – OJEU and Pre-Qualification Questionnaire [PQQ] 





[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To commence the procurement process, an OJEU Notice was placed on 24th May 2019 Ref: 2019/S 100-241779 (See Appendix 1). The Notice advertised Velindre NHS Trusts acting as hosts of the NHS Wales Informatics Services’ (NWIS’) intention to procure a contract for a Critical Care Clinical Information System for Health Boards in NHS Wales, the term of which would be seven (7) years with the option to extend for a further period of three (3) years up to a maximum of ten (10) years.  


The procurement was then conducted, in accordance with the UK Public Contract Regulations 2015 using the Restricted Procedure, as set out below: 





			Date 


			Activity





			24th May 2019


			OJEU notice, PQQ (ESPD) and Invitation to Tender (ITT) published


 





			13th June 2019


			Bidder Briefing Sessions 








			25th June 2019


			Closing Date for PQQ Responses








			4th & 5th July 2019


			Evaluation of PQQ Responses








			19th July 2019


			Selection Report approved for sign off








			22nd July 2019





			Outcome of PQQ notified to Bidders





			5th August 2019





			Bidder Briefing Sessions for those Bidders selected to ITT Stage





			6th August 2019





			Publish ITT 





			27th August 2019





			End date for Bidder clarification requests





			4th September 2019


			Initiation to Tender Closing date








			19th to 27th September 2019


			Tender Evaluation Period








			27th September to 11th October 


			Evaluation Team Demonstrations and Clarifications and/or Site Visits





			*9th October 2019





			Publish Clarification Invitation to Tender Documents





			*21st October 2019





			End date for Bidder clarification requests





			*23rd October 2019





			Clarification Invitation to Tender Closing date








			*28th October to 1st November 2019


			Clarification Tender Evaluation Period





			27th November 2019





			Sign off by Project Board





			2nd December 2019


			Standstill Period commences (10 days)








			13th December 2019


			Standstill period concludes








			17th December 2019





			Approval by All Wales Chief Executives





			18th December 2019





			Trust Board Approval





			20th December 2019





			Welsh Government Approval





			2nd January 2020


			Contract award (Contract Commences)














 Note - Stages of the procurement = marked with an Asterisk * were additional steps in the procurement that were not initially envisaged as part of the original procurement plan but were required due to clarification requirements. This has meant that the current end stages are later than what was originally set out in the procurement plan in the Invitation to Tender Documentation. External legal advice from Blake Morgan advised and endorsed the clarification process followed.





The formal issue and receipt of tender documentation relating to this requirement was conducted via the 


e-tenderwales Bravo Solution secure e-Tendering Web Application in accordance with the Velindre NHS Trust’s Electronic Tendering Code. 





In all instances compliance with Velindre NHS Trust’s Standing Orders has been undertaken.





The procurement process followed was via a Restricted Procurement Process.  Bids would be evaluated by specialists (See appendix 3) via a staged evaluation process.  The phases of which are set out below:





· Stage 1 OJEU and Pre-Qualification Questionnaire (PQQ) Selection (excluding commercial)


· Stage 2 Invitation to Tender (ITT) (including commercial) was conducted against qualitative and commercial aspects. 














3.2	Responses to OJEU Notice





The following bidders responded to the OJEU notice via the submission of a completed PQQ [ESPD] by the closing date of 25th June 2019: 





			Supplier





			Ascom (UK) Ltd





			GE Medical Systems





			iMDsoft





			Philips Healthcare





			Willdoo Limited











3.3	Evaluation Model & PQQ Evaluation Process


In order to ensure that the bids were evaluated in a robust and transparent manner and in accordance with the PCR2015 an evaluation model was developed for the PQQ to assess the suitability, capacity and capability experience of the suppliers who bid in the process. The Evaluation Model was approved by the Project Board on the 21st May 2019.





 A multi-disciplinary evaluation team was set up to ensure that an appropriate solution would be procured in accordance with NHS Wales’ requirements, via a robust contractual agreement which delivers against Value for Money procurement principles. 








3.4	Evaluation Process – Selection Pre-Qualification Questionnaire (PQQ) - ESPD





An Evaluation Team was agreed and the evaluation criteria, set prior to the issue of the ESPD were used as the basis for selection screening.  The evaluation methodology was based on a PASS/FAIL scoring system.  Bidders were required to pass all the criterion in order to be taken forward to the ITT Stage of the process.  A failure to meet a criterion resulted in the Bidder not being taken forward to the ITT Stage of the process.  





3.4	Outcome of PQQ (ESPD) Evaluation and Recommended Bidders to the Invitation to Tender Stage (ITT)





Following a detailed evaluation, the Evaluation Team agreed that the following bidder should be recommended for progression to the ITT Stage of the process. A copy of the full PQQ (ESPD) Selection Report is included at Appendix 2.





The table below details the four recommended Bidders that were taken forward to the ITT Stage of the process: 





			Suppliers





			Ascom (UK) Ltd





			GE Medical Systems





			iMDsoft





			Philips Healthcare











4. Stage 2 Invitation to Tender – Evaluation and Award





4.1	Approach


The Evaluation process was as outlined in the Evaluation and Scoring model. A copy is attached at Appendix 4. The following however is a summary of the approach:





· Evaluation Team members based on their subject matter expertise and   identified in section 4.2 of the report were required to assess and jointly score each written tender received.


· The awarding strategy adopted is the Most Economically Advantageous Tender (M.E.A.T.) based on a quality/price ratio of 70%/30% respectively





From the four Suppliers who received a tender Two (2) responses were received, the responses received were from 


· Ascom (UK) Ltd


· GE Medical Systems





The following suppliers did not submit a response for the following reasons;





· iMDsoft – did not submit a response for financial reasons, based on their review of the requirements their assumption was that the cost of the system was more than double that which was advertised in the OJEU  Notice.


· Philips Healthcare – were unable to sign up to the terms set out in the Master Services Agreement particularly those around termination.  





4.2 	Evaluation Team


The ITT Evaluation Team consisted of the following membership, the teams were split into three teams covering the following areas:


· Functional Technical (F/T)


· Operational Governance (Op/Gov)


· Commercial, Legal and Financial (CLF)





			Name


			Designation


			Team and Role 





			Mark Dickinson 


			Director, Clinical Networks and SRO for the CCCIS Project


			Non-Scoring – F/T; Op/Gov & CLF





			Tamas Szakmany


			Consultant in Intensive Care and Anaesthesia - Aneurin Bevan UHB and Clinical Lead for CCCIS Project.


			F/T – Scoring; CLF Non-Scoring





			Alex Percival


			Principal Project Manager – NHS Wales Informatics Service


			Non-Scoring – F/T; Op/Gov & CLF





			Katharine Fletcher


			Strategic Procurement Lead 


			Non-Scoring – F/T; Op/Gov & CLF





			Simon McCann


			Partner, Blake Morgan LLP


			Non-Scoring F/T & Op Gov


Scoring CLF





			Tomos Lewis


			Senior Solicitor, Blake Morgan LLP


			Non-Scoring F/T & Op/Gov





			Jane Tyler


			Financial Lead, NHS Wales


			Scoring Commercial, Legal & Financial





			Alison Stevens


			Technical Manager / Critical Care Sister Aneurin Bevan UHB


			Scoring Functional Technical





			Lucy Morgan, 


			Dietician, Aneurin Bevan UHB


			Scoring Functional Technical





			Helen Hughes-Tait


			Head of Clinical Futures ICT, Aneurin Bevan UHB


			Scoring Functional Technical





			Richard Pugh


			ICU Clinical Lead, Betsi Cadwallader UHB


			Scoring Functional Technical





			Tom Holmes


			Consultant, Cardiff and Value UHB


			Scoring Functional Technical





			Helen Leigh


			Pharmacist, Cardiff and Value UHB


			Scoring Functional Technical





			Sandra Whitney


			IM&T Programme Manager, Cardiff and Value UHB


			Scoring Functional Technical





			Piroska Toth-Tarsoly


			Clinical Lead Critical Care, Cwm Taf Morgannwg UHB


			Scoring Functional Technical





			Andrew Hermon


			Senior Nurse, Cwm Taf Morgannwg UHB


			Scoring Functional Technical





			Alun Bodman


			ICT Systems Manager, Cwm Taf Morgannwg UHB


			Scoring Functional Technical





			Rob Salter


			Healthcare Scientist, Cwm Taf Morgannwg UHB & Representing All Wales EBME 


			Scoring F/T & Op / Gov





			Meryl Jenkins


			Senior Sister, Hywel Dda UHB


			Scoring Functional Technical





			Geraint Walker


			Staff Nurse, Swansea Bay UHB


			Scoring Functional Technical





			Paul Lawrence 


			Product Specialist, NHS Wales Informatics Service


			Scoring F/T & Op/Gov





			Rob Jones


			Head of Applications Design, NHS Wales Informatics Service


			Scoring F/T & Op/Gov





			Donald Kennedy


			Lead Infrastructure Design Architect, NHS Wales Informatics Service


			Scoring F/T & Op/Gov





			Paul Evans


			Validation Manager, NHS Wales Informatics Service


			Scoring F/T & Op/Gov





			Peggy Edwards


			Head of Clinical Informatics Assurance, NHS Wales Informatics Service


			Scoring Operational Governance





			Andy Shanahan


			Lead Security Design Consultant, NHS Wales Informatics Service


			Scoring Operational Governance





			Noel Bevan


			Service Management Lead, NHS Wales Informatics Service


			Scoring Operational Governance





			Rob Murray


			Test Manager, NHS Wales Informatics Service


			Scoring Operational Governance





			Zoe Goodacre


			Wales Critical Care & Trauma Network Transitional Lead, NHS Wales Collaborative


			Non-Scoring – CLF











The Evaluation Team met on the 17th – 23rd September 2019 to score the written bids.  This process identified a number of areas which required clarification, these are set out in Appendix 5. Subsequently, clarification / demonstration sessions were held on the 1st October and on the 2nd October 2019 to confirm the evidence provided in the written bid (see evaluation model for further information on the use of the demos in the evaluation process).





4.3	Evaluation Clarifications –Technical Information





After the written bids were scored by the evaluation team, post-tender functional and technical clarifications were sought from all suppliers in relation to the mandatory criterion, these were sent out as part of a list of questions that required clarification on the 27th September 2019 that were then brought to the clarification / demonstration days on the 1st and 2nd October 2019. A list of the questions is in Appendix 5.





4.4 	Evaluation Score – Post Clarification / Demo





After the Clarification / Demonstrations days on the 1st and 2nd October 2019 the teams reconvened to review the evaluation position. It was unanimously felt that the bids were not comparable and that further clarifications were needed from both bidders in relation to key aspects of the requirements in Document 2A Specification to clarify:





· Standardisation versus local configuration 


· Services Agreement liability levels


· Intellectual property rights





Based on legal advice it was agreed that a fair and equitable way forward was that the wording in the specification be clarified further and re issued for each supplier to respond to formally. The Clarification tender was published on the 9th October and closed on the 23rd October 2019. During this period the Site Visits went ahead as planned on the 10th and 11th October 2019 and as described in the evaluation model in Appendix 4.  	








4.5	Evaluation Score – Clarification Tender Responses 





Once the Clarification responses were received on the 23rd October the Evaluation Teams reconvened on the 28th October to 1st November 2019 to evaluate the submitted responses from each bidder. Each team scored their relevant sections and based on the responses provided considered that the bids could be scored.  





The written scores were also validated at this session across each team against the evaluation model 





The outcome is attached at Appendix 6.  The following however is the total score allocated to the bidder:





			Bidder


			Total Score out of 100% 


			Total Contract Value (ex VAT)





			Ascom [UK] Limited


			63.36%


			£15,670,408





			GE Healthcare


			57.44%


			£12,295,760














5. Recommendation


 Based on evaluation of the bids by each of the subject matter evaluation streams it was considered that a bidder could be appointed which could deliver the functional and technical requirements and was within the budget envelope. The Evaluation Team therefore considers an award of contract to Ascom (UK) Limited to be appropriate. A copy of the justification for scores allocated is provided in the ‘Full Scoring Rationale for Successful Bidder’ (Appendix 6).  However, a summary of the key rationale for the evaluation is provided below











ASCOM:


Qualitative Weighting 70%





A high-level summary for some of the key reasons the Evaluation Team recorded for their recommendation are as follows:





· The bidder clearly demonstrated compliance across key areas of the specification that were important to the Authority, these are; 


· Authentication protocol for solution access; 


· The split screen functionality; 


· Graphical body map;


· Intelligent task monitoring;


· Seamless embedding of radiology results, 


· Functionality to direct and collate alarms, 


· Dynamic data display allowing monitoring of a number of different observations. 


· Collation data on a patient that has been registered but not yet been admitted.  


· A dedicated app was included which could be used on a number of operating systems and form factors (tablets and mobiles) the solution clearly offered added value as additional functionality such as a live video feed and voice notes were also included in the app. Additional to this was the enhanced security features as the dedicated app did not cache data.


· Amendments in the clarification tender to the contract around limits to liability reduced the risks on the Authority


· Costs were transparent and hardware competitively priced


 


· Commercials Weighting 30%


Per the comments in 4.3 above, the commercial offer submitted by Ascom (UK) Ltd is within the NHS Wales budget. 





6. Next Steps


· Sign off Evaluation & Selection Report by the Evaluation Team


· Sign off Evaluation & Selection Report and Contract Award Proforma by the Director of Informatics Service to approve recommendation 


· Obtain Velindre Trust Board Approval


· Obtain Full Business Case (FBC) approval and the approval of capital funding. 


· Obtain Ministerial Consent


· Issue standstill letter to both Bidders 


· Contract to be signed by the Authority and successful Bidder


· Ongoing Contract Management 





7. Management of Contract


In line with NWIS “Good Practice” it is essential that Contract Management is undertaken. This will be achieved by:





· Initiation meeting prior to contract signing, setting out roles, responsibilities and agreeing the approach to and contract management from the initiation throughout the term of the agreement


· Undertaking regular review meetings with the supplier to ensure the contract is being delivered appropriately, these will need to be more frequent during the implantation phase across NHS Wales and frequency will depend upon the success of delivery and or the phase of the contract. 


· Budget Monitor of expenditure against budget









Appendix 1: Tender Documentation 


The following embedded documents are copies of the OJEU Advert and tender documentation issued on 24th May 2019:








OJEU Advert 24th May 2019











Tender Documentation 24th May 2019














Clarification Tender Documentation 4th October 2019






















































Appendix 2: PQQ Selection Report


The following embedded document is a copy of the PQQ Selection Report:








Evaluation Award Report – Critical Care Clinical Information System 





			CCCIS D01 08/11/19


			Page 6 of 10


			Author: Katharine Fletcher











Appendix 3: Evaluation Panel Members





The following embedded documents are a record of the panel members for the PQQ Evaluation and ITT Evaluation stages;





PQQ Evaluation Panel











ITT Evaluation Panel












Appendix 4 ITT Evaluation Process 


The following embedded document is a copy of the evaluation process including the Evaluation spreadsheet used to allocated scores and weightings to the written submissions:








Evaluation Model - Written




















Evaluation Model - Spreadsheet
















































































Appendix 5: Clarification Questions 





The following embedded documents are the clarification questions requested by the evaluation team from the initial scoring of written bids:








Ascom (UK) Ltd Clarification Questions














GE Healthcare Clarification Questions












Appendix 6: Full Scoring and Rationale for Successful and Unsuccessful Bidders


The following embedded document is a copy of the final scoring and the rationale recorded by the evaluation team:





[bookmark: _MON_1436706492][bookmark: _MON_1435584109][bookmark: _MON_1436768068][bookmark: _MON_1448306597][bookmark: _MON_1435653331][bookmark: _MON_1436270663][bookmark: _MON_1436271860]Final Scores and Rationale;
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Appendix 1  2019-OJS100-241779-en-ts.CCCIS published notice.24.05.19.pdf






image3.emf


Appendix 1 CCCIS  Tender Documents issued.zip
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Appendix 1 CCCIS  Clarification Tender.04.10.19.zip
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Appendix 2 PQQ  Shortlisting Report. Final.docx
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Appendix 3 - PQQ  Evaluation Panel Members. Final.docx
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Appendix 3 - ITT  Evaluation Panel Members. Final.docx
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Appendix 4 CCCIS  Evaluation Model Final.docx
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Appendix 4 CCCIS  Evaluation Model Master v1.0.XLSX
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Appendix 5 Ascom  clarifications for publication.docx
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Appendix 5 GE  clarifications for publication.docx
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Appendix 6 CCCIS  Evaluation Model vFinal.Nov19.xlsx
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20191127 - BR -  Critical Care Clinical Information System - v0.2.xlsx




20191127 - BR - Critical Care Clinical Information System - v0.2.xlsx

IIS FBC Benefits


																								Investment Objective





																								Patient Safety			Timeliness			Effectveness			Efficiency


			Ref			Identified Benefit			Benefit Type			Cash Releasing?			Beneficiaries			Benefit Measure/Evidence			Benefit Owner			1			2			3			4


			ECONOMIC BENEFITS


			BEN - 001			Reduction in critical care drug spend			Financial			Y			NHS Wales			Reduction in Drug Spend			Clinical Lead


			BEN - 002			Reduction in nursing time spent recording observations increasing time spent providing patient care			Economic			N			Patient, Nurses			Time/Motion Studies			Clinical Lead									X			X


			BEN - 003			Reduction in Consultant ward round time increasing time spent on patient care			Economic			N			Patient, Consultants			Time/Motion Studies			Clinical Lead						X			X			X


			BEN - 004			2.5% Reduction in Average Length of Stay			Economic			N			Patient, NHS Wales Services			CCMDS Data			Clinical Lead						X			X			X


			BEN - 005			Reduction in Data Clerk requirements			Economic			N			NHS Wales, Planning, Management			Time/Motion Studies			Clinical Lead						X						X


			GENERAL BENEFITS


			BEN - 006			Improved quality of care			Quantitative			N			Patients			Increased compliance with care bundles
Improving mortality/morbidity rate
Reduction in re-admissions
Reduction of post critical care primary care follow ups			Clinical Lead			X						X


			BEN - 007			Improved Patient Safety			Quantitative			N			Patients			Reduction in number of untoward/adverse incidents
Reduction in Hospital Acquired Infections			Clinical Lead			X


			BEN - 008			Improved data and reporting quality			Quantitative			N			Clinicians, WG, NHS Wales			Reduction in lead times for reporting
Reduction in production of CCMDS
Improved Business Intelligence			Project Board												X


			BEN - 009			Reduction in variation of clinical practice across Wales			Quantitative			N			Clinicians, Patients			Compliance with care bundles

Reductions in variation in practice (initial benchmarking required)			Project Board			X						X			X





Full Business Case - Critical Care Clinical Information Solution

Benefits Identification and Review





Lookups


			Qualitative


			Quantitative


			Cash Releasing


			Non-Cash Releasing


			Investment Objectives


			Investment Objective 1			The Critical Care Clinical Information System should improve patient safety within critical care units


			Investment Objective 2			The Critical Care Clinical Information System should drive the timely provision of care and clinical information within the critical care units


			Investment Objective 3			The Critical Care Clinical Information System should improve the effectiveness of care provided within the critical care units, including an improvement in outcomes


			Investment Objective 4 			The Critical Care Clinical Information System should increase efficiency within critical care across Wales, leading to improvements in planning and delivery of services
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20191127 - CCCIS Risk Register.xlsx

LIVE


			Critical Care Clinical Information System Project Risk Register


			Register Sorted by Risk Rating (Column H)


			Risk Category			Risk ID			Risk Title			Description of Risk			Risk Owner			Probability (1-5)			Impact        (1-5)			Risk Rating (1-25)			Last Month Rating			RISK CHANGE			RISK STATUS			Mitigation Strategy


			National Systems			CCCIS-001			Interfaces with other systems			The overlap with other systems means that standardisation needs to consider e.g., nursing digitalisation project where NEWS scores will be electronic and these need to feed into the patient record in the CIS			PB			3			3			9			9			0			Closed			Update July 2019: Closed - Integration requirements are comprehensively detailed in Schedule 2A. Ongoing engagement with Integration team at NWIS


			UAT			CCCIS-002			User Acceptance Testing			There is a risk that lack of skills for user acceptance testing the system before going live could impact on the timeliness of the delivery of the system. (especially after new algorithms have been introduced)			PM			2			3			6			9			-3			Open			Update November 2019: Resources have been identified as part of the FBC. Risk will remain until testing strategy and resources in place.


			Physical Space at CCUs			CCCIS-003			Hospital Site Readiness			There is a risk that the physical space in the clinical areas does not have sufficient bedspace available to provide bedside CIS and associated equipment.			PM			3			3			9			9			0			Open			Update November 2019: EBME lead has been assessing the physical spaces required for the new system and what work (if any) is required to get the units CCCIS ready. This work is ongoing, but will be completed ahead of the close of procurement. Flexibility in contract to change sequence of rollouts to accomodate any required remedial work in individual installation sites. Options for potential approach to be discussed in detail at January Project Board


			Funding			CCCIS-004			CCIG Funds			There is a risk that Welsh Government will  decide to withdraw £1 million funding after 2019/2020 Financial Year			CCIG			2			3			6			9			-3			Open			Update November 2019: This risk has reduced following indications from Welsh Government that funding will continue unti 2020/21. However, risk will be monitored until budget decision in December 2019 is finalised and until FBC funding arrangements are approved.


			Funding			CCCIS-005			Configuration Funding			There is a risk that resources may not be available to provide support on the configuration and standardisation of hopital processes.			PM			2			3			6			9			-3			Open			Update November 2019: FBC includes local funding for implementation support and configuration work. The successful supplier has also proposed a mutli-instance implementation, reducing the need for immediate (wide ranging) standardisation.


			Interfaces			CCCIS-006			Medical Devices Security			There is a risk that the lack of security patching of medical devices may limit the connectivity to all HB assets 			PM			3			3			9			9			0			Open			Update November 2019: This risk remains unchanged as the extent to which this could be an issue is unknown until the implementation team can meet to discuss the risk with the supplier.


			National Systems			CCCIS-007			National Interfaces Resources			There is a risk that delivery of the system may be delayed due to a lack of integration resources.			PM			2			3			6			9			-3			Open			Update November 2019: FBC costs include resources for integration and ongoing support from NWIS. These have been forumlated with the NWIS Service Leads.


			Governance			CCCIS-008			Configuration Management			There is a risk that a lack of clarity on the configuration management of the system could introduce additional costs and impacts on installation sites.			PB			2			2			4			8			-4			Closed			Closed November 2019: Supplier submissions have acepted the level of configuration required.


			Project Scope			CCCIS-009			5 Year Project Timespan			Time scales for implementation within the 5 years may be insufficient (Given it will probably take a year for the first site to go live)			PM			2			3			6			8			-2			Closed			Update July 2019: Closed - Implementation plan schedule agreed by Project Board. Additional planning to be picked up as part of FBC/close of procurement/implementation activity.


			Funding			CCCIS-010			Local Project Managers Funding			The funding arrangements for local project managers will not be sufficient to ensure the pre-go live phase and post implementation are resourced sufficiently			PM			2			3			6			6			0			Closed			Update July 2019: Closed - Local Implementation Personnel costs have been reviewed and provision for funding for 2 X Band 6 Personnel per Health Board budgeted for. This will also be explored further in light of the FBC.


			Project Board			CCCIS-011			Senior Responsible Officer			Appointment of Permanent Senior Responsible Officer			PT			2			3			6			6			0			Closed			Update July 2019: Closed - Mark Dickinson to act as SRO.


			Business Case			CCCIS-012			Full Business Case 5 Stage Model			There is a risk that the Full Business Case for the Critical Care Clinical Information system will not be approved by the NHS Collaborative Chief Executives resulting in a failure to procure the system.			AP			3			5			15			12			3			Open			Update November 2019: FBC drafted and expected to be submitted for the Chief Executives ahead of their meeting on 17th December. Risk remains due to lack of clarity on both Welsh Government funding (budget expected 16th December) and the source of capital funding.


			Clinical Information			CCCIS-013			Clinical Information 2			There is a clinical risk that the automation of the collection of observations means that the health care professional no longer has to read / take that result and therefore is not appropriately assessing the patient. 			PM			2			2			4			4			0			Closed			Update July 2019: Requirements specify that system requires validation by Healthcare professional of readings to ensure validation of recordings


			Benefits			CCCIS-014			Realisation of Benefits			There is a risk that the benefits stated in releasing time to care will not be realised in the short term (the implementation of IT means it takes longer to do things to start with)			PM			2			2			4			4			0			Open			Update November 2019: Closed (pending project baord FBC approval) - the benefits for the FBC have been reprofiled to accommodate for the staged rollout. Benefits will be evaluated following full rollout as per FBC.


			Changing Systems			CCCIS-015			Changing from one Clinical Information System to another 1			Unlearning what you did before in an IT system – the new system user interface different			PM			2			2			4			4			0			Closed			Update July 2019: Only applicable to Cwm Taf and Glangwili; specification has extensive requirements for end user training that suppliers are expected to deliver. 


			Changing Systems			CCCIS-016			Changing from one Clinical Information System to another 2			The new system behaving in a different way to commands that appear to be the same			PM			2			2			4			4			0			Closed			Update July 2019: Only applicable to Cwm Taf and Glangwili; specification has extensive requirements for end user training that suppliers are expected to deliver.


			Changing Systems			CCCIS-017			Changing from one Clinical Information System to another 3			Losing functionality had in the old system			PM			2			2			4			4			0			Closed			Update July 2019: Requirements specification has extensive detail of system fucntionality and this has been approved by Project Board


			National Systems			CCCIS-018			Project Team NWIS Technical/ IT/ systems knowledge 			Project team lack of understanding of NWIS technical/ IT architectures and systems, will delay  development of technical specification and progress			PT			2			2			4			4			0			Closed			Update July 2019: This Risk has now been closed as is not now considerered to be significantly reduced.


			Knowledge			CCCIS-019			Project Manager NHS Wales Organisations/ structure/ environment knowledge			Project Manager is new to NHS and lacks of understanding of NHS Organisations, systems, key personnel and therefore will need to take time to get up to speed			PM			2			2			4			4			0			Closed			Update July 2019: This risk is no longer relevant and is now closed.


			Health Board Infrastructure			CCCIS-020			Cardiff and Vale Critical Care department Infrastructure			Following a visit to Heath Hospital and discussions with Network Infrastructure Leads it is apparent that the UHW Critical Care department does not have a wired network Infrastructure to accommodate a CCCIS.			C&V			1			3			3			12			-9			Closed			Update November 2019:Specific risk closed - linked to CCCIS-003.


			Business Case			CCCIS-021			Capital Investment Requirement			There is a risk that the requirement for capital funding (as identified by NWIS finance) under IFRS16 means that the FBC will be delayed due to WG scrutiny process.			PM			3			5			15			0			15			Open			Update November 2019: New risk added. IFRS16 means that certain elements of the contract must be accounted for through capitla funding. This means that unless the Chief Executives are able to fund through their discretionary capital allocation, Infrastructure Investment Board funding must be sought, potentially adding 3 months to the process. Early engagement with IIB will take place with the anticipation of expediting the Welsh Government scrutiny process.


			Specialist Support			CCCIS-022			Critical Care Staff involvement in System Implementation			There is a risk that the implementation will be unsuccessful due to lack of engagement from Critical Care staff.			PT			1			3			3			9			-6			Closed			Update July 2019: Several Critical Care Clinicans on Project Board and procurement evaluation teams, ongoing engagement and involvement is essential to rollout success.


			Specialist Support			CCCIS-023			NWIS IM & T  Specialist IT Support			That appropriate NWIS IT Technical & Specialist roles are not identified nor available to support project			PL			1			3			3			9			-6			Closed			Update July 2019: Specialist NWIS technical roles have now been identified and engagement with NWIS continues.


			Procurement			CCCIS-024			Security Schedule			Security Schedule not yet produced to meet Procurement timescales			PT			1			3			3			12			-9			Closed			Update July 2019: Closed - Schedule approved by Project Board May 2019


			Procurement			CCCIS-025			Business Continuity and Disaster Recovery			Business Continuity and Disaster Recovery schedule has not been developed yet. 			PT			1			1			1			1			0			Closed			Update July 2019: Closed - Schedule approved by Project Board May 2019


			Procurement			CCCIS-026			Service Levels Agreement			Service Levels Agreement not yet produced to meet Procurement timescales			PT			1			1			1			12			-11			Closed			Update July 2019: Closed - Schedule approved by Project Board May 2019


			Procurement			CCCIS-027			Requirements Specification development 1			Potential risk to be able co-ordinate the work required for the development of the specification in the timescales that had been agreed 			PL			1			1			1			16			-15			Closed			Update July 2019: Closed - Schedule approved by Project Board May 2019


			Procurement			CCCIS-028			Requirements Specification development 2			Risk that we cannot start the Restricted process because it depends on the Specification being 100% nailed down. Spec requires NWIS specialist input across a number of areas and continous dialogue with suppliers before we can be 100% confident.			PL			1			1			1			16			-15			Closed			Update July 2019: Closed - Specification completed and signed off at project Board in May 2019.


			Procurement			CCCIS-029			Pre Qualification Questionnaire			PQQ not developed / finalised for Procurement timescales 			PT			0			2			0			4			-4			Closed			Update July 2019: Closed - PQQ approved by Project Board May 2019


			Procurement			CCCIS-030			Procurement Route Options Appraisal			Options Appraisal not produced to meet timescales for first Project Board meeting			PL			0			4			0			0			0			Closed			RISK MANAGED


			Business Case			CCCIS-031			Business Case - Approval at Informatics Planning and Delivery Group			The the Business  Case is not considered justifiable or detailed enough by IPAD			IPAD			0			3			0			0			0			Closed			RISK MANAGED: March IPAD Meeting reviewed Business Case, no negative feedback received but approval subject to sub-group to review BC


			Business Case			CCCIS-032			Business Case - Approval by Chief Executives			That the Business Case is not signed off by Chief Executives			NHSCEO			0			4			0			0			0			Closed			RISK MANAGED: April NHS Collaborative Chief Executives have agreed Outline Business Case. Subject to development of full costings breakdown and FBC


			Procurement			CCCIS-033			Dedicated Specialist Procurement Support			Project Procurement Support Officer has left and therefore alternative Procurement Support is needed.			PL			0			4			0			0			0			Closed			RISK MANAGED: Kath Fletcher appointed as Lead Procurement Officer to Project.
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FBC - CCCIS - Economic Appraisal.xlsx

FBC Benefits Summary


			Note			Benefit			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			TOTAL


			1			2% Reduction in Drug Spend			£7,128			£55,596			£84,655			£91,774			£91,774			£91,774			£91,774			£514,474


			2			Nursing Time			£79,698			£620,629			£944,395			£1,023,277			£1,023,277			£1,023,277			£1,023,277			£5,737,828


			3			Consultant Time			£18,672			£145,404			£221,258			£239,739			£239,739			£239,739			£239,739			£1,344,290


			4			Reduced average length of stay			£157,533			£1,507,063			£2,097,912			£2,349,310			£2,349,310			£2,349,310			£2,349,310			£13,159,750


			5			Reduced need for Data Clerks			£7,701			£92,418			£223,342			£258,769			£258,769			£258,769			£258,769			£1,358,537


						TOTAL SAVINGS			£270,732			£2,421,109			£3,571,562			£3,962,869			£3,962,869			£3,962,869			£3,962,869			£22,114,878








			1			Based on extrapolation of C&V drug spend figures for 2018/19.


			2			Nurses are currently required to use paper charts in order to input information, this benefits analysis calculates a conservative estimate of a time saving of 2 minutes per hour for ward nurses using the system


			3			As the Critical Care Clinical Information Solution will aloow information assessed quickly, a conservative estimate of two minutes per bed per consultant ward round has been calculated here


			4			Again, due to better forecasting, planning and clinical information an assumption in a 2.5% reduction in the average length of stay within Critical Care has been projected here


			5			Currently all ITUs require a full time Data Clerk to be on duty every day within the unit. This is to record ICNARC and CCMDS data. As the new solution will automate a large amount of this information and reporting, a 50% saving has been identified here








B1 - 2% Reduction in Drug Spend


									2% Total Drug Saving


						17/18 Drug Spend			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			Total Saving 


			2% Drug Saving			£4,588,677			£7,128			£55,596			£84,655			£91,774			£91,774			£91,774			£91,774			£514,474


			TOTAL (£ Savings)			£91,774			£7,128			£55,596			£84,655			£91,774			£91,774			£91,774			£91,774			£514,474


			Days with system implemented


			Hospital Name			Implementation Date			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)


			The Grange University Hospital			11/1/20			150			365			365			366			365			365			365


			Morriston Hopital			5/1/21			0			334			365			366			365			365			365


			Princess of Wales Hospital			6/1/22			0			0			303			366			365			365			365


			Wrexham Maelor Hospital			8/1/21			0			242			365			366			365			365			365


			Glan Clwyd Hospital			10/1/21			0			181			365			366			365			365			365


			Ysbyty Gwynedd			11/1/21			0			150			365			366			365			365			365


			University Hospital Wales			3/1/21			30			365			365			366			365			365			365


			University Hospital Llandough			6/1/21			0			303			365			366			365			365			365


			Prince Charles Hospital			10/1/22			0			0			181			366			365			365			365


			Royal Glamorgan Hospital			8/1/22			0			0			242			366			365			365			365


			Bronglais General Hospital			2/1/22			0			58			365			366			365			365			365


			Prince Phillip Hospital			4/1/22			0			0			365			366			365			365			365


			Withybush General Hospital			6/1/22			0			0			303			366			365			365			365


			Glangwili Hospital			8/1/22			0			0			242			366			365			365			365





			Financial Year End						3/31/21			3/31/22			3/31/23			3/31/24			3/31/25			3/31/26			3/31/27


			Hospital			Implementation Date			Bed Numbers			% of year for first Implementation			All Wales Weighting			Bed Weighting Year 1


			The Grange University Hospital			11/1/20			30			41.095890411			0.15			0.0616438356


			Morriston Hopital			5/1/21			28			91.5068493151			0.14			0.128109589


			Princess of Wales Hospital			6/1/22			8			83.0136986301			0.04			0.0332054795


			Wrexham Maelor Hospital			8/1/21			14			66.301369863			0.07			0.0464109589


			Glan Clwyd Hospital			10/1/21			13			49.5890410959			0.065			0.0322328767


			Ysbyty Gwynedd			11/1/21			11			41.095890411			0.055			0.0226027397


			University Hospital Wales			3/1/21			39			8.2191780822			0.195			0.0160273973


			University Hospital Llandough			6/1/21			7			83.0136986301			0.035			0.0290547945


			Prince Charles Hospital			10/1/22			7			49.5890410959			0.035			0.0173561644


			Royal Glamorgan Hospital			8/1/22			10			66.301369863			0.05			0.0331506849


			Bronglais General Hospital			2/1/22			3			15.8904109589			0.015			0.0023835616


			Prince Phillip Hospital			4/1/22			5			100			0.025			0.025


			Withybush General Hospital			6/1/22			7			83.0136986301			0.035			0.0290547945


			Glangwili Hospital			8/1/22			18			66.301369863			0.09			0.0596712329











B2- Nursing Time


			Benefit B1 -  Efficiency Savings (Nurse time)





			Hospital name			Number of Beds			Nurse time saved (mins) per day			Time saved (mins) * number beds			Weekly Hours saved			Equivalent WTE (37.5hrs)			Equivalent Salary saving (Band 5)			Annual Hours Saved			Equivalent Annual Salary saving (Band 5)			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			Cost Savings over lifetime of Project (7 years)


			The Grange University Hospital			30			48			1440			168			4.48			£   2,952			8736			£   153,492			£63,252.00			£153,491.52			£153,491.52			£153,491.52			£153,491.52			£153,491.52			£153,491.52			£   984,201


			Morriston Hopital			28			48			1344			156.8			4.24			£   2,755			8153.6			£   143,259			£0.00			£131,451.71			£143,258.75			£143,258.75			£143,258.75			£143,258.75			£143,258.75			£   847,745									1950


			Princess of Wales Hospital			8			48			384			44.8			1.21			£   787			2329.6			£   40,931			£0.00			£0.00			£34,071.74			£40,931.07			£40,931.07			£40,931.07			£40,931.07			£   197,796									17.5743589744


			Wrexham Maelor Hospital			14			48			672			78.4			2.12			£   1,377			4076.8			£   71,629			£0.00			£47,621.73			£71,629.38			£71,629.38			£71,629.38			£71,629.38			£71,629.38			£   405,769


			Glan Clwyd Hospital			13			48			624			72.8			1.97			£   1,279			3785.6			£   66,513			£0.00			£33,073.77			£66,512.99			£66,512.99			£66,512.99			£66,512.99			£66,512.99			£   365,639


			Ysbyty Gwynedd			11			48			528			61.6			1.66			£   1,082			3203.2			£   56,280			£0.00			£23,192.40			£56,280.22			£56,280.22			£56,280.22			£56,280.22			£56,280.22			£   304,594


			University Hospital Wales			39			48			1872			218.4			5.90			£   3,837			11356.8			£   199,539			£16,445.52			£199,538.98			£199,538.98			£199,538.98			£199,538.98			£199,538.98			£199,538.98			£   1,213,679


			University Hospital Llandough			7			48			336			39.2			1.06			£   689			2038.4			£   35,815			£0.00			£29,812.78			£35,814.69			£35,814.69			£35,814.69			£35,814.69			£35,814.69			£   208,886


			Prince Charles Hospital			7			48			336			39.2			1.06			£   689			2038.4			£   35,815			£0.00			£0.00			£17,808.95			£35,814.69			£35,814.69			£35,814.69			£35,814.69			£   161,068


			Royal Glamorgan Hospital			10			48			480			56			1.51			£   984			2912			£   51,164			£0.00			£0.00			£34,015.52			£51,163.84			£51,163.84			£51,163.84			£51,163.84			£   238,671


			Bronglais General Hospital			3			48			144			16.8			0.45			£   295			873.6			£   15,349			£0.00			£2,445.74			£15,349.15			£15,349.15			£15,349.15			£15,349.15			£15,349.15			£   79,192


			Prince Phillip Hospital			5			48			240			28			0.76			£   492			1456			£   25,582			£0.00			£0.00			£25,581.92			£25,581.92			£25,581.92			£25,581.92			£25,581.92			£   127,910


			Withybush General Hospital			7			48			336			39.2			1.06			£   689			2038.4			£   35,815			£0.00			£0.00			£29,812.78			£35,814.69			£35,814.69			£35,814.69			£35,814.69			£   173,072


			Glangwili Hospital			18			48			864			100.8			2.72			£   1,771			5241.6			£   92,095			£0.00			£0.00			£61,227.94			£92,094.91			£92,094.91			£92,094.91			£92,094.91			£   429,608


			Totals			200			672			9600			1120			30.27			£   20,474			58240			£   1,064,627			£   79,698			£   620,629			£   944,395			£   1,023,277			£   1,023,277			£   1,023,277			£   1,023,277			£   5,737,828


			Explanatory notes on above:


			1: Column C: Nurse time saved per day is based on conservative estimate of 2 minutes per hour, not manually recording Observations on paper Chart.


			2: Column F: Equivalent Salary (Band 5): Majority of Critical Care Nurses are either  Band 5 or Band 6. However, for a conservative estimate the middle salary of Band 5 (£34,270 gross) has been used.


						Weeks with system implemented


			Hospital Name			Implementation Date			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)


			The Grange University Hospital			11/1/20			21.4			52.0			52.0			52.0			52.0			52.0			52.0


			Morriston Hopital			5/1/21			0.0			47.7			52.0			52.0			52.0			52.0			52.0


			Princess of Wales Hospital			6/1/22			0.0			0.0			43.3			52.0			52.0			52.0			52.0


			Wrexham Maelor Hospital			8/1/21			0.0			34.6			52.0			52.0			52.0			52.0			52.0


			Glan Clwyd Hospital			10/1/21			0.0			25.9			52.0			52.0			52.0			52.0			52.0


			Ysbyty Gwynedd			11/1/21			0.0			21.4			52.0			52.0			52.0			52.0			52.0


			University Hospital Wales			3/1/21			4.3			52			52.0			52.0			52.0			52.0			52.0


			University Hospital Llandough			6/1/21			0.0			43.3			52.0			52.0			52.0			52.0			52.0


			Prince Charles Hospital			10/1/22			0.0			0.0			25.9			52.0			52.0			52.0			52.0


			Royal Glamorgan Hospital			8/1/22			0.0			0.0			34.6			52.0			52.0			52.0			52.0


			Bronglais General Hospital			2/1/22			0.0			8.3			52.0			52.0			52.0			52.0			52.0


			Prince Phillip Hospital			4/1/22			0.0			0.0			52.0			52.0			52.0			52.0			52.0


			Withybush General Hospital			6/1/22			0.0			0.0			43.3			52.0			52.0			52.0			52.0


			Glangwili Hospital			8/1/22			0.0			0.0			34.6			52.0			52.0			52.0			52.0





			Financial Year End						3/31/21			3/31/22			3/31/23			3/31/24			3/31/25			3/31/26			3/31/27











B3- Consultant Time


			Benefit B2 Timeliness Savings (Consultants Time on Ward Round)





			Hospital name			Number of Beds			Time saved per bed on Ward Round (2 per day, mins)			Time saved (mins) * number beds			Weekly Hours saved			Equivalent WTE (37hrs)			Equivalent Consultant Salary saving			Annual Hours Saved			Equivalent Annual Consultant Salary saving			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			Cost Savings over lifetime of Project (7 years)


			The Grange University Hospital			30			4			120			14.00			0.37			£   692			728.00			£   35,961			£14,819.03			£35,960.84			£35,960.84			£35,960.84			£35,960.84			£35,960.84			£35,960.84			£   230,584


			Morriston Hopital			28			4			112			13.07			0.35			£   645			679.47			£   33,563			£0.00			£30,797.23			£33,563.45			£33,563.45			£33,563.45			£33,563.45			£33,563.45			£   198,614


			Princess of Wales Hospital			8			4			32			3.73			0.10			£   184			194.13			£   9,590			£0.00			£0.00			£7,982.52			£9,589.56			£9,589.56			£9,589.56			£9,589.56			£   46,341


			Wrexham Maelor Hospital			14			4			56			6.53			0.17			£   323			339.73			£   16,782			£0.00			£11,157.08			£16,781.72			£16,781.72			£16,781.72			£16,781.72			£16,781.72			£   95,066


			Glan Clwyd Hospital			13			4			52			6.07			0.16			£   300			315.47			£   15,583			£0.00			£7,748.70			£15,583.03			£15,583.03			£15,583.03			£15,583.03			£15,583.03			£   85,664


			Ysbyty Gwynedd			11			4			44			5.13			0.14			£   254			266.93			£   13,186			£0.00			£5,433.64			£13,185.64			£13,185.64			£13,185.64			£13,185.64			£13,185.64			£   71,362


			University Hospital Wales			39			4			156			18.20			0.49			£   899			946.40			£   46,749			£3,852.95			£46,749.09			£46,749.09			£46,749.09			£46,749.09			£46,749.09			£46,749.09			£   284,347


			University Hospital Llandough			7			4			28			3.27			0.09			£   161			169.87			£   8,391			£0.00			£6,984.70			£8,390.86			£8,390.86			£8,390.86			£8,390.86			£8,390.86			£   48,939


			Prince Charles Hospital			7			4			28			3.27			0.09			£   161			169.87			£   8,391			£0.00			£0.00			£4,172.38			£8,390.86			£8,390.86			£8,390.86			£8,390.86			£   37,736


			Royal Glamorgan Hospital			10			4			40			4.67			0.12			£   231			242.67			£   11,987			£0.00			£0.00			£7,969.34			£11,986.95			£11,986.95			£11,986.95			£11,986.95			£   55,917


			Bronglais General Hospital			3			4			12			1.40			0.04			£   69			72.80			£   3,596			£0.00			£573.00			£3,596.08			£3,596.08			£3,596.08			£3,596.08			£3,596.08			£   18,553


			Prince Phillip Hospital			5			4			20			2.33			0.06			£   115			121.33			£   5,993			£0.00			£0.00			£5,993.47			£5,993.47			£5,993.47			£5,993.47			£5,993.47			£   29,967


			Withybush General Hospital			7			4			28			3.27			0.09			£   161			169.87			£   8,391			£0.00			£0.00			£6,984.70			£8,390.86			£8,390.86			£8,390.86			£8,390.86			£   40,548


			Glangwili Hospital			18			4			72			8.40			0.22			£   415			436.80			£   21,577			£0.00			£0.00			£14,344.82			£21,576.50			£21,576.50			£21,576.50			£21,576.50			£   100,651


			Totals			200			56			800			93.3333333333			2.49			£   1,706			4853.33			£   88,719			£   18,672			£   145,404			£   221,258			£   239,739			£   239,739			£   239,739			£   239,739			£   1,344,290


			Consultant Payscale


			Grade Pay Scale 			Annual			Weekly			Hourly (Average)			Session (4 hour)						Session (3 hour)


			Consultant point 6 (top of scale)			£   96,583			1852.38			£49.40			197.59						148.19


												Per annum			£   10,275						£   7,705.89


			Weeks with system implemented


			Hospital Name			Implementation Date			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)


			The Grange University Hospital			11/1/20			21.4			52.0			52.0			52.0			52.0			52.0			52.0


			Morriston Hopital			5/1/21			0.0			47.7			52.0			52.0			52.0			52.0			52.0


			Princess of Wales Hospital			6/1/22			0.0			0.0			43.3			52.0			52.0			52.0			52.0


			Wrexham Maelor Hospital			8/1/21			0.0			34.6			52.0			52.0			52.0			52.0			52.0


			Glan Clwyd Hospital			10/1/21			0.0			25.9			52.0			52.0			52.0			52.0			52.0


			Ysbyty Gwynedd			11/1/21			0.0			21.4			52.0			52.0			52.0			52.0			52.0


			University Hospital Wales			3/1/21			4.3			52			52.0			52.0			52.0			52.0			52.0


			University Hospital Llandough			6/1/21			0.0			43.3			52.0			52.0			52.0			52.0			52.0


			Prince Charles Hospital			10/1/22			0.0			0.0			25.9			52.0			52.0			52.0			52.0


			Royal Glamorgan Hospital			8/1/22			0.0			0.0			34.6			52.0			52.0			52.0			52.0


			Bronglais General Hospital			2/1/22			0.0			8.3			52.0			52.0			52.0			52.0			52.0


			Prince Phillip Hospital			4/1/22			0.0			0.0			52.0			52.0			52.0			52.0			52.0


			Withybush General Hospital			6/1/22			0.0			0.0			43.3			52.0			52.0			52.0			52.0


			Glangwili Hospital			8/1/22			0.0			0.0			34.6			52.0			52.0			52.0			52.0











			Financial Year End						3/31/21			3/31/22			3/31/23			3/31/24			3/31/25			3/31/26			3/31/27








B4 - Reduced Average LoS


															2.5% Length of Stay Savings


			Health Board			18/19 Average Length of stay (days)			Total Number of Episodes per annum			Number of bed days saved per annum			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			Total Saving (Bed days at £1733)


			Anerin Bevan UHB			4.11			1591			163.57			67.07			163.57			163.57			163.57			163.57			163.57			163.57			£1,817,074.32


			Cardiff and Vale UHB			6.23			1912			297.95			23.84			289.01			297.95			297.95			297.95			297.95			297.95			£3,123,936.42


			Swansea Bay UHB			6.01			1845			277.33			0.00			255.14			277.33			277.33			277.33			277.33			277.33			£2,845,193.04


			Betsi Cadwaladr UHB			5.23			2050			267.99			0.00			142.04			267.99			267.99			267.99			267.99			267.99			£2,568,325.41


			Cwm Taf Morgannwg UHB			5.05			1014			128.12			0.00			0.00			84.56			128.12			128.12			128.12			128.12			£1,034,694.17


			Hywel Dda UHB			5.44			1622			220.66			0.00			19.86			119.16			220.66			220.66			220.66			220.66			£1,770,526.16


			TOTAL			5.35			10034			1355.6320833333			£157,532.97			£1,507,062.66			£2,097,912.29			£2,349,310.40			£2,349,310.40			£2,349,310.40			£2,349,310.40			£13,159,749.52


			Days with system implemented


			Hospital Name			Implementation Date									Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			Bed Numbers			% of year for first Implementation			HB Weighting			Bed Weightings


			The Grange University Hospital			11/1/20									150			365			365			366			365			365			365			30			41.095890411			100


			Morriston Hopital			5/1/21									0			334			365			366			365			365			365			28			91.5068493151			100


			Princess of Wales Hospital			6/1/22									0			0			303			366			365			365			365			8			83.0136986301			32			66.9698630137


			Wrexham Maelor Hospital			8/1/21									0			242			365			366			365			365			365			14			66.301369863			36.8421052632			53.2876712329


			Glan Clwyd Hospital			10/1/21									0			181			365			366			365			365			365			13			49.5890410959			34.2105263158


			Ysbyty Gwynedd			11/1/21									0			150			365			366			365			365			365			11			41.095890411			28.9473684211


			University Hospital Wales			3/1/21									30			365			365			366			365			365			365			39			8.2191780822			84.7826086957			97.4151280524


			University Hospital Llandough			6/1/21									0			303			365			366			365			365			365			7			83.0136986301			15.2173913043


			Prince Charles Hospital			10/1/22									0			0			181			366			365			365			365			7			49.5890410959			28


			Royal Glamorgan Hospital			8/1/22									0			0			242			366			365			365			365			10			66.301369863			40


			Bronglais General Hospital			2/1/22									0			58			365			366			365			365			365			3			15.8904109589			9.0909090909			54.0157741802


			Prince Phillip Hospital			4/1/22									0			0			365			366			365			365			365			5			100			15.1515151515


			Withybush General Hospital			6/1/22									0			0			303			366			365			365			365			7			83.0136986301			21.2121212121


			Glangwili Hospital			8/1/22									0			0			242			366			365			365			365			18			66.301369863			54.5454545455





			Financial Year End												3/31/21			3/31/22			3/31/23			3/31/24			3/31/25			3/31/26			3/31/27


															Values


			Trust			Hospital									Total Episodes			Average Length of Stay(hours)


			Betsi Cadwaladr University Local Health Board												2050			125.5


			Cardiff and Vale University Local Health Board												1912			149.6


			Aneurin Bevan University Local Health Board												1591			98.7


			Swansea Bay University Local Health Board												1845			144.3


			Cwm Taf Morgannwg University Local Health Board												1014			121.3


			Hywel Dda University Local Health Board												1622			136.0


			Grand Total												10034			130.6








B5 - Data Clerk Savings


			Hospital Name			Implementation Date			Data Clerk Savings (WTE per annum)			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)			TOTAL


			The Grange University Hospital			11/1/20			0.70			£6,161.17			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£117,062.17


			Morriston Hopital			5/1/21			0.70			£0.00			£15,402.92			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£107,820.42


			Princess of Wales Hospital			6/1/22			0.70			£0.00			£0.00			£13,862.63			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£87,796.63


			Wrexham Maelor Hospital			8/1/21			0.70			£0.00			£10,782.04			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£103,199.54


			Glan Clwyd Hospital			10/1/21			0.70			£0.00			£7,701.46			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£100,118.96


			Ysbyty Gwynedd			11/1/21			0.70			£0.00			£6,161.17			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£98,578.67						WTE			Band 3 Data Clerk Costs


			University Hospital Wales			3/1/21			0.70			£1,540.29			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£112,441.29						1.00			£26,405.00


			University Hospital Llandough			6/1/21			0.70			£0.00			£13,862.63			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£106,280.13						1.40			£36,967.00


			Prince Charles Hospital			10/1/22			0.70			£0.00			£0.00			£7,701.46			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£81,635.46						0.70			£18,483.50


			Royal Glamorgan Hospital			8/1/22			0.70			£0.00			£0.00			£10,782.04			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£84,716.04


			Bronglais General Hospital			2/1/22			0.70			£0.00			£1,540.29			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£93,957.79


			Prince Phillip Hospital			4/1/22			0.70			£0.00			£0.00			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£92,417.50


			Withybush General Hospital			6/1/22			0.70			£0.00			£0.00			£13,862.63			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£87,796.63


			Glangwili Hospital			8/1/22			0.70			£0.00			£0.00			£10,782.04			£18,483.50			£18,483.50			£18,483.50			£18,483.50			£84,716.04


			TOTAL SAVINGS									£7,701.46			£92,417.50			£223,342.29			£258,769.00			£258,769.00			£258,769.00			£258,769.00			£1,358,537.25


						Months with system implemented


						Hospital Name			Implementation Date			Year 1 
(Jan 20 - Mar 21)			Year 2
(Apr 21 - Mar 22)			Year 3
(Apr 22 - Mar 23)			Year 4
(Apr 23 - Mar 24)			Year 5
(Apr 24 - Mar 25)			Year 6
(Apr 25 - Mar 26)			Year 7
(Apr 26 - Mar 27)


						The Grange University Hospital			11/1/20			4			12			12			12			12			12			12


						Morriston Hopital			5/1/21			0			10			12			12			12			12			12


						Princess of Wales Hospital			6/1/22			0			0			9			12			12			12			12


						Wrexham Maelor Hospital			8/1/21			0			7			12			12			12			12			12


						Glan Clwyd Hospital			10/1/21			0			5			12			12			12			12			12


						Ysbyty Gwynedd			11/1/21			0			4			12			12			12			12			12


						University Hospital Wales			3/1/21			1			12			12			12			12			12			12


						University Hospital Llandough			6/1/21			0			9			12			12			12			12			12


						Prince Charles Hospital			10/1/22			0			0			5			12			12			12			12


						Royal Glamorgan Hospital			8/1/22			0			0			7			12			12			12			12


						Bronglais General Hospital			2/1/22			0			1			12			12			12			12			12


						Prince Phillip Hospital			4/1/22			0			0			12			12			12			12			12


						Withybush General Hospital			6/1/22			0			0			9			12			12			12			12


						Glangwili Hospital			8/1/22			0			0			7			12			12			12			12











			Financial Year End						3/31/21			3/31/22			3/31/23			3/31/24			3/31/25			3/31/26			3/31/27
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obc v fbc


			CIS


			Details												OBC - 5 Year Cost			OBC - 7 Year Cost			FBC - 7 Year Cost			FBC v OBC





			Capital Costs





			Supplier System Costs


			Supplier Hardware Charges												£0			£0			£617,046			£617,046


			Supplier Implementation Charges												£0			£0			£5,422,874			£5,422,874						vat diff			£903,812


			Total												£0			£0			£6,039,920			£6,039,920





			NHS Wales Implementation Costs


			NWIS Costs												£0			£0			£720,726			£720,726


			Health Board Costs												£0			£0			£972,631			£972,631


			Total												£0			£0			£1,693,357			£1,693,357





			Total - Capital												£0			£0			£7,733,277			£7,733,277





			Revenue Costs





			Supplier System Costs


			Supplier Service Charges												£2,797,367			£3,916,314			£5,126,992			£1,210,678





			Total												£2,797,367			£3,916,314			£5,126,992			£1,210,678





			NHS Wales Support Costs


			NWIS Costs												£771,799			£1,080,519			£2,532,086			£1,451,567


			Health Board Costs												£1,444,650			£2,022,510			£1,439,126			-£583,384


			Total												£2,216,449			£3,103,029			£3,971,213			£868,184





			Total - Revenue Costs												£5,013,816			£7,019,342			£9,098,205			£2,078,862





			Grand Total												£5,013,816			£7,019,342			£16,831,482			£9,812,139





			Summary - Cost Variations Per Organisation





			Details												OBC - 7 Year Cost			FBC - 7 Year Cost			FBC v OBC


																																	£1,841,782


			Commercial Supplier (System)												£3,916,314			£11,166,912			£7,250,599





			NWIS												£1,080,519			£3,252,812			£2,172,294						£330,512			Hosting Costs





			Health Boards												£2,022,510			£2,411,757			£389,247





			Total												£7,019,342			£16,831,482			£9,812,139						£6,346,786








FBC Cost Profile





									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Apr 23 -  Mar 24			Apr 24 -  Mar 25			Apr 25 -  Mar 26			Apr 26 -  Mar 27			Total


			Capital Costs						Year 1 (15 Months)			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7


			Non Staff Costs


			Supplier Charges


			Supplier Hardware Installation Charges						£617,046			£0			£0			£0			£0			£0			£0			£617,046


			Supplier Implementation Charges						£880,051			£2,506,055			£2,036,768			£0			£0			£0			£0			£5,422,874


			Total Supplier Charges						£1,497,097			£2,506,055			£2,036,768			£0			£0			£0			£0			£6,039,920


			Staff Costs


			NWIS Implementation Staff Costs


			Validation Manager Band 7			1.00			£51,118			£51,118			£29,819			£0			£0			£0			£0			£132,054


			Patient Safety Manager Band 7			0.50			£25,559			£25,559			£14,909			£0			£0			£0			£0			£66,027


			Test Analyst Band 5			1.00			£34,270			£34,270			£19,991			£0			£0			£0			£0			£88,531


			Systems Architect Band 8a			1.00			£57,191			£57,191			£33,362			£0			£0			£0			£0			£147,744


			Business Information Analyst Band 6			1.00			£42,224			£42,224			£24,631			£0			£0			£0			£0			£109,078


			National Project Manager 8a			1.00			£57,191			£57,191			£33,362			£0			£0			£0			£0			£147,744


			Contract Manager 8a			0.20			£11,438			£11,438			£6,672			£0			£0			£0			£0			£29,549


			Total - NWIS Implementation Staff Costs			5.70			£278,991			£278,991			£162,745			£0			£0			£0			£0			£720,726


			Health Board Implementation Staff Costs


			National Clinical Lead - Consultant			0.20			£27,705			£22,164			£22,164			£0			£0			£0			£0			£72,033


			Aneurin Bevan UHB - Band 6 Nurse			1.00			£42,224			£0			£0			£0			£0			£0			£0			£42,224


			Aneurin Bevan UHB - Band 7 Project Implementation			1.00			£51,118			£0			£0			£0			£0			£0			£0			£51,118


			C&V UHB - Band 6 Nurse			1.00			£35,186			£17,593			£0			£0			£0			£0			£0			£52,780


			C&V UHB - Band 7 Project Implementation			1.00			£42,598			£21,299			£0			£0			£0			£0			£0			£63,897


			Swansea Bay UHB - Band 6 Nurse			1.00			£28,149			£14,075			£0			£0			£0			£0			£0			£42,224


			Swansea Bay UHB - Band 7 Project Implementation			1.00			£34,078			£17,039			£0			£0			£0			£0			£0			£51,118


			Betsi Cadwaladr UHB - Band 6 Nurse			1.00			£17,593			£35,186			£0			£0			£0			£0			£0			£52,780


			Betsi Cadwaladr UHB - Band 7 Project Implementation			1.00			£21,299			£42,598			£0			£0			£0			£0			£0			£63,897


			Hywel Dda UHB - Band 6 Nurse			1.00			£0			£38,705			£24,631			£0			£0			£0			£0			£63,336


			Hywel Dda UHB - Band 7 Project Implementation			1.00			£0			£46,858			£29,819			£0			£0			£0			£0			£76,676


			Cwm Taf Morgannwg UHB - Band 6 Nurse			1.00			£0			£24,631			£31,668			£0			£0			£0			£0			£56,298


			Cwm Taf Morgannwg UHB - Band 7 Project Implementation			1.00			£0			£29,819			£38,338			£0			£0			£0			£0			£68,157


			Local Consultant Lead - (1 session per week, per HB)			0.60			£83,114			£66,491			£66,491			£0			£0			£0			£0			£216,095


			Total Health Board Implementation Staff Costs			12.80			£383,064			£376,457			£213,110			£0			£0			£0			£0			£972,631


			TOTAL CAPITAL COSTS			18.50			£2,159,152			£3,161,503			£2,412,622			£0			£0			£0			£0			£7,733,277


			Revenue Costs


			Non Staff Costs


			Supplier - Service Charges						£37,680			£465,976			£825,192			£949,536			£949,536			£949,536			£949,536			£5,126,992


			Total Supplier Charges						£37,680			£465,976			£825,192			£949,536			£949,536			£949,536			£949,536			£5,126,992


			NWIS Charges


			Datacentre						£47,216			£47,216			£47,216			£47,216			£47,216			£47,216			£47,216			£330,512


			Total NWIS Non Staff Charges						£47,216			£47,216			£47,216			£47,216			£47,216			£47,216			£47,216			£330,512


			NWIS Ongoing Staff Costs


			Lead Test Analyst 6			1.00			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£295,566


			Test Analyst Band 5			1.00			£34,270			£34,270			£34,270			£34,270			£34,270			£34,270			£34,270			£239,890


			Service Management Lead 7			0.50			£25,559			£25,559			£25,559			£25,559			£25,559			£25,559			£25,559			£178,911


			Software Integration & Support - 6			2.00			£84,448			£84,448			£84,448			£84,448			£84,448			£84,448			£84,448			£591,133


			Senior Product Specialist 8a			1.00			£57,191			£57,191			£57,191			£57,191			£57,191			£57,191			£57,191			£400,339


			Product Support Analyst 6			1.00			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£295,566


			Datacentre Support - 8a			0.50			£28,596			£28,596			£28,596			£28,596			£28,596			£28,596			£28,596			£200,169


			Total NWIS Ongoing Staff Costs			7.00			£314,511			£314,511			£314,511			£314,511			£314,511			£314,511			£314,511			£2,201,574


			Health Board Ongoing Staff Costs


			AB - Hospital Nurse - Band 6 (one per site)						£17,593			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£270,936


			C&V - Hospital Nurse - Band 6 (one per site)						£3,519			£42,224			£42,224			£42,224			£42,224			£42,224			£42,224			£256,861


			SB - Hospital Nurse - Band 6 (one per site)						£0			£38,705			£42,224			£42,224			£42,224			£42,224			£42,224			£249,824


			BC - Hospital Nurse - Band 6 (one per site)						£0			£28,149			£42,224			£42,224			£42,224			£42,224			£42,224			£239,268


			HD - Hospital Nurse - Band 6 (one per site)						£0			£7,037			£42,224			£42,224			£42,224			£42,224			£42,224			£218,156


			CT - Hospital Nurse - Band 6 (one per site)						£0			£0			£35,186			£42,224			£42,224			£42,224			£42,224			£204,081


			Total = Health Board Ongoing Staff Costs			0.00			£21,112			£158,339			£246,305			£253,343			£253,343			£253,343			£253,343			£1,439,126


			TOTAL REVENUE COSTS						£420,519			£986,042			£1,433,224			£1,564,605			£1,564,605			£1,564,605			£1,564,605			£9,098,205





			GRAND TOTAL						£2,579,670			£4,147,545			£3,845,846			£1,564,605			£1,564,605			£1,564,605			£1,564,605			£16,831,482


			Implementation - Local Costs





			Policy: in post 9 months prior to 1st Implementation readiness date and 3 months after last implementation readiness date





						Readiness			readiness			Effective Period			Effective Period			Number of Months Total


						1st site			last site			Start			End


			Aneurin  Bevan University Health Board			11/1/20						2/1/20			1/31/20			12


			Cardiff			3/1/21			6/1/21			6/1/20			8/31/21			15


			Swansea Bay University Health Board			5/1/21						8/1/20			7/31/21			12


			Betsi			8/1/21			11/1/21			11/1/20			1/31/22			15


			Hywel Dda			2/1/22			8/1/22			5/1/21			10/31/22			18


			Cwm Taf			6/1/22			10/1/22			9/1/21			12/31/22			16





			Split over Financial Years


									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Total


			Implementation Costs						Year 1 (15 Months)			Year 2			Year 3


			AB


			Band 6 Nurse / Band 7 PI						12			0			0			12


			CARDIFF																					Band 5			£34,270


			Band 6 Nurse / Band 7 PI						10			5			0			15						Band 6			£42,224			£3,519


			SWANSEA BAY																					Band 7			£51,118			£4,260


			Band 6 Nurse / Band 7 PI						8			4			0			12						Band 8a			£57,191


			BETSI																					Band 8b			£66,460


			Band 6 Nurse / Band 7 PI						5			10			0			15


			HYWEL DDA


			Band 6 Nurse / Band 7 PI						0			11			7			18


			CWM TAF


			Band 6 Nurse / Band 7 PI						0			7			9			16


			Local - on-going costs


			Policy: In place from 1st readiness date for each HB


									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Apr 23 -  Mar 24			Apr 24 -  Mar 25			Apr 25 -  Mar 26			Apr 26 -  Mar 27			Total


			Details						Year 1 (15 Months)			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7





			Aneurin  Bevan University Health Board			11/1/20			5			12			12			12			12			12			12			77


			Cardiff			3/1/21			1			12			12			12			12			12			12			73


			Swansea Bay University Health Board			5/1/21			0			11			12			12			12			12			12			71


			Betsi			8/1/21			0			8			12			12			12			12			12			68


			Hywel Dda			2/1/22			0			2			12			12			12			12			12			62


			Cwm Taf			6/1/22			0			0			10			12			12			12			12			58


			Supplier Charges - Profile


									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Apr 23 -  Mar 24			Apr 24 -  Mar 25			Apr 25 -  Mar 26			Apr 26 -  Mar 27			Total


									Year 1 (15 Months)			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7									VAT Difference			£903,812


			Implementation excluding VAT





			Aneurin  Bevan University Health Board			£400,843			£400,843			£0			£0			£0			£0			£0			£0			£400,843


			Cardiff			£620,268			£332,534			£287,735			£0			£0			£0			£0			£0			£620,268


			Swansea Bay University Health Board			£480,228			£0			£480,228			£0			£0			£0			£0			£0			£480,228


			Betsi			£962,528			£0			£962,528			£0			£0			£0			£0			£0			£962,528


			Hywel Dda			£1,152,789			£0			£357,890			£794,900			£0			£0			£0			£0			£1,152,789


			Cwm Taf			£902,407			£0			£0			£902,407			£0			£0			£0			£0			£902,407


			Total			£4,519,062			£733,376			£2,088,379			£1,697,306			£0			£0			£0			£0			£4,519,062





			Implementation PLUS VAT





									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Apr 23 -  Mar 24			Apr 24 -  Mar 25			Apr 25 -  Mar 26			Apr 26 -  Mar 27			Total


									Year 1 (15 Months)			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7


			Implementation





			Aneurin  Bevan University Health Board			£481,011			£481,011			£0			£0			£0			£0			£0			£0			£481,011


			Cardiff			£744,322			£399,040			£345,281			£0			£0			£0			£0			£0			£744,322


			Swansea Bay University Health Board			£576,273			£0			£576,273			£0			£0			£0			£0			£0			£576,273


			Betsi			£1,155,033			£0			£1,155,033			£0			£0			£0			£0			£0			£1,155,033


			Hywel Dda			£1,383,347			£0			£429,467			£953,880			£0			£0			£0			£0			£1,383,347


			Cwm Taf			£1,082,888			£0			£0			£1,082,888			£0			£0			£0			£0			£1,082,888


			Total			£5,422,874			£880,051			£2,506,055			£2,036,768			£0			£0			£0			£0			£5,422,874





									Jan 20 - Mar 21			Apr 21 -  Mar 22			Apr 22 -  Mar 23			Apr 23 -  Mar 24			Apr 24 -  Mar 25			Apr 25 -  Mar 26			Apr 26 -  Mar 27			Total


									Year 1 (15 Months)			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7


			Service Charges





			Aneurin  Bevan University Health Board			£942,000			£37,680			£150,720			£150,720			£150,720			£150,720			£150,720			£150,720			£942,000


			Cardiff			£1,105,280			£0			£150,720			£190,912			£190,912			£190,912			£190,912			£190,912			£1,105,280


			Swansea Bay University Health Board			£808,864			£0			£105,504			£140,672			£140,672			£140,672			£140,672			£140,672			£808,864


			Betsi			£938,232			£0			£59,032			£175,840			£175,840			£175,840			£175,840			£175,840			£938,232


			Hywel Dda			£678,240			£0			£0			£95,456			£145,696			£145,696			£145,696			£145,696			£678,240


			Cwm Taf			£654,376			£0			£0			£71,592			£145,696			£145,696			£145,696			£145,696			£654,376


			Total			£5,126,992			£37,680			£465,976			£825,192			£949,536			£949,536			£949,536			£949,536			£5,126,992


			Final Implementation Dates





			Details			Date of Stable Ops			FY


			Aneurin  Bevan University Health Board			12/1/20			20/21


			Cardiff			31/6/2021			21/22


			Swansea Bay University Health Board			5/31/21			21/22


			Betsi			12/1/21			21/22


			Hywel Dda			8/31/22			22/23


			Cwm Taf			10/31/22			22/23








12. Bidder Summary Payments























						Wales Critical Care and Trauma Network - Critical Care Clinical Information System


						Financial Model


						F-02








						Finance Schedule Payments																								Year 1												Year 2												Year 3												Year 4												Year 5												Year 6												Year 7												Year 8												Year 9												Year 10												Year 11												Year 12												Year 13												Year 14												Year 15												Year 16												Year 17			Year 1			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7			Year 8			Year 9			Year 10			Year 11			Year 12			Year 13			Year 14			Year 15			Year 16			Year 17


																														2019			2020			2020			2020			2020			2021			2021			2021			2021			2022			2022			2022			2022			2023			2023			2023			2023			2024			2024			2024			2024			2025			2025			2025			2025			2026			2026			2026			2026			2027			2027			2027			2027			2028			2028			2028			2028			2029			2029			2029			2029			2030			2030			2030			2030			2031			2031			2031			2031			2032			2032			2032			2032			2033			2033			2033			2033			2034			2034			2034			2034			2035			2035			2035			2035


						Hardware Installation Charges												COSTS PAYABLE			Milestone Date			Payment Notes			TOTAL PAYABLE			Dec-19			Mar-20			Jun-20			Sep-20			Dec-20			Mar-21			Jun-21			Sep-21			Dec-21			Mar-22			Jun-22			Sep-22			Dec-22			Mar-23			Jun-23			Sep-23			Dec-23			Mar-24			Jun-24			Sep-24			Dec-24			Mar-25			Jun-25			Sep-25			Dec-25			Mar-26			Jun-26			Sep-26			Dec-26			Mar-27			Jun-27			Sep-27			Dec-27			Mar-28			Jun-28			Sep-28			Dec-28			Mar-29			Jun-29			Sep-29			Dec-29			Mar-30			Jun-30			Sep-30			Dec-30			Mar-31			Jun-31			Sep-31			Dec-31			Mar-32			Jun-32			Sep-32			Dec-32			Mar-33			Jun-33			Sep-33			Dec-33			Mar-34			Jun-34			Sep-34			Dec-34			Mar-35			Jun-35			Jun-35			Jun-35			Nov 2019 -   Oct 2020			Nov 2020 -   Oct 2021			Nov 2021 -   Oct 2022			Nov 2022 -   Oct 2023			Nov 2023 -   Oct 2024			Nov 2024 -   Oct 2025			Nov 2025 -   Oct 2026			Nov 2026 -   Oct 2027			Nov 2027 -   Oct 2028			Nov 2028 -   Oct 2029			Nov 2029 -   Oct 2030			Nov 2030 -   Oct 2031			Nov 2031 -   Oct 2032			Nov 2032 -   Oct 2033			Nov 2033 -   Oct 2034			Nov 2034 -   Oct 2035			Nov 2035 -   Oct 2037


						Initial All Wales Hardware Installation												514,205			12/1/20			See Schedule 6 Para 3 - On the Achievement of the Service Commencement Date for the first Installation Site in accordance with the Local Implementation Plan, the Contractor shall be entitled to invoice the Authority for the Hardware Charges. 			514205															514,205																																																																																																																																																																																							- 0			514,205.00			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						All Wales Year 6 Hardware Refresh												514,205			TBC Year 6			See Schedule 6 Para 10 - The finance model requires payment for the hardware refresh to be invoiced quarterly from years 6 to 10 following successful installation and testing.			514205																																																																																							25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710			25,710																																																						- 0			- 0			- 0			- 0			- 0			- 0			- 0			102,841.00			102,841.00			102,841.00			102,841.00			102,841.00			- 0			- 0			- 0			- 0			- 0


						Total Hardware Installation Charges												1,028,410									1,028,410			- 0			- 0			- 0			- 0			514,205.00			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			25,710.25			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			514,205.00			- 0			- 0			- 0			- 0			- 0			102,841.00			102,841.00			102,841.00			102,841.00			102,841.00			- 0			- 0			- 0			- 0			- 0





						Implementation Charges												COSTS PAYABLE			Payable at (SOn) Milestone Date			Payment Notes			TOTAL PAYABLE			Dec-19			Mar-20			Jun-20			Sep-20			Dec-20			Mar-21			Jun-21			Sep-21			Dec-21			Mar-22			Jun-22			Sep-22			Dec-22			Mar-23			Jun-23			Sep-23			Dec-23			Mar-24			Jun-24			Sep-24			Dec-24			Mar-25			Jun-25			Sep-25			Dec-25			Mar-26			Jun-26			Sep-26			Dec-26			Mar-27			Jun-27			Sep-27			Dec-27			Mar-28			Jun-28			Sep-28			Dec-28			Mar-29			Jun-29			Sep-29			Dec-29			Mar-30			Jun-30			Sep-30			Dec-30			Mar-31			Jun-31			Sep-31			Dec-31			Mar-32			Jun-32			Sep-32			Dec-32			Mar-33			Jun-33			Sep-33			Dec-33			Mar-34			Jun-34			Sep-34			Dec-34			Mar-35			Jun-35			Jun-35			Jun-35			Nov 2019 -   Oct 2020			Nov 2020 -   Oct 2021			Nov 2021 -   Oct 2022			Nov 2022 -   Oct 2023			Nov 2023 -   Oct 2024			Nov 2024 -   Oct 2025			Nov 2025 -   Oct 2026			Nov 2026 -   Oct 2027			Nov 2027 -   Oct 2028			Nov 2028 -   Oct 2029			Nov 2029 -   Oct 2030			Nov 2030 -   Oct 2031			Nov 2031 -   Oct 2032			Nov 2032 -   Oct 2033			Nov 2033 -   Oct 2034			Nov 2034 -   Oct 2035			Nov 2035 -   Oct 2037


						Implementation Charges The Grange University Hospital (SCCC)												400,843			12/1/20			See Schedule 6 Para 4
4.1. On the Achievement of the Service Commencement Date for each Installation Site in accordance with the Local Implementation Plan, the Contractor shall be entitled to invoice the Authority for the Installation Charges in relation to the relevant Installation Site.
4.2.  There will be no payment and/or accrual of Installation Charges prior to the applicable Service Commencement Date being Achieved.
			400,843															400,843																																																																																																																																																																																							- 0			400,842.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges University Hospital Llandough												332,534			3/31/21						332,534																		332,534																																																																																																																																																																																				- 0			332,533.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges University Hospital Wales												287,735			31/06/2021						287,735																					287,735																																																																																																																																																																																	- 0			287,734.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Morriston Hospital 												480,228			5/3/21						480,228																					480,228																																																																																																																																																																																	- 0			480,227.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Wrexham Maelor Hospital												359,735			8/31/21						359,735																								359,735																																																																																																																																																																														- 0			359,734.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Glan Clwyd Hospital												300,043			10/31/21						300,043																											300,043																																																																																																																																																																											- 0			- 0			300,042.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Ysbyty Gwynedd												302,751			12/1/21						302,751																											302,751																																																																																																																																																																											- 0			- 0			302,750.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Bronglais General Hospital												357,890			3/3/22						357,890																														357,890																																																																																																																																																																								- 0			- 0			357,889.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Prince Philip Hospital												264,967			5/1/22						264,967																																	264,967																																																																																																																																																																					- 0			- 0			264,966.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Withybush General Hospital												264,967			31/06/2022						264,967																																	264,967																																																																																																																																																																					- 0			- 0			264,966.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Glangwilli General Hospital 												264,967			8/31/22						264,967																																				264,967																																																																																																																																																																		- 0			- 0			264,966.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Princess of Wales Hospital												362,628			6/1/22						362,628																																	362,628																																																																																																																																																																					- 0			- 0			362,627.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Royal Glamorgan Hospital												269,890			8/31/22						269,890																																				269,890																																																																																																																																																																		- 0			- 0			269,889.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Implementation Charges Prince Charles Hospital 												269,890			10/31/22						269,890																																							269,890																																																																																																																																																															- 0			- 0			- 0			269,889.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0


						Total Implementation Charges												4,519,062									4,519,062			- 0			- 0			- 0			- 0			400,842.57			332,533.57			767,962.14			359,734.57			602,793.14			357,889.57			892,560.71			534,856.14			269,889.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			1,861,072.86			2,388,099.57			269,889.57			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0





						Service Charges			BEDS			Annual Rate			Quarterly Cost			COSTS PAYABLE			Payable Quarterly from (RSn) Milestone			Payment Notes			TOTAL PAYABLE			Dec-19			Mar-20			Jun-20			Sep-20			Dec-20			Mar-21			Jun-21			Sep-21			Dec-21			Mar-22			Jun-22			Sep-22			Dec-22			Mar-23			Jun-23			Sep-23			Dec-23			Mar-24			Jun-24			Sep-24			Dec-24			Mar-25			Jun-25			Sep-25			Dec-25			Mar-26			Jun-26			Sep-26			Dec-26			Mar-27			Total			Jun-27			Sep-27			Dec-27			Mar-28			Jun-28			Sep-28			Dec-28			Mar-29			Jun-29			Sep-29			Dec-29			Mar-30			Jun-30			Sep-30			Dec-30			Mar-31			Jun-31			Sep-31			Dec-31			Mar-32			Jun-32			Sep-32			Dec-32			Mar-33			Jun-33			Sep-33			Dec-33			Mar-34			Jun-34			Sep-34			Dec-34			Mar-35			Jun-35			Jun-35			Jun-35			Nov 2019 -   Oct 2020			Nov 2020 -   Oct 2021			Nov 2021 -   Oct 2022			Nov 2022 -   Oct 2023			Nov 2023 -   Oct 2024			Nov 2024 -   Oct 2025			Nov 2025 -   Oct 2026			Nov 2026 -   Oct 2027			Nov 2027 -   Oct 2028			Nov 2028 -   Oct 2029			Nov 2029 -   Oct 2030			Nov 2030 -   Oct 2031			Nov 2031 -   Oct 2032			Nov 2032 -   Oct 2033			Nov 2033 -   Oct 2034			Nov 2034 -   Oct 2035			Nov 2035 -   Oct 2037


						Service Charges The Grange University Hospital (SCCC)			30			5,024			21,191			847,628			11/1/20			"The Charges shall be invoiced within ten (10) Working Days following the last day of each Payment Quarter - See Schedule 6 Para 9
9.1.1. Where the Service Commencement Date has been Achieved between the 1st and 15th day (inclusive) in a month, the Service Charge payable shall be equivalent to the full month Service Charge payable under the terms of the Agreement
9.1.2. Where the Service Commencement Date has been Achieved between the 16th and last day (inclusive) in a month, no Service Charge shall be payable. Service Charges for implementations occurring during these periods will commence from the 1st day of the following month in accordance with the Service Charge payable under the terms of the Agreement














			2,449,200																		37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			942,000			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680			37,680																																																															- 0			113,040.00			150,720.00			150,720.00			150,720.00			150,720.00			150,720.00			1,092,720.00			150,720.00			150,720.00			150,720.00			37,680.00			- 0			- 0			- 0			- 0			- 0


						Service Charges University Hospital Llandough			6			5,024			14,974			598,958			3/1/21						482,304																					7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			180,864			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536			7,536																																																												- 0			15,072.00			30,144.00			30,144.00			30,144.00			30,144.00			30,144.00			211,008.00			30,144.00			30,144.00			30,144.00			15,072.00			- 0			- 0			- 0			- 0			- 0


						Service Charges University Hospital Wales			32			5,024			21,676			867,043			6/1/21						2,532,096																								40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			924,416			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192			40,192																																																									- 0			40,192.00			160,768.00			160,768.00			160,768.00			160,768.00			160,768.00			1,085,184.00			160,768.00			160,768.00			160,768.00			120,576.00			- 0			- 0			- 0			- 0			- 0


						Service Charges Morriston Hospital 			28			5,024			20,719			828,745			5/1/21						2,215,584																								35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			808,864			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168			35,168																																																									- 0			35,168.00			140,672.00			140,672.00			140,672.00			140,672.00			140,672.00			949,536.00			140,672.00			140,672.00			140,672.00			105,504.00			- 0			- 0			- 0			- 0			- 0


						Service Charges Wrexham Maelor Hospital			12			5,024			16,403			656,139			8/1/21						934,464																											15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			331,584			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072																																																						- 0			- 0			60,288.00			60,288.00			60,288.00			60,288.00			60,288.00			391,872.00			60,288.00			60,288.00			60,288.00			60,288.00			- 0			- 0			- 0			- 0			- 0


						Service Charges Glan Clwyd Hospital			12			5,024			16,403			656,139			10/1/21						919,392																														15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			316,512			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072																																																			- 0			- 0			45,216.00			60,288.00			60,288.00			60,288.00			60,288.00			376,800.00			60,288.00			60,288.00			60,288.00			60,288.00			15,072.00			- 0			- 0			- 0			- 0


						Service Charges Ysbyty Gwynedd			11			5,024			16,403			656,139			11/1/21						842,776																														13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			290,136			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816			13,816																																																			- 0			- 0			41,448.00			55,264.00			55,264.00			55,264.00			55,264.00			345,400.00			55,264.00			55,264.00			55,264.00			55,264.00			13,816.00			- 0			- 0			- 0			- 0


						Service Charges Bronglais General Hospital			3			5,024			14,495			579,809			2/1/22						226,080																																	3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			75,360			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768			3,768																																																- 0			- 0			7,536.00			15,072.00			15,072.00			15,072.00			15,072.00			90,432.00			15,072.00			15,072.00			15,072.00			15,072.00			7,536.00			- 0			- 0			- 0			- 0


						Service Charges Prince Philip Hospital			5			5,024			14,974			598,958			4/1/22						370,520																																				6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			119,320			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280			6,280																																													- 0			- 0			6,280.00			25,120.00			25,120.00			25,120.00			25,120.00			144,440.00			25,120.00			25,120.00			25,120.00			25,120.00			18,840.00			- 0			- 0			- 0			- 0


						Service Charges Withybush General Hospital			7			5,024			15,459			618,373			6/1/22						518,728																																				8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			167,048			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792			8,792																																													- 0			- 0			8,792.00			35,168.00			35,168.00			35,168.00			35,168.00			202,216.00			35,168.00			35,168.00			35,168.00			35,168.00			26,376.00			- 0			- 0			- 0			- 0


						Service Charges Glangwilli General Hospital 			14			5,024			16,889			675,554			8/1/22						1,019,872																																							17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			316,512			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584			17,584																																										- 0			- 0			- 0			70,336.00			70,336.00			70,336.00			70,336.00			386,848.00			70,336.00			70,336.00			70,336.00			70,336.00			70,336.00			- 0			- 0			- 0			- 0


						Service Charges Princess of Wales Hospital			8			5,024			15,459			618,373			6/1/22						592,832																																				10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			190,912			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048			10,048																																													- 0			- 0			10,048.00			40,192.00			40,192.00			40,192.00			40,192.00			231,104.00			40,192.00			40,192.00			40,192.00			40,192.00			30,144.00			- 0			- 0			- 0			- 0


						Service Charges Royal Glamorgan Hospital			12			5,024			16,403			656,139			8/1/22						874,176																																							15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			271,296			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072			15,072																																										- 0			- 0			- 0			60,288.00			60,288.00			60,288.00			60,288.00			331,584.00			60,288.00			60,288.00			60,288.00			60,288.00			60,288.00			- 0			- 0			- 0			- 0


						Service Charges Prince Charles Hospital 			9			5,024			15,931			637,256			10/1/22						644,328																																										11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			192,168			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304			11,304																																							- 0			- 0			- 0			33,912.00			45,216.00			45,216.00			45,216.00			237,384.00			45,216.00			45,216.00			45,216.00			45,216.00			45,216.00			11,304.00			- 0			- 0			- 0


						Total Service Charges									237,381			9,495,257									14,622,352			- 0			- 0			- 0			- 0			- 0			37,680.00			45,216.00			120,576.00			135,648.00			164,536.00			168,304.00			193,424.00			226,080.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			£5,126,992			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			237,384.00			199,704.00			192,168.00			116,808.00			101,736.00			72,848.00			69,080.00			43,960.00			11,304.00			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			- 0			203,472.00			661,912.00			938,232.00			949,536.00			949,536.00			949,536.00			6,076,528.00			949,536.00			949,536.00			949,536.00			746,064.00			287,624.00			11,304.00			- 0			- 0			- 0





						TOTAL PAYABLE									5,270,648			15,042,729									£   20,169,824			£   -			£   -			£   -			£   -			£   915,048			£   370,214			£   813,178			£   480,311			£   738,441			£   522,426			£   1,060,865			£   728,280			£   495,970			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   237,384			£   263,094			£   263,094						£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   263,094			£   225,414			£   217,878			£   142,518			£   101,736			£   72,848			£   69,080			£   43,960			£   11,304			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   -			£   2,578,750			£   3,050,012			£   1,208,122			£   949,536			£   949,536			£   949,536			£   6,179,369			£   1,052,377			£   1,052,377			£   1,052,377			£   848,905			£   287,624			£   11,304			£   -			£   -			£   -








Depreciation


			Capital Costs 





			Per Year


						Year 1			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7


			Capital Costs			2019/20			2020/21			2021/22			2022/23			2023/24			2024/25			2025/26			Total





			Supplier Charges


			Supplier Hardware Installation Charges			£617,046			£0			£0			£0			£0			£0			£0			£617,046


			Supplier Implementation Charges			£880,051			£2,506,055			£2,036,768			£0			£0			£0			£0			£5,422,874


			Total Supplier Charges			£1,497,097			£2,506,055			£2,036,768			£0			£0			£0			£0			£6,039,920





			NHS Wales Charges


			NWIS Implementation Staff Costs			£278,991			£278,991			£162,745			£0			£0			£0			£0			£720,726


			Health Board Implementation Staff Costs			£383,064			£376,457			£213,110			£0			£0			£0			£0			£972,631


			Total NHS Wales Charges			£662,055			£655,448			£375,854			£0			£0			£0			£0			£1,693,357





			Grand Total			£2,159,152			£3,161,503			£2,412,622			£0			£0			£0			£0			£7,733,277


			Depreciation Calculations


			Details			Year 1			Year 2			Year 3			Year 4			Year 5			Year 6			Year 7			Year 8			Year 9			Year 10						Depreciation 			Check


						2019/20			2020/21			2021/22			2022/23			2023/24			2024/25			2025/26			2026/27			2027/28			2028/29			Total			Period			sum





			Supplier Charges


			Supplier Hardware Installation Charges			£0			£88,149			£88,149			£88,149			£88,149			£88,149			£88,149			£88,149			£0			£0			£617,046			7			£0


			Supplier Implementation Charges			£0			£125,722			£483,730			£774,696			£774,696			£774,696			£774,696			£774,696			£648,975			£290,967			£5,422,874			7			£0


			Total Supplier Charges			£0			£213,871			£571,879			£862,846			£862,846			£862,846			£862,846			£862,846			£648,975			£290,967			£6,039,920						£0





			NHS Wales Charges


			NWIS Implementation Staff Costs			£0			£39,856			£79,712			£102,961			£102,961			£102,961			£102,961			£102,961			£63,105			£23,249			£720,726			7			£0


			Health Board Implementation Staff Costs			£0			£54,723			£108,503			£138,947			£138,947			£138,947			£138,947			£138,947			£84,224			£30,444			£972,631			7			£0


			Total NHS Wales Charges			£0			£94,579			£188,215			£241,908			£241,908			£241,908			£241,908			£241,908			£147,329			£53,693			£1,693,357						£0





			Total - Depreciation			£0			£308,450			£760,094			£1,104,754			£1,104,754			£1,104,754			£1,104,754			£1,104,754			£796,304			£344,660			£7,733,277						£0
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