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Purpose of this Document 
 
The purpose of this document is to explain the rationale for investing in a Trust-wide Wireless 
Network and seek Trust approval to proceed to Award of Contract. 
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1. MANAGEMENT SUMMARY 

1.1 General 

1.1.1. This Business Case is sponsored by the Informatics Directorate and explains the rationale for 
investing in a Trust-wide wireless network.     

1.1.2. The network would cover all areas of the Trust for which there is a business justification, 
including RHH, NGH, WPH, CCDH, Trust Headquarters, the Estates Directorate, and other 
essential buildings. 

1.2. Benefits    

1.2.1. This is an unusual business case.   There are difficulties in quantifying ‘hard’ financial benefits 
for a technology which – by definition – transcends organisational boundaries, and it is 
impractical to consult thousands of front-line STH staff about the numerous interlocking ways in 
which they might benefit.    Nevertheless, in order to avoid any double-counting, it is important 
to identify clearly who pays for what, and who claims which benefits. 

1.2.2. Therefore a proposal is made whereby capital and revenue funding of the required wireless 
infrastructure would be borne centrally by the Trust, whilst capital and revenue funding of user 
applications and devices would be borne locally by directorates and services.     

1.2.3. Once infrastructure costs are taken out of the equation, the financials should quickly become 
viable for directorates, thus making rapid take-up of this new technology attractive, especially as 
there is strong latent demand for wireless working amongst many staff.   Directorates would be 
required to develop local business cases with full cost-benefit analyses and ‘hard’ financial 
benefits in the normal way.   Because the scale would be more manageable, directorates are 
best placed to undertake this work.  To this end, Appendix B provides an example of a so-called 
‘killer application’, namely, the Vocera voice communication system.   

1.2.4. In order to maintain this division of responsibility, no attempt is made to justify the Trust’s 
corporate investment in wireless infrastructure on the basis of either ROI or payback.    Instead, 
the case in this document is presented (solely) on the basis of strategic necessity.    

1.2.5. Evidence is provided to show that the strategic direction of the Trust’s telecommunications 
infrastructure is bound to be towards wireless technology in the foreseeable future.    This does 
not mean that the static corporate data network or static telephone network would be replaced 
by wireless.    Both would continue, albeit diminishing in some respects, but wireless technology 
would augment them by allowing new opportunities to be seized. 

1.2.6. Evidence is also provided to show that the strategic direction of the marketplace is increasingly 
towards innovative new wireless-based products in the fields of mobile voice communications, 
mobile data communications, and radio frequency identification (RFID) or so-called ‘asset 
tracking’ devices.   

1.2.7. Senior managers throughout the Trust have been consulted about how these developments 
could benefit service delivery.   This consultation has revealed very strong staff support within 
the Trust for wireless networking, and Appendix C contains nearly 50 practical examples of how 
managers envisage that benefits would be achieved. 

1.2.8. These examples have powerful potential to contribute to the Trust’s strategic vision in terms of 
clinical excellence, patient-focused care, engaged staff, and financial strength & stability.   Once 
taken up at directorate and service level, these benefits would add value, increase productivity, 
facilitate service re-design, improve working lives, and enhance the Trust’s public image. 

1.2.9. This leads to the conclusion that, although difficult to quantify, the aggregate of these benefits 
could bring about a step change in the Trust’s development.    Overall, wireless is a key 
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enabling technology and is the strategic platform of the future.  The consensus amongst 
directors, managers and staff is that wireless is now essential. 

1.2.10. Since the Outline Business Case (OBC) was approved by the Trust on 6 September 2010, the 
original objectives of the proposed investment have been continuously reviewed and 
reassessed.    On every occasion they have been confirmed as still valid, and no major changes 
or new factors have occurred within the organisational environment which would throw this into 
doubt.   Indeed the passage of another year has only strengthened the sense of urgency behind 
this scheme.   The Trust now lags many years behind other leading UK Trusts.   The lack of a 
wireless capability continues to seriously inhibit the Trust’s ambition to become one of the top 
100 hospitals in the world, and our staff are falling behind in using modern methods of service 
delivery. 

1.3. Timescale 

1.3.1. An OJEU procurement was conducted throughout 2011.    This has led to the clear emergence 
of a preferred supplier, namely, Block Solutions of London.    

1.3.2. The Trust is now in a position to move to Award of Contract in December 2011, in which case 
the network would be operational from 1 November 2012 onwards. 

1.4. Costs 

1.4.1. At OBC stage, this business case was submitted with capital costs of £3,096k, although that 
sum was subsequently reduced to £2,596k by CIT when making its capital allocation for the 
scheme.    

1.4.2. At FBC stage, the capital costs are now estimated at £2,815k, leaving a capital gap of £219k.  In 
arriving at this figure, considerable efforts have been made to reduce the costs beyond what 
has already been achieved during the OJEU process.   For example, during early November 
2011, nearly £200k of cost reduction measures were implemented in order to make the scheme 
more affordableTPF

1
FPT.   This work is still continuing and may lead to further opportunities for cost 

reduction as a result of: 

• Further refinement of Access Point (AP) coverage. 
• Further potential for VAT recovery. 
• Further cost concessions from the preferred supplier. 

1.4.3. Although a cost pressure of £219k remains, it is important for the Trust to maintain momentum 
and award a contract very soon.   This is because there is an urgent need to authorise the 
preferred supplier to begin the final wireless site survey in January 2012, not least because it is 
a pre-requisite for determining whether further AP cost reductions can be made.   Similarly, 
there is an urgent need to begin an asbestos study in January 2012, followed by any necessary 
asbestos surveys.   Importantly too, there is an urgent need to place orders for the core network 
equipment, because the six week leadtime for delivery means that these items must be received 
by late January 2012 if they are to be invoiced and installed in the current financial year.   It 
follows that if award of contract is delayed, a significant capital underspend will become 
inevitable in FY 2011/12. 

1.4.4. Accordingly, the Trust is asked to make a firm allocation in the Capital Programme of £2,815k, 
of which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and 
£1,526k in FY 2012/13.     

1.4.5. As regards other costs, there are no non-recurrent revenue costs.   The recurrent revenue costs 
(excluding capital charges) are £130k.   Capital charges are £460k.    All are currently unfunded. 

                                            
TP

1
PT These measures included funding certain items of equipment from the FY 2011/12 ring-fenced IT capital allocation, assuming a 

modest element of VAT recovery, and removing wireless coverage from the multi-story car park (RHH), plant rooms, some 
residences, and some roof and basement areas.   
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1.4.6. In addition, this FBC identifies the need to consider a separate allocation of £350k of service 
development capital, so that every inpatient and day case ward can be equipped with two cart-
mounted laptops, thus enabling early benefits to be achieved from wireless technology.   (This is 
not part of this business case allocation). 

1.4.7. Close liaison has been maintained with the Trust Finance Directorate in preparing this FBC, so 
that all figures broadly conform to expectations.    

1.5. Risks 

1.5.1. This is a low risk scheme, because it uses mature technology and the costs of implementation 
are well understood, given that some areas of uncertainty can never be entirely eliminated. 

1.6. Recommendations 

1.6.1. Therefore the Trust Board is asked to:  

• Approve this FBC. 

• Make a firm allocation for wireless infrastructure in the Capital Programme of £2,815k, of 
which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and 
£1,526k in FY 2012/13.     

• Assume responsibility for the associated capital charges @ £460k per annum (worst 
case). 

• Provide £130k of recurrent revenue funding from 1 November 2012 onwards 

• Subject to successful contract negotiations, approve award of contract to Block Solutions. 

• Endorse the intention that wireless infrastructure should become operationally available 
as a carrier for user applications from 1 November 2012 onwards.   

1.6.2. In respect of providing two cart-mounted laptops for every ward, the Trust is additionally asked 
to:  

• Confirm the availability of a separate capital budget of £350k for this purpose. 

• Assume responsibility for the associated capital charges @ £80k per annum (worst case). 

• Invite clinical directorates to assume responsibility for the IT Services annual 
maintenance and support charges of £455 per ward. 
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2. INTRODUCTION 

2.1. General 

2.1.1. This Business Case explains the rationale for investing in a Trust-wide wireless network system.    

2.1.2. It begins by briefly defining some key terms in non-technical language and then explains why 
this technology is so important. 

2.2. Terminology 

2.2.1. A wireless network system can be defined as a means of freeing users from the limitations of 
static data and voice networks, whilst retaining all the benefits and improving on them.   

2.2.2. Typically, users are equipped with a remote handheld device which has a communications 
capability (often called “wi-fi certified”).   This links them, via an Access Point (often known as a 
“Wireless Router”), into the static computer network at their workplace.   Depending on the 
nature of the device(s) deployed, both voice and data can be transmitted and received.   Such 
user devices might be wi-fi laptops, notebooks, Personal Data Assistants (PDAs), wi-fi voice 
devices, wi-fi bleeps, etc. 

2.2.3. When numerous access points are designed to interconnect, the resultant ‘mesh’ effectively 
creates a wide area framework.   This framework allows users to ‘roam’ and complete their daily 
tasks using their chosen access devices, and without any need to return to static telephones or 
PCs. 

2.3. Importance of Wireless 

2.3.1. In order to appreciate the importance of this new technology, it is necessary to view it in the 
context of the past 30 years. 

2.3.2. The Digital Age is now a reality.   Trust directors and senior managers will be well aware of the 
way in which Information Management & Technology (IM&T) permeates every part of our lives, 
both at home and at work.   This has happened through a series of step changes. 

2.3.3. The process began in the 1980s when the first mass marketing of personal computers got under 
way.    The next step change occurred in the 1990s when fibre optic networks, mobile phones, 
and the Internet arrived.   More recently, the IM&T landscape has been further refined by the 
advent of flat screens, miniaturisation, and the convergence of visual and aural technologies.    

2.3.4. It is now very clear that the next major step change is wireless.   Wireless usage is increasing all 
over the world, and numerous NHS trusts have already implemented such networks.    

2.4. Strategic Roadmap 

2.4.1. Within STH, the Health Informatics Programme Board (HIPB) manages the long-term strategic 
IM&T roadmap for the Trust.  The Board has already concluded that a wireless network is 
essential.  This is because of the known benefits which will accrue to patients and staff alike 
from improved efficiency, greater flexibility, and easier working lives. 

2.4.2. Further, within the coming decade, almost every application sold by software suppliers will be 
designed to operate over wireless networks.  Hence the evidence from the marketplace 
suggests that wireless networking will become fundamental to the future working of the Trust.  It 
is the direction in which every efficient organisation will be moving.    

2.4.3. For these reasons, HIPB is convinced that there is an inevitability about wireless being the 
strategic way forward, and that the critical issue is when and how, not whether, it should be 
implemented by the Trust. 
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2.5. Current Status of the Trust’s Project 

2.5.1. In recognition of these factors, the Trust formally initiated a wireless project in March 2008.    A 
competitive tendering exercise was conducted in order to identify a company to provide detailed 
technical advice, and in June 2008 an external Sheffield-based consultancy (Trust Consulting) 
was appointed to that role.    

2.5.2. In subsequent discussions, it was decided that the best course was to wait until the latest 
international hardware standard (known as IEEE 802.11n) was approved, since this would 
significantly improve network throughput, capacity, and coverage.   The new standard made 
significant progress towards approval in January 2009, at which point it became viable to 
advance the Trust’s planning process more seriously.     

2.5.3. Consequently, an early version of the OBC was tabled at the Capital Investment Team (CIT) 
meeting on 7 September 2009, at which it was agreed that a wireless network survey could be 
undertaken in order to refine costings.   It was also agreed that there was support for the 
scheme in principle, subject to the need to prioritise the capital plan. 

2.5.4. The final version of the OBC was then approved at the CIT meeting on 6 September 2010 at a 
provisional capital cost of £3,096k.   At that meeting it was also agreed that an OJEU 
procurement should be undertaken, and that provision should be considered for each inpatient 
ward to receive two cart-mounted laptops (so that the wards could derive immediate benefits 
from wireless technology).    However, there was some concern that the whole life costs in the 
FBC should reflect the need to upgrade certain equipment in Year 5, and this has since been 
included (See Section 5.7 below).  Lastly, CIT pointed out that the FBC would need to be 
approved by the Board of Directors. 

2.5.5. Since the OBC was approved, the current position of the scheme is that its provisional capital 
funding was subsequently reduced by £500k when savings were required to balance the 5 year 
Capital Plan.   The latest Capital Programme therefore has an allocation of £2,596k of which 
£58k was spent in FY 2010/11, leaving an allocation of £1,265k in FY 2011/12 and £1,273k in 
FY 2012/13, subject to final confirmation of costs and phasing. 

2.6. Scope of the Trust’s Project 

2.6.1. Given the large size of STH, it is necessary to clarify from the outset which areas of the Trust 
would be covered by wireless networking. 

2.6.2. In principle, wireless would be installed in every part of the Trust for which there is a business 
justification.   This means the following: 

• Central Campus. 

 Royal Hallamshire Hospital, including the Tower Block, Jessop Wing, and its 
University facilities, such as the RHH Seminar Rooms and Academic MRI. 

 Weston Park Hospital. 
 Charles Clifford Dental Hospital. 
 Beech Hill Road, including Trust Headquarters and the University Medical School. 
 Broomfield Road, including the Research Department and RHH Residences. 
 Claremont Crescent. 
 Claremont Place. 
 Palmerston Road. 
 275 Glossop Road. 
 All roads & open spaces within the curtilage of the above buildings. 
 All car parks located within range of the above buildings (but not otherwise).  
 Please note that the following are excluded:  23 Northumberland Road, and 307 

Western Bank. 
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• Northern Campus. 

 Northern General Hospital and all related buildings.  
 All roads & open spaces within the curtilage of the above buildings. 
 All car parks located within range of the above buildings (but not otherwise).  
 Please note that the following are excluded:  the School of Nursing & Midwifery at 

Samuel Fox House, the Community Hospital, the doctors’ flats, all basements, and 
all roof areas. 

2.6.3. As regards any new buildings in future, such as the new laboratories at NGH, the requirement 
for installing networking infrastructure will have to be considered during the business case and 
design stages on a scheme-by-scheme basis (and this is already happening). 

2.6.4. A further refinement has been to divide the Trust’s estate into two categories:   Clinical and 
Non-clinical areas.  The difference is that the former will benefit from having an additional 
wireless tracking capability (eg for specialist equipment, etc), whilst the latter will not. 

2.6.5. The private hospitals at Thornbury and Claremont are excluded. 

2.6.6. Provision has been made for university users to have reciprocal guest access across both the 
University and Trust wireless networks.   In this context, it should be noted that the University 
Medical School already has its own wireless network project which is being implemented at 
present.    

2.7. Format of Business Case  

2.7.1. This FBC follows the standard NHS 5-Case Model, augmented by a number of appendices, and 
begins by outlining the Strategic Case. 
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3. STRATEGIC CASE 

3.1. General 

3.1.1. This Section begins by explaining why there are some difficulties with developing a business 
case of this nature and then moves into justifying the approach taken.  

3.2. Difficulties Faced 

3.2.1. This is an unusual business case, because it is very difficult to place a financial value on a 
wireless network.   It has no value in itself.   Instead, its value derives from the user applications 
which operate over it.   Ultimately, there could be scores of wireless applications used by many 
thousands of STH staff during the years ahead.  Hence wireless technology is about its 
potential, based on take-up.   The benefits cannot be objectively predicted in advance without 
some risk of being misleading.   This raises certain difficulties about presenting this business 
case. 

3.2.2. First, it would take far too long to enter into a dialogue with every STH directorate and service 
about what the costs, benefits and take-up of wireless network applications might be for 14,000 
staff.   There are too many variables, too many complex financial assumptions would have to be 
made, and too many busy front-line staff would have to be involved.  Any such approach would 
leave STH lagging years behind its comparators. 

3.2.3. Second, directorates and services wishing to adopt wireless networking will need to invest in 
user applications and devices before their staff can access the new infrastructure.  The difficulty 
is that neither the Trust nor individual directorates/services can afford to fund both the 
infrastructure and the applications/devices, and yet the one cannot function successfully without 
the other.  It follows that there needs to be an equitable way of sharing the total cost, if the 
outcome is to benefit everyone.  

3.2.4. Third, as soon as any attempt is made to apportion financial responsibility, demarcation 
problems arise between the directorate level and the corporate level, because the benefits – by 
definition - transcend fixed locations and organisational boundaries.   Successfully attributing 
causality is difficult in a Trust when so many concurrent initiatives are always in progress.   
Wireless networking delivers synergies across countless pathways and activities which cannot 
be neatly divided up (eg who would claim the time savings made by STH staff working across 
several different wards and/or directorates?).   If one level were to be overly zealous in claiming 
benefits for its business case, this would undermine the viability of the other’s business case 
(because double-counting must be avoided).   Hence a clear and easily understood boundary 
must be agreed before any attempt can be made to quantify ‘hard’ financial benefits.     

3.2.5. Naturally, these difficulties prompt questions about the approach adopted by those other Trusts 
which have already implemented wireless technology.   As far as can be ascertained, a few 
Trusts have opted to develop business cases relying on ‘hard’ financial arguments.   But such 
cases have tended to be Trust-specific and use a different starting point.   Hence there is little 
value in trying to seek parallels between them and STH, because the detailed circumstances 
are entirely different.   Although the claims of other Trusts regarding ‘hard’ financial benefits are 
a useful indication of what might be achievable, they must be approached with caution. 

3.2.6. Further, very little work has been done to quantify the picture ‘before’ and ‘after’ implementation 
of most large wireless networks in the NHS, which means that convincing ‘hard’ Trust-wide 
financial data is either unavailable or incomplete.     

3.2.7. Given these flaws, most innovative Trusts have preferred to develop their business cases based 
on strategic necessity.   It is interesting to note that, notwithstanding the lack of ‘hard’ financial 
data, such Trusts have been sufficiently confident to go ahead with their schemes anyway, and 
that their business cases have invariably succeeded.  
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3.3. Concept Adopted  

3.3.1. The logic of this situation points to the need to define carefully who pays for what, and who 
claims which benefits.  Therefore this FBC proposes a solution whereby the capital and revenue 
funding of wireless infrastructure would be borne centrally by the Trust, whilst the capital and 
revenue funding of user applications and devices would be borne locally by directorates and 
services. 

3.3.2. Accordingly, this FBC makes no attempt to put forward a financial justification for Trust 
investment in wireless infrastructure based on ROI, payback, or ‘hard’ financial benefits.    
Instead, the case is presented (solely) on strategic necessity.    

3.3.3. This concept is based on the premise that if the Trust is willing to fund the network 
infrastructure, then directorates and services will have a real incentive to develop their own 
business cases for user applications and devices.     

3.3.4. Once the infrastructure costs are taken out of the equation, the financials should quickly 
become viable for directorates, thus making rapid take-up attractive, especially as we already 
know that there is strong latent demand for wireless working amongst many staff.   

3.3.5. Being on a smaller scale, these directorate business cases will be more manageable.   As 
normal, they will need to include detailed cost-benefit analyses and assess the ‘hard’ financial 
benefits for each workplace, but local ownership will make it easier to quantify the figures.    

3.3.6. With the proposed funding of user applications and devices devolved to directorates, the 
justification for Trust investment in wireless infrastructure is now evidenced under the following 
headings: 

• Strategic Direction of the Trust’s Telecommunications Infrastructure. 
• Strategic Direction of the Telecommunications Marketplace. 
• Expected Benefits. 
• Staff Support & Expectations. 
• Competitive Advantage. 
• Trust Reputation & Status. 
• Investment Objectives. 
• Fit with Trust Objectives. 

3.4. Strategic Direction of the Trust’s Telecommunications Infrastructure 

3.4.1. Introduction.   The Trust relies on effective telecommunications systems for every aspect of its 
daily operations.   The telecommunications landscape is currently changing, and the following 
paragraphs describe the direction of travel which now lies ahead for the Trust.   Although this 
analysis is necessarily wide-ranging, its key conclusions are drawn together at the end. 

3.4.2. Corporate Data Network.   The Trust currently has a large investment in a very extensive fibre 
optic network.   In general, this is a gigabit backbone network, from which 100/1000 Mb/s 
cabling runs out to PCs at the desktop or nursing station.   However, the obvious limitation is 
that it does not extend to the point of care (eg bedside) or service delivery (eg maintenance 
engineers).   Instead, static PCs become “watering holes” where all staff congregate to enter 
data.   Another limitation is that managers find it costly and time-consuming to make changes to 
datapoints for new services or re-configurations.    Perhaps the most telling limitation is that the 
Trust is now running out of ways in which it can improve working practices within this static 
environment eg in order to comply with the 18 week referral to treatment pathway in line with 
patient rights under the NHS Constitution, the Monitor compliance framework, and our 
contractual obligations.    Arguably, the only remaining scope for major improvements lies in 
enhancing the interfaces between people, which means giving them modern mobile 
communications.  No-one seriously envisages these limitations being overcome by anything 
other than wireless technology.     
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3.4.3. Static Telephone Network.   Many of the same points apply here.  Static telephone extensions 
are inflexible and linked to fixed locations.   This is not a quality service for staff with cross-site 
duties and responsibilities.   There are regular delays and (sometimes significant) costs incurred 
when staff wish to have phones relocated, due to service reconfiguration.   Some idea of the 
effort involved can be gauged from the fact that the Trust currently employs four telephone 
engineers on installations, moves, and changes.  Moreover, if users should happen to be 
relocating across campus, they cannot take their extension numbers with them.   New telephone 
numbers must be issued to them, and then publicised to all that person’s colleagues and 
contacts.  Directories, voicemail and service records must also be updated to reflect the change.    
This could all be done much faster using wireless. 

3.4.4. Bleeps.    The present bleep arrangements pre-date the 2002 merger.   This legacy has created 
a raft of limitations which need resolving.   In simplified terms, the Trust currently uses two bleep 
systems to provide on-site coverage of the Central Campus, and NGH.   In the past pre-merger, 
it was deliberately planned that they should use different frequencies in order to avoid causing 
interference between hospitals.   Nowadays, however, the Trust has a total of 2,250 bleeps in 
use by numerous staff who need to communicate across sites.   But they are unable to do so 
efficiently because - in effect – a bleep only works on its home site.   Roaming cannot take 
place.  Callers need to know which site issued the bleep before they call someone.   Also, the 
wrong person may be bleeped, because Trust staff do not understand the limitations imposed 
by the two different frequencies.  This obliges the Trust to adopt workarounds and generally 
accept that staff are not contactable on other sites (despite their carrying a bleep).   Moreover, 
any bleep system requires several steps to be taken before communication can be adequately 
established over a static telephone line between two people, which is time-consuming to 
achieve.  The logical answer is to replace the present arrangements with a single unified and 
modern system which has sufficient capacity.   However, this would cost about £300k-£500k of 
capital, plus £150k-£160k in revenue costs and capital charges.   Many would argue that such 
sums are better put towards a wireless network, because it offers a more extensive capability. 

3.4.5. Long Range Pagers.    Pagers are primarily intended for off-site use.    However, historically 
the lack of bleep capacity obliged the Trust to rent more and more pagers for on-site users (ie 
as a substitute for bleeps).   In total, this substitution probably costs the Trust about £3k per 
annum.   It is also unsatisfactory because – for technical reasons - the response time of pagers 
may be between 10 seconds and two minutes slower than bleeps, which means that users get a 
poor service.   Wireless networking would resolve this workaround for on-site users.  

3.4.6. Mobile Phones.    Although some Trust staff do use mobiles internally, it is not generally Trust 
policy to provide them for operational and clinical use, because there is still a small risk of 
causing interference.  However, there are exceptions.  For example, some 30 Estates 
maintenance & technical staff at NGH already use them in order to achieve improved mobility, 
and similar requests are received from various other staff groups on a regular basis.   Such 
instances not only incur capital cost but also ongoing call costs.    Also, differences between 
network providers and their various ‘footprints’ means that large areas of the Trust have no or 
little coverage.   Well known examples are the Boardroom at RHH, the gold and silver MAJAX 
Command Centres, and the shrouded bunkers used by radiotherapy.    These blindspots would 
not be an issue if wireless networking were adopted.     

3.4.7. BlackBerrys.    There are currently 250 BlackBerrys in use within the Trust at an annual cost of 
£50k.   Their great benefit is that they are usable both on-site and off-site.   However, their 
distribution is uneven.   Some departments in the Trust (eg IT Services) make extensive use of 
them in order to improve mobility and thus service levels, whilst there are numerous staff 
elsewhere still waiting to receive them.  The very fact that they have been such a success 
makes the case in favour of wireless networking, because the Trust is effectively using the 
Vodafone and T-Mobile national networks as a proxy to fill its current capability gap.   The main 
drawback of BlackBerrys is their blindspots, which (again) would not be an issue if wireless 
networking were adopted. 

3.4.8. Advantages of Wireless Networking.  Wireless networks possess certain characteristics 
which are ideally suited to overcoming the gaps and limitations of our present systems.    These 
are Mobility (which enables staff to work more productively), Simplicity (which makes such 
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networks easier to deploy than cabled networks), and Flexibility (which provides user access 
“anywhere anytime”).  Once wireless networking has been accepted as a core enabling 
architecture for the Trust, it would be possible to incorporate it into the design of all new 
buildings in future, thus providing tangible benefits for patients and staff from the outset, as well 
as reducing the need for cabled technologies which have expensive lifetime costs (eg when 
reconfigurations occur).   Later passages in this business case will illustrate exactly how these 
principles could translate into practice. 

3.4.9. Current Pressures.  There are particular pressures with the Trust at present concerning 
wireless.    These fall into two broad categories.   The first is the risk of piecemeal developments 
which will cost the Trust more in the long run.   For example, staff at the Cystic Fibrosis Unit at 
NGH are very keen to access wireless technology in order to support ward rounds.   Also, staff 
at the Gamma Knife department on A Floor at RHH urgently wish to provide a wireless facility in 
waiting areas because their patients expect this in a modern high-quality unit.  Moreover, the 
staff in Clinical Engineering Maintenance have been investigating the scope for using wireless 
as a means of setting the internal clocks of medical equipment in a consistent way across the 
entire Trust (in order to eliminate the potentially unwelcome variations which result from manual 
clock setting).   Most recently, interest has been expressed by the Hospital At Night Steering 
Group in Nervecentre softwareTPF

2
FPT which requires wireless infrastructure in order to be fully 

effective.  The second category is the risk that certain Trust projects will be seriously 
compromised by the lack of wireless technology.    For example, it is known that the STH blood 
tracking system cannot work using the docked off-line method, because the Trust uses the 
Active Directory password system, and the PDAs would have to store everyone’s password.  
Hence there is a risk that if a PDA were stolen (even if encrypted), criminals could access all 
passwords.   Blood tracking therefore requires wireless networking for better security.  There 
are other examples where ward-based work and projects will be compromised without wireless.  
These include ICE results requesting and reporting, clinical patient records, wristbands, 
infection control, phlebotomy, blood glucose analysers, etc.  Lastly, a Trust-wide wireless 
network is a pre-requisite for Electronic Prescribing and Medicines Administration (EPMA), 
which is an area where all our neighbouring DGHs have already moved ahead. 

3.4.10. Wireless Facilities for Patients.   The increasing use of mobile devices by patients means that 
patient expectations have now become an important factor.  Within the space of only a few 
years, most acute hospitals have concluded that the provision of wireless facilities for patients is 
probably essential.   This is because when patients are ‘grounded’, either in waiting rooms or on 
wards, they like to spend their time usefully by keeping in touch with family, doing work, or 
keeping amused.  Patient recovery times are apparently improved by access to good 
entertainment systems, and in future this will include access to the internet via a wireless 
network.   For all these reasons, the design of the proposed STH Trust-wide wireless network 
specifically allocates a separate and securely isolated channel for patient use.   

3.4.11. Conclusions.    Key points are that: 

• In many respects, there is nothing amiss with the Trust’s existing communications 
technology.    Despite existing limitations, it is (technically) sound and works.   Most staff 
receive a good service.   But the world has moved on, and the landscape is now changing 
around our present systems.    There are opportunities to do better. 

• In particular, staff are poorly served by the Trust’s mobile telecommunications services.    
This has serious implications for cross-site users, and managers are impacted by 
inefficiencies in their working lives on a daily basis.    

• As a better way forward, wireless networking offers mobility, simplicity, and flexibility.  It is 
arguably the only way in which the Trust can now achieve a significant leap forward in its 
internal communications, especially in terms of cross-site working.   Only networking can 
transcend the static environment, allowing clinical pathways to be significantly re-designed. 

                                            
TP

2
PT HTUhttp://www.nervecentresoftware.com/favicon.icoUTH 



Full Business Case for an STH Trust-Wide Wireless Network v1.2 8 November 2011 
______________________________________________________________________________ 

 

 
Page 15 of 65 

• If wireless networking were adopted, the corporate data network and static telephone 
network would remain in being.  Both networks would shrink wherever users desire 
mobility, but not where fixed access is still a requirement (eg in most offices). 

• As regards the corporate data network, its backbone will still be necessary, not least 
because the proposed wireless network will connect into it.   However, the number of 
datapoints required (and changes to them) should diminish over time. 

• As regards the static telephone network, it will continue to be maintained.    Although the 
current platform will steadily decline in terms of usage and cost, there will be a need to 
maintain the viability and currency of what remains in use.  

• All evidence suggests that the strategic direction of the Trust is bound to be towards 
rationalisation, unification and improvement of its internal telecommunications systems.   
Wireless networking holds out the prospect of not only addressing many of the existing 
limitations but also offering new services and benefits.   The next section examines how 
other Trusts have exploited those benefits. 

3.5. Strategic Direction of the Telecommunications Marketplace 

3.5.1. Introduction.   The marketplace for voice and data communications is changing rapidly.    
Converged capabilities are now the norm.   Therefore this Section begins by outlining the new 
capabilities which are available, and then describes the successful experiences of Trusts which 
already use them.  This is important because manufacturers are already drawing lessons from 
these trends and increasing their investment in wireless technology.   The result is that more 
and more user applications will be wireless-based in future, and thus STH purchasing choices 
will soon narrow. 

3.5.2. Wireless Applications.    Essentially, there are four types of user application which employ 
wireless technology.    These are:   

• Mobile Voice.    A new generation of mobile communications solutions is now available, 
mature, and proven.   Typically, hospital staff are issued with a wearable hands-free 
device.  It weighs less than two ounces and can be clipped to a lapel, worn as a 
wristwatch, or hung on a lanyard.   Staff simply push the call button whenever they wish to 
speak to a colleague.  The system then instantly sets up a voice conversation between the 
parties involved.  This offers huge efficiencies by cutting out all the steps involved in 
bleeping/paging and then responding by telephone.   It also gets away from the rigid link 
between a device and its nominated owner.   With this new technology, devices can either 
be issued individually or be held in bulk by a department to be issued to staff whenever 
necessary.   The latter option is possible because the call numbers can be electronically 
reallocated as necessary on a daily basis.   This would be very helpful in, for example, 
shift-based workplaces.  The outcome is that almost every member of the Trust could 
eventually enjoy such communications, which would be instant, efficient, and pervasive.    
All the standard features associated with good telephony would also be available, such as 
group calls, conference calls, call forwarding, and so on.    This type of solution has now 
become a mainstream offering from leading telecommunications companies.  Such 
solutions are sometimes called ‘killer applications’ because they make the previous 
generation of systems redundant almost overnight.   The typical supplier cost (excl.VAT) 
for 450+ users in a shift-based environment is quoted by Vocera as being £285 per user in 
the first year, and £98 per user in subsequent years.   This cost reduces significantly if 
there is greater take-up.   This is explained further at Appendix B, and more improvements 
to the product were announced by Vocera in October 2011 TPF

3
FPT. 

• Mobile Data.   Similarly, highly advantageous data solutions are being marketed by market 
leaders in the computing world.   In the past, wi-fi laptops or notebooks were the traditional 
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means of data collection and transmission.    Nowadays, however, mobile tablet devices 
are being made specifically for the healthcare market.    Weighing only three pounds, these 
are lightweight, spill-resistant, robust, and easily disinfected.   Some versions of this 
product can read barcodes, wireless tags and smartcards, as well as incorporating digital 
camera capabilities.  Over 10 companies, including iSOFT and McKesson, have already 
adapted their medical software for use on these tablets.   As a result, hospital staff can 
confirm a patient’s identity, update that patient’s electronic record, monitor vital signs, and 
administer drugs with less chance of error.  Clinical workflow is enhanced, administrative 
tasks are eased, and greater accuracy is achieved at the point of care.   One nurse in the 
USA is quoted in a promotional filmclip as saying that:   “It’s like carrying your office with 
you, and I wouldn’t be without it”.   The typical cost of a basic tablet device is under £1,200, 
excluding VAT.   More recently, there has been rapid take-up of ‘iPad-like’ devices with 
wi-fi as a low cost way of accessing data on the move.   The cost of these devices starts at 
around £430 (incl.VAT) and goes up to £700. 

• Tracking Applications.  Strictly speaking, tracking is known as Radio Frequency 
Identification (RFID).   There are now dozens of companies worldwide which market RFID 
applications for healthcare.  Such applications can be used to track patients, staff, babies, 
surgical instruments, high value equipment (eg in operating theatres), low value but 
important equipment (eg wheelchairs on wards), and any type of supplies or stock.   When 
used to track human beings, there are legal issues about human rights and consent to be 
considered, but from a technical viewpoint RFID tagging is tamper-proof, works well, and 
has a ‘read’ range of up to 1,000 feet.   This is very useful for ATD purposes and for 
tracking elderly, confused, and high risk patients.  Alerts can be programmed into RFID 
deployments, and consequently the National Patient Safety Agency (NPSA) is supportive 
of this type of technology for positive patient identification using wireless wristbands.  For 
example, it is claimed that NHS trials have shown that the use of automated identification 
can improve successful patient checking from 17% of instances to 81%TPF

4
FPT.   Although much 

depends on the requirement, the typical cost of a tracking application is between £3k and 
£170k, excluding VAT. 

• Specialised Applications.  There are a small number of instances where wireless 
networking is valuable in terms of building the foundation for certain specialised 
applications.   One obvious example is the i-Bleep systemTPF

5
FPT.   This is an intelligent bleeping 

system which uses a web-based application to provide communications between doctors 
and their wards, especially at night.  Its great advantage is that it allows calls to be 
prioritised, which is particularly useful for teams who are on-call.  Communication is instant.   
Calls are colour-coded to indicate their urgency, and doctors receive full details of why they 
are being called, and where they are needed.   It is widely used in the NHS and elsewhere, 
and many organisations such as Royal Bournemouth & Christchurch NHS Foundation 
Trust are strong champions of it.   However, for truly effective usage, a Trust needs to have 
97% wi-fi coverage.   Although the software used to be free to NHS Trusts, it now costs 
£23k per annum for a site licence, plus smart PDAs at a unit cost of under £220 each, excl. 
VAT.    Another example is VitalPAC designed by The Learning ClinicTPF

6
FPT.   This is a software 

system which uses PDAs and other mobile devices to record, store and analyse a patient’s 
vital signs data.  The data is then transferred to a central server and made available over 
wireless to clinicians anywhere in the hospital.    It is increasingly used in the NHS because 
it can quickly identify deteriorating patients and advise if further escalation is appropriate, 
for example, by increasing the frequency of observations or referring to a consultant. 

3.5.3. Experiences of Other Trusts.  Numerous Trusts in the UK have been using wireless 
applications for some years now.   In alphabetical order, examples of their experiences are as 
follows: 
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• Abertawe Bro Morgannwg University Hospital NHS Trust (which serves Port Talbot, 
Bridgend, and the Vale of Glamorgan) implemented a large wireless network in early 2009.    
The benefits were extensive.   The number of unnecessary bleeps was reduced by 43%.   
Discharge procedures were improved, becoming “an astounding success”.  Clinical 
decisions were made more quickly.   Less time was spent trying to track down test results 
or colleagues.  Junior doctors now spend more time with patients, and the quality of 
teaching has improved too (because less time is wasted during ward rounds). 

• Aintree University Hospitals NHS Foundation Trust implemented a large-scale wireless 
network in 2007, together with mobile voice.   One of the key benefits was to reduce many 
of the communications difficulties interfering with the smooth running of operating theatres, 
for example, locating an available porter, arranging equipment changes, altering the 
theatre ‘running’ order or contacting ward staff.    More recently, the network has been 
viewed as a pre-requisite for deployment of the Trust’s EPR system.  

• Belfast Health and Social Care Trust implemented Trust-wide wireless networking in 2007 
and found that new mobile voice technology saved an estimated 4,000 hours of wasted 
time annually in A&E at the Royal Victoria Hospital alone.   Overall, doctors expressed a 
167% increase in their satisfaction rate with internal communications, and nurses reported 
a 100% increase in their satisfaction rate.   This gave them more time to spend with 
patients. 

• Barts and The London NHS Trust announced a major pilot of wireless networking on its 
wards in 2009.   Barts itself is planning to open a new site, and the Royal London is being 
rebuilt for 2016.  The Trust believes that if this pilot succeeds, it will be forward-thinking and 
cost-effective to deploy wireless at both of these new builds from the outset.    

• Cambridge University Hospitals NHS Foundation Trust has used wireless at Addenbrookes 
Hospitals for several years now, where its benefits have been to reduce paperwork, give 
instant access to patient records, and achieve faster patient diagnosis, thus helping (for 
example) to reduce cancer treatment times. 

• Georg Eliot NHS Hospital in Nuneaton implemented a Trust-wide wireless network in 2004.  
By 2005, it had concluded that ROI on a small number of mobile applications and devices 
using that infrastructure would be achieved within 15 months. 

• Gloucester Hospitals NHS Foundation Trust implemented a wireless network across 63 
wards, starting in January 2009.    It has proven to be very reliable with few issues.   It is 
being used the platform for improving voice communications around the Trust, for 
implementing RFID for equipment tracking, and especially for rolling out mobile 
applications in emergency care.   A senior manager said:   “It frees IT staff to work on other 
projects, and the wireless network looks after itself”. 

• Heart of England NHS Foundation Trust in Birmingham uses a wireless network which 
enabled it to implement Electronic Prescribing and Medicines Administration (EPMA) 
extensively across its wards and theatres between 2005 and 2009.   Benefits have been 
reduced prescribing errors, reduced paperwork, faster TTO process, and better stock 
control.   It also uses RFID patient wristbands for safe surgery and MAJAX triage purposes. 

• Ipswich Hospital NHS Trust introduced modern mobile voice communications for its 
portering service in 2008 and found that there was a much faster response to requests for 
urgent patient moves, and that – overall – porters worked more efficiently.   

• Imperial College Healthcare NHS Trust has used wireless technology ever since 2005 
when St Mary's Hospital, Paddington, found that surgeons benefited greatly from improved 
communications.  When working there as a surgeon, Lord Darzi became an enthusiastic 
supporter of how wireless applications could improve ward rounds.  The hospital is now 
trialling RFID patient wristbands. 
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• James Paget University Hospitals NHS Foundation Trust at Great Yarmouth uses wireless 
networking in its Emergency Assessment and Discharge Unit.   This is combined with an 
in-house patient tracking system accessed from static and mobile devices.  This system 
has a wide range of functions and is already proving an asset for immediate patient 
management and data collection, including audit.   

• Mid-Yorkshire Hospitals NHS Trust has been progressively implementing wireless 
networks in its hospitals and new builds since 2007, because it believes this will improve 
bedside care, enable RFID asset tracking, reduce storage space, and help towards being 
paper-free. 

• NHS Lincolnshire is a PCT which implemented a large-scale wireless network in 2010.   
Although the initial rollout was to 12 sites, the network will eventually become the primary 
communications infrastructure for all GP surgeries, clinics, community hospitals, and 
district nurses.  A senior manager said: “Healthcare professionals can access and update 
medical notes ‘on the run’, and patients are getting a far better service.   But what makes 
this technology exceptional, though, is how little it demands of our IT department.   
Ultimately, this wireless infrastructure has outperformed expectations for both users and 
IT”. 

• Nottingham University Hospitals NHS Trust announced in early 2008 that it was 
implementing a Trust-wide wireless network, because it would release more time for 
patient care, ensure that the most current information was always available at the point of 
care, and enable RFID tracking of expensive equipment.   By April 2010 an ACCA report 
had shown that patient waiting times had been cut by a third in Nottingham’s emergency 
department following the implementation of this network and associated wi-fi telephony.   
Although the situation may not be entirely comparable to STH, the report estimated that the 
time savings equate to one full-time doctor per year.    The report also pointed out that wi-fi 
phones have improved security, as staff no longer have their names and next location 
called out over the tannoy.  Nottingham expects to have achieved full ROI within 14 
months. 

• Newcastle Upon Tyne Hospitals NHS Trust implemented a Trust-wide wireless network 
across its five hospitals some years ago, using converged voice and data.   At the macro 
level, the network has facilitated faster decision-making for patients and is now 
underpinning the Trust’s latest multi-million pound investment in EPR.   At the micro level, it 
has led to (for example) much better stock control of chemicals and equipment in the 
laboratories, and hence improved financial control in that area.    

• Royal Cornwall Hospitals NHS Trust implemented a Trust-wide wireless network in 2006 
and was very pleased with the results obtained from its new mobile voice technology.   
There was a 40% increase in the number of CT Scans performed per day.   Also, the 
distance walked by Clinical Imaging Assistants was decreased by 50% from 15 miles to 7.5 
miles a day.    Additional wireless applications now being considered included RFID asset 
tracking and bedside prescribing. 

• Royal Liverpool & Broadgreen University Hospitals NHS Trust carried out a trial of mobile 
voice in 2006 and was so impressed that it adopted the new technology on a widespread 
basis before the trial was complete.   Delayed starts were costing the Trust £90,000 
annually in one operating theatre alone.  Instead, it is now seeing considerable 
improvements in communications between all parties involved in preparing theatres and 
patients for operations.  In a controlled study, it found only one delayed start of an 
operation over a month, compared to 14 delays in the controlled theatre.   This allowed 10 
more operations to be conducted in the controlled theatre. 

• Salford Royal NHS Foundation Trust undertook a small wireless pilot in 2008 and found 
that phlebotomists were able to take blood from 24% more patients per shift, and that 3 
(loaned) mobile data devices saved £30k per year.   Also, duplicate blood tests were 
greatly reduced.   Overall, the project reinforced the conviction that mobile data devices 
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should be procured for use at the bedside in readiness for EPR.   In September 2011 the 
Trust announced that it would also be rolling out the i-Bleep system. 

• Scarborough NHS Trust implemented a Trust-wide wireless network in 2007.    The main 
reason was its benefit as a core enabler allowing staff to be more flexible and real-time in 
their approach to patients.   Other reasons were RFID patient tracking and access to test 
results at the bedside. 

• Sherwood Forest Hospitals (Kings Mill) NHS Foundation Trust implemented a Trust-wide 
wireless network, starting in 2006.   A pilot using mobile voice was immediately extended 
because of its benefits in terms of enhancing patient care, increasing productivity, and 
facilitating compliance with the four hour A&E target.   The Trust found that a total of nearly 
12 hours of staff time was saved daily by comparison with using bleeps. 

• Southampton University Hospitals NHS Trust implemented a Trust-wide wireless network 
in 2008.   The main advantage has been data entryT at the point of diagnosis, which helps to 
mitigate the risk of transcription errors, allows treatment to start quicker, and ultimately 
reduces the length of stay.  Mobile voice is now being added, and RFID equipment tracking 
will follow.    

• United Bristol Healthcare NHS Trust adopted a Trust-wide wireless network in 2005, 
because it provides a fast and efficient way of entering and retrieving patient data in wards 
and theatres.  The use of wireless is now being considered to remotely monitor seriously ill 
patients on the wards, if there are insufficient beds for them in the Intensive Care Unit. 

• University College Hospitals NHS Foundation Trust implemented a Trust-wide wireless 
network across its eight hospitals in London and found that it freed up the way that staff 
worked, and that it was highly beneficial in allowing patient records to be accessed and 
updated in real time anywhere in the Trust.  

• University Hospitals Coventry & Warwickshire NHS Trust implemented a Trust-wide 
wireless network in 2007-08 and has praised the significant improvements in care which 
have resulted from having realtime access to imaging and medical records via mobile 
point-of-care trolleys.   It wishes to adopt handheld devices and believes that “substantial” 
cost savings will result from using modern mobile voice comms. 

• University Hospitals of Morecambe Bay NHS Trust implemented a Trust-wide wireless 
network across its three hospitals in 2007.   Some of its reasons were to achieve improved 
mobile voice communications, support the THospital At Night initiative, introduce RFID 
equipment tracking, and prepare for bedside EPR.T 

• TUniversity Hospital of South Manchester NHS Trust implemented a Trust-wide wireless 
network in 2007 to help doctors work more effectively, support the Hospital At Night 
initiative, and ensure compliance with legislation governing doctors’ hours. 

• Wirral University Teaching Hospital NHS Foundation Trust began using a Trust-wide 
wireless network in 2009 and has found the main benefit to be that clinicians enjoy a level 
of flexible working which they never had before.  They can now move around a ward and 
have image data or patient records delivered whenever they need them. 

• York Hospitals NHS Foundation Trust adopted wireless networking in 2008, and managers 
were surprised at how quickly staff opted to exchange their bleeps for ‘wearable’ mobile 
voice devices.     

3.5.4. Conclusions.     Key points are that: 

• Wireless technology is the strategic platform of the future.   It reduces reliance on 
‘one-size-fits-all’ computing, overcomes bottlenecks, and holds out the prospect of 
designing solutions more closely to meet user needs.    It is thus a core enabler for a raft of 
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potential improvements.  Although the benefits are difficult to quantify, it is clear that these 
improvements lead to far higher levels of efficiency.  This eventually feeds through into 
improved patient care, higher income, and cost savings. 

• Commercial companies in the IT marketplace are well aware of this.  They are steadily 
increasing their investment in wireless applications.  Consequently, technology choices are 
now shrinking.   Historically, old technologies have always been dropped very quickly by 
the market (eg betamax, taped music, videos, analog TV, etc).  Soon public telephone 
boxes and home telephones will disappear, because of the ubiquitous use of mobiles.   In 
the same way, fixed networks in hospitals will recede in importance because of wireless.    

• Overwhelmingly, the strategic direction of the marketplace is driving all NHS Trusts towards 
investing in wireless infrastructure.   Patients and staff will soon expect every transaction to 
be digital and instant.   Those Trusts which delay over wireless will lose the chance to gain 
large-scale experience of this new technology and its real operational benefits.  The next 
section analyses the specific benefits for STH. 

3.6. Expected Benefits   

3.6.1. Introduction.    During the development of this business case, numerous STH senior managers 
were asked to describe what benefits wireless networking might bring to their services 
(assuming that they had successfully raised local business cases to fund the necessary user 
applications and devices).   The results are shown at Appendix C, which lists nearly 50 
functional areas within the Trust where scope exists to use wireless in ways which would add 
value to the Trust.    It is an impressive list.    In many instances, there would be real gains for 
individual directorates and services.   But it is the total which justifies the investment.   Taken 
together, these gains offer true synergies, in that the whole greatly exceeds the sum of the 
parts.    Once a critical mass is reached, these user applications will have the capacity to lift the 
Trust’s operations to new levels of efficiency and quality of care.    Numerous care pathways will 
be impacted by a whole range of improvements which - although perhaps small on their own – 
could eventually deliver a step change in the Trust’s capability.   The key potential outcomes are 
described below. 

3.6.2. Patient Care.    The analysis at Appendix C, plus the experiences of other Trusts, shows that 
patient care could be improved by wireless networking in the following ways:   

# Potential Benefit Potential Outcome 

1 Improved internal communications More time released for patient care 

2 Faster test results Improved diagnosis & shorter LOS 

3 Bedside data collection  Improved working lives & efficiency 

4 More efficient ward rounds Improved patient discharge rates 

5 More checks & thus reduced errors Improved patient safety  

6 More effective radiation protection Improved patient safety 

7 Better availability of information Improved patient experience 

8 Electronic patient tracking Improved patient care 

9 Electronic baby tracking Reduced risk 

10 Electronic wheelchair tracking  More time released for patient care 
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# Potential Benefit Potential Outcome 

11 Better communications at night Improved working lives & patient care 

12 Wi-fi foundation laid for EPR More effective EPR implementation 

3.6.3. Financial Strength & Stability.   The analysis at Appendix C, plus the experiences of other 
Trusts, shows that financial strength and stability could be improved by wireless networking in 
the following ways:   

# Potential Benefit Potential Outcome 

1 Improved clinical coding Increased income 

2 Improved scheduling Increased income 

3 Improved outpatient clinics Increased income 

4 Improved use of operating theatres Increased income 

5 Improved clinical workflow Increased income 

6 Improvements in stock control  Cost savings 

7 Improved use of medical equipment Cost savings 

8 Easier service re-design Cost savings 

9 Less cabling required in new builds Cost savings 

10 Improved home working Telephony cost savings 

11 Reduction in loss & theft of assets Cost savings 

12 More accurate asset registers Improved financial management 

3.6.4. Capacity & Capability.     The analysis at Appendix C, plus the experiences of other Trusts, 
shows that capacity and capability could be improved by wireless networking in the following 
ways:   

# Potential Benefit Potential Outcome 

1 Faster decision-making  Improved efficiency & effectiveness 

2 Faster response times Improved efficiency & effectiveness 

3 Better access to knowledge Improved efficiency & effectiveness 

4 Removal of comms blindspots Improved efficiency & effectiveness 

5 Better use of email facilities  Improved efficiency & effectiveness 

6 Flexible hot-desking Improved efficiency & effectiveness 
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# Potential Benefit Potential Outcome 

7 Better hospital security Improved public satisfaction 

8 Better facilities for patients & their visitors Improved public satisfaction 

9 Demonstrable modernisation Improved Trust reputation & status 

3.6.5. Conclusions.   It is very difficult to quantify these potential benefits in financial terms without 
diverting very busy front-line staff into investigating and verifying the claims made by 
telecommunications suppliers.    However, there is strong consensus amongst STH senior staff 
that ample scope exists to move forward in all these areas.   There is a large reservoir of added 
value waiting to be tapped.   Detailed local business cases will provide the necessary ‘hard’ 
financial data to justify expenditure on the user applications and devices needed, and 
directorates are best placed to do this work. 

3.7. Staff Support & Expectations  

3.7.1. One of the interesting factors to emerge from the process of developing this business case has 
been the level of staff support for it.   It is impossible to overstate how much support exists 
amongst directors, managers, and staff.    

3.7.2. This was particularly evident when the wireless site survey was conducted during Summer 
2010.   Everywhere that the survey team went, they received a wholly positive welcome from 
Trust staff who contributed enthusiastically, often commenting that wireless networking is – in 
their view – essential.     

3.7.3. For example, everyone seems to know a UK hospital where wireless is already in use.    Indeed 
many STH staff already use wireless themselves at home, or their children do.   One STH 
clinical director summed up the situation perfectly by saying that “Nowadays wireless 
technology is beginning to feel like a utility, just like water or electricity, and we ought to have it”. 

3.7.4. Also, in April 2010 a bar-coding and tracking standards company (known as GS1 UK) carried 
out a survey of UK hospital nurses in conjunction with the Nursing Standard.   The main findings 
were that patient records, lab results, and medical equipment go missing at least once a day.   
Overall, the survey concluded that each UK nurse spends almost four hours every week 
searching for these items.  Even allowing for the vested interest of the survey’s commercial 
sponsor, a wireless network would be well worthwhile if it contributes to saving four hours per 
nurse per week.     

3.7.5. Finally, wireless networking will directly contribute to the Trust’s Corporate Strategy, of which 
the Third Pillar is Engaged Staff who are fully equipped to provide excellent clinical and 
customer care. 

3.8. Competitive Advantage  

3.8.1. Having already considered the benefits of wireless networking for STH, it is now appropriate to 
survey the Trust’s competitors and comparators, so that the overall trend in South Yorkshire and 
its environs can be assessed.   This may provide some insight into whether any Trust has yet 
achieved competitive advantage. 

3.8.2. Leeds Teaching Hospitals NHS Trust completed a wireless network pilot in January 2011. 
Subsequently an FBC went to the Board of Directors for approval in February 2011.    Since 
then a procurement has been undertaken using the Buying Solutions framework, and the Trust 
will be looking to award contract sometime in November 2011.    The full deployment of wireless 
will start immediately afterwards. 
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3.8.3. Doncaster and Bassetlaw Hospitals NHS Foundation Trust is currently rolling out its wireless 
network across various ‘ad hoc’ clinical areas.   This is primarily in order to support e-prescribing 
at the bedside.  The network is also designed to carry mobile voice and data, and in due course 
the Trust wishes to deploy RFID.  The aim is to steadily expand this network into a Trust-wide 
infrastructure.  However, the rollout is still under way, motivated by a policy of covering those 
clinical areas where it will give the most benefit. 

3.8.4. Barnsley Hospital NHS Foundation Trust implemented a Trust-wide wireless network for clinical 
areas between 2007 and 2010.   Then a lull occurred for a while for various reasons.   However 
in 2011 there was renewed interest, and plans are now under way to extend the network across 
the entire campus, so that it covers non-clinical areas too.    In particular, the porters have found 
wireless telephones to be very useful, and this facility is now being extended to other 
non-clinical services.   There is perceived scope to achieve even more benefits by using the 
concept known as location services, whereby an internal telephone user can place an 
automated call asking (for example) “where is the nearest wheelchair to my location?”.     

3.8.5. Rotherham NHS Foundation Trust has recently completed the rollout of its wireless network to 
all clinical areas.   At present the network is mainly being used for administrative and business 
purposes.    However, clinical uses are expected to begin with implementation of an EPR project 
imminently, followed by e-prescribing, and eventually RFID.  The concept is to provide support 
at the bedside by using laptops mounted on carts.   

3.8.6. Sheffield Children’s NHS Foundation Trust has a small well-established wireless network.  
Further extension to the wireless network is anticipated within Phase 2 of the Trust’s telephone 
business case over the next two years, as an added value section and within the anticipated 
expansion of the Trust.   The Trust is embarking on a revised IM&T strategy for the replacement 
of its current PAS system, which will include access to methods which depend on a robust 
wireless infrastructure.  

3.8.7. Chesterfield Royal Hospital NHS Foundation Trust approved an FBC some time ago for a 
wireless network to cover inpatient areas (only).  The infrastructure was to have been 
implemented during FY 2009/2010, but progress was delayed by a year because of a slow start 
to the rollout of e-prescribing and medicines administration.  Once operational, the network will 
be used for patient administration and test results.  Also, the TTrust eventually hopes to move 
towards Internet Protocol (IP) telephony and some use of RFID asset tracking. T 

3.8.8. From this, it can be concluded that STH is only slightly behind the majority of its competitors and 
comparators in South Yorkshire and environs.   No single neighbouring Trust appears to have 
achieved outright competitive advantage.   Of greater concern is the Trust’s position in relation 
to other leading hospitals in the rest of the UK, and this will be considered next. 

3.9. Trust Reputation & Status   

3.9.1. Section 3.5.3 above (Experiences of Other Trusts) shows that many other large Trusts have 
been implementing wireless networks for some years now.  The early adopters began in 
2005-06, whilst the majority followed in 2007-08.    

3.9.2. Several of them (eg in York, Liverpool, and Coventry) have already won prizes for their 
innovative use of wireless technology.  Others have publicly-stated plans to use wireless as a 
means of gaining competitive advantage.   For example, the Director of Health Informatics at 
Nottingham was quoted in early 2008 as saying that:  "This multi-million pound (investment in a 
Trust-wide wireless network) marks an important step towards our declared aim of being the 
best teaching acute trust by 2016”.    

3.9.3. STH rightly enjoys a reputation for innovation and continuous improvement.    It has won the 
Hospital of the Year Award twice, and it is committed to achieving high standards.   Many of its 
facilities are world class, and it aspires to being one of the top 100 hospitals in the world.    
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3.9.4. In the light of this, it would seem that STH is probably lagging about three years behind the 
majority of other leading UK Trusts in this field.    Whilst this may not seem too serious at first 
sight, it should be borne in mind that this FBC is unlikely to be implemented until 1 November 
2012, by which time the gap will have widened further.    

3.9.5. If STH support for wireless networking were to falter for any reason, it would result in the Trust 
being overtaken by numerous other Trusts.   Commissioners would perceive the Trust as being 
slow to embrace new ways of working, the NPSA (although being phased out in 2012) would 
question the situation, and staff would be unable to deliver the type of services necessary in the 
modern world.   This would be a source of regret when the cost is measured against the Trust’s 
annual turnover of £800m. 

3.10. Investment Objectives 

3.10.1. For all these reasons, the investment objectives are: 

• To provide the next generation platform for the Trust’s strategic development 
• To create an enabling infrastructure which will support numerous user applications 
• To improve patient care & safety in keeping with NPSA goals 
• To improve working lives and patient satisfaction 
• To improve mobile voice and data communications  
• To rationalise and unify the Trust’s current telecomms inventory 
• To improve efficiency and effectiveness 
• To improve clinical pathways 
• To facilitate service development 
• To encourage potential improvements in financial management 
• To reduce risk across a broad spectrum of the Trust’s activities 
• To improve equipment management 
• To improve stock control 
• To facilitate improved data collection, data quality & clinical coding 
• To reduce paperwork 
• To facilitate the eventual introduction of an Electronic Patient Record  
• To facilitate the introduction of ePrescribing and Medicines Administration, if required 
• To facilitate the introduction of eRostering, if required 
• To provide added value to the Trust’s daily operational work 
• To enhance the Trust’s reputation and status. 

 
3.11. Fit with Trust Objectives 

3.11.1. The fit with Trust objectives is excellent, although affordability must always be taken into 
account.  A Trust-wide wireless network has significant potential to contribute to the Trust’s 
strategic vision which consists of: 

• Achieving clinical excellence. 

• Being patient-focused. 

• Engaged staff, so that they are fully equipped and supported to deliver care. 

3.11.2. But there are financial dimensions too.  The NHS Confederation, the King’s Fund and many 
health economists have observed that Trusts face a much tighter financial situation from now 
onwards.    

3.11.3. Further, the recent White Paper ‘Liberating the NHS’ stresses that “unprecedented efficiency 
gains” will be needed over the next five years.   During this age of austerity, more emphasis will 
be placed on national outcome goals, best practice tariffs, quality indicators, CQUIN payments, 
and clinical commissioning group (CCG) priorities from FY 2012-13 onwards.   Hence Trusts will 
have to improve quality and become more productive or face cuts in real terms.   
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3.11.4. For all these reasons, there is now a window of opportunity for STH to implement wireless 
infrastructure as a vehicle for delivering such improvements.      

3.11.5. Since the OBC was approved by the Trust on 6 September 2010, the original objectives of the 
proposed investment have been continuously reviewed and reassessed.    On every occasion 
they have been confirmed as still valid, and no major changes or new factors have occurred 
within the organisational environment which would throw this into doubt.   Indeed the passage of 
another year has only strengthened the sense of urgency behind this scheme.    

3.12. Summary 

3.12.1. This Case is based on strategic necessity.  It proposes a sensible division of responsibility 
whereby the Trust would fund the infrastructure needed, and directorate business cases would 
fund user applications and devices.   Leaving the latter aside, the various options for achieving 
STH Trust-wide wireless infrastructure are explained next.  
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4. ECONOMIC CASE 

4.1. General 

4.1.1. An Option Appraisal has been carried out.     

4.1.2. The scope of the NHS National Programme for Information Technology (NPfIT) does not include 
this type of wireless network (and in any event the Department of Health recently announced an 
acceleration in the dismantling of this Programme).     Therefore, realistically, there are only four 
possible choices. 

4.2. Option 1 – No Implementation of Wireless Network  

4.2.1. It must be conceded from the outset that Option 1 is a possibility.  However, it would mean 
retaining the status quo.  This would not allow new computer and telecommunications 
applications to be deployed, and thus numerous future benefits would be foregone.    

4.2.2. It would seem perverse for one of the UK’s top performing acute trusts to delay such a step 
change in strategic infrastructure which is capable of enabling so many future efficiency gains.  
It does not accord with the innovative track record of STH since its formation, and many STH 
senior managers believe that Option 1 cannot be maintained for much longer. 

4.3. Option 2 – Pilot or Partial Implementation of Wireless Network  

4.3.1. The Trust has already gained small-scale experience of wireless networking.  A decade ago a 
pilot project took place on the RHH wards, and more recently pilot schemes have been 
implemented in Theatre Recovery at RHH, and in the Renal Unit at NGH.    (There are a few 
other examples of wireless usage in the Trust, but these are not strictly comparable to the type 
of networking under discussion in this FBC).   Such pilots have enabled certain conclusions to 
be drawn.    

4.3.2. First, there is a relationship between user applications and the underlying network.   In order to 
justify the expense involved, there must be a reasonable number of useful applications which 
can be deployed.  Although these are now available in the marketplace, many of them require 
wide area coverage to be truly effective.    Obvious examples are results requesting & reporting 
and electronic patient records, but there are many others.   Partial implementation does not 
maximise the true potential of wide area applications.    

4.3.3. Second, the topography of the Trust is characterised by a wide range of legacy buildings.  
These are often situated on uneven ground, causing blind spots.   Also, many are next to public 
roads and/or private buildings, giving rise to security concerns.   Hence it is necessary to invest 
in facilities for central network management, zone control, and high quality firewalls & 
encryption.  Such expensive core infrastructure can only be justified if the cost is spread over a 
wide area implementation, which implies on a Trust-wide basis.   

4.3.4. Third, pilot projects have already been implemented in many other hospitals in the UK and 
worldwide.  These pilots have succeeded and invariably been expanded into full-scale 
operational use.   Wireless is now mature technology, and we are unlikely to learn anything new 
through launching a pilot scheme. 

4.3.5. Lastly, a major conclusion from other Trusts is that a localised implementation only delivers 
localised benefits, and that the potential for achieving synergies along numerous complex care 
pathways would be lost in a partial implementation.    

4.3.6. For all these reasons, a partial implementation would not be cost-effective.  All the Trust’s 
technical advisors favour a more comprehensive approach, and the Informatics Directorate 
strongly recommends implementing the system on a Trust-wide basis. 
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4.4. Option 3 – Full Implementation Spread Over a Long Period 

4.4.1. Arguably, it might be beneficial to spread the implementation over several financial years.    
However, there are drawbacks to this.   It would delay the operational benefits for users and 
thus not address the present pressures for piecemeal wireless developments to be undertaken 
across the Trust.   Significantly also, the Trust’s 5 Year Capital Plan has now been stabilised 
after much effort and currently makes provision for most of the expenditure to occur 
‘back-to-back’ in FY 2011/12 and 2012/13.   Perhaps most importantly, the installation work 
needs to be carried out as one single (ie compact) work package, so that the supplier can 
achieve scheduling efficiencies.    If this is not done, the Trust will incur higher costs due to the 
need to employ cabling teams in ways which are more protracted and less cost-effective.    
Hence it is preferable to consider the next option. 

4.5. Option 4 – Full Implementation Spread Over a Short Period 

4.5.1. The outline implementation plan at Appendix D shows how wireless network infrastructure could 
be installed during calendar year 2012.  This would meet the technical need for a quick but 
comprehensive implementation, reduce the cost, and enable benefits to be realised from 1 
November 2012 onwards.   It is a sensible timescale which would provide key Trust 
stakeholders (eg Estates) with sufficient advance notification for forward planning and 
resourcing.     

4.6. Summary  

4.6.1. Option 4 (Full Implementation Spread Over a Short Period) is the preferred solution because it 
is a single work package, is more cost-effective and offers the best fit with the Trust’s Capital 
Programme, the lessons learnt so far, and the desired benefits.    The costs of this option are 
covered next. 
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5. FINANCIAL CASE 
 

5.1. General 

5.1.1. This Section presents the estimated capital and revenue costs of Option 4.     

5.2. Asset Life 

5.2.1. The various components will necessarily have different asset lives.   Asset life for the core 
components will be 5 years, whereas asset life for the access point components & cabling will 
be 8 years.    

5.2.2. However, the implementation date for both is assumed to be 1 November 2012.   The rationale 
is that although the core components will be installed in Spring 2012, and although testing of 
them will continue throughout Summer 2012, the core components will not be fully operational 
until the rollout of cabling and access points is completed and integrated with them, which is 
scheduled for 1 November 2012.        

5.3. Implementation Timetable 

5.3.1. A timetable is at Appendix D.  It shows the steps needed to achieve the proposed 
implementation date of 1 November 2012.     

5.4. Capital Costs 

5.4.1. These are estimated to be as follows: 

 
 Item Cost Comments 

Supplier 
Costs

  

 Wireless core solution £109,747 See Note 1 
 Wireless management solution £42,823 See Note 2 

Wireless security solution £36,958 See Note 3 
Core network integration £27,636 See Note 4 

LAN Integration £226,446 See Note 5 
Access point software licensing £49,477 See Note 6 

Access point hardware £640,460 See Note 7 
Cabling £429,728 See Note 8  

Professional Services £162,700 See Note 9 
VAT @ 20% £312,655 See Note 10 

Sub-Total £2,038,630  
Trust 
Costs

  

Consultancy Fees in FY 2010/11 £58,000 See Note 11 
Consultancy Fees in FY 2011/12 £30,000 See Note 12 

Estates Management Fee £8,628 See Note 13 
Containment Enabling Works Contract, 

incl.VAT
£300,000 See Note 14 

Design, tender and site supervision of the 
containment enabling works contract

£10,079 See Note 15 

Site Supervision £15,690 See Note 16 
CDM Co-ordinator £5,000 See Note 17 

Asbestos Desktop Study, incl.VAT £12,000 See Note 18 
Asbestos Surveys, incl.VAT £36,000 See Note 19 

 IT Services Management Fee £43,106 See Note 20 
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 Item Cost Comments 

Network Upgrade Costs, incl.VAT £50,000 See Note 21 
Supplies Management Fee £8,000 See Note 22 

Project Office £0 See Note 23 
Contingency £200,000 See Note 24 

Sub-Total £776,503  
  

TOTAL £2,815,133  
 

Notes: 
 
1. Is tender price for the core switches and wireless controllers.    Covers hardware and 

software site licences for two core switches on each campus in order to provide resilience 
(as shown at Appendix A).    Includes full failover.   Will use existing Uninterruptible 
Power Supply (UPS).    Asset life is 5 years.   

2. Is tender price for the hardware and software which controls the entire core environment.    
Will use existing UPS.   Asset life is 5 years.   

3. Is tender price for firewall and intruder protection.   Includes some hardware and some 
software.   Will use existing UPS.    Asset life is 5 years.   

4. Is tender price for supplying one additional core network switch to replace those ports in 
the existing core network switches which the scheme is absorbing.    Will use existing 
UPS.    Asset life is 5 years.   If required, a second core network switch will be funded by 
the Informatics Director from the FY 2011/12 ring-fenced IT capital allocation. 

5. Is tender price for provision of edge LAN switches for application connectivity and 
connection into the current LAN infrastructure.    Asset life is 5 years.   

6. Is tender price for providing certain additional security features required by the Trust.  
Asset life is 8 years.   

7. Is tender price for hardware needed for 2,066 access points (APs).    Lifetime warranty.    
Asset life is 8 years.   The final AP count was reduced from 2,237 to 2,066 by the 
Informatics Director in early Nov 2011.   This was done by removing AP coverage from 
those locations highly recommended in various discussions as being suitable cost 
reduction measures.   Such locations were the multi-story car park (RHH), plant rooms, 
some residences, and some roof and basement areas.  This led to the final AP count 
being reduced by 35 on the Central Campus, and 136 on the Northern Campus. 

8. Is tender price for using Cat 6 cabling to link 2,066 access points to the LAN integration 
switches.     Asset life is 8 years. 

9. Is tender price for project management, knowledge transfer, workshops, wireless LAN 
survey, detailed design work, etc.    

10. Before adjustment, the ‘true’ figure for VAT liability is £345,195.   However, this has been 
reduced by £32,540 on the assumption by the Informatics Director that VAT recovery will 
be achievable on Professional Services, and that the sum will be credited as income to 
the project CX code.   There may be some further scope for VAT recovery, but much will 
depend on the Trust’s VAT advisor seeing the draft contract(s) so that he can advise on 
how best to achieve maximum VFM. 

11. Covers wireless site survey in Summer 2010, development of OBC, and related costs. 
12. Covers design discussions with potential suppliers, tender evaluation work, development 

of FBC, and related costs. 
13. Cost estimate provided by Steve Brown, in consultation with Ian Firth and Stuart 

Hindmarch.    Estimate based on one day per week for the full duration of the construction 
phase of the scheme (See Appendix D, January 2012 to September 2012) 40 days x 7.5 
hrs x £28.76/Hr = £8,628.    No VAT involved. 

14. Cost estimate provided by Steve Brown, in consultation with Ian Firth and Stuart 
Hindmarch.  Cost of containment is based on current Estates containment replacement 
on site as part of ongoing refurbishment Schemes.   Relevant issues are that (1) currently 
most of the containment runs at the RHH are full to capacity and would not be capable of 
accommodating the number of CAT 5 cables that will be required for each of the cabinets, 
(2) costs for containment on the Central Campus are higher than the Northern Campus 
due to the additional requirements that must be adhered to because of the design of the 
buildings (ie Tower structures), and (3) Central Campus will require a higher level of work 
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outside normal working hours for installation of the containment, again due to the design 
of the buildings.   Therefore the following costs have been compiled:   Central Campus 30 
IT cabinets @ £4,500 each = £135,000.    Northern Campus 50 IT Cabinets @ £2,250 
each - £112,599.    Total:  say £250k, plus VAT. 

15. Cost estimate provided by Steve Brown, in consultation with Ian Firth and Stuart 
Hindmarch.    Is Site Engineer’s estimate based on two days per week for the duration of 
the installation of the containment presuming containment is installed between December 
2011 and March 2012 (18 days x 2 x 7.5 hrs x £ 26.15/Hr = £ 7,060), plus Senior Design 
Engineer cost based on two week allowance for the design, specification & tender (14 
days x 7.5 hrs x £ 28.76/Hr = £ 3,019).   Total = £ 10,079.    No VAT involved. 

16. Cost estimate provided by Steve Brown, in consultation with Ian Firth and Stuart 
Hindmarch.   Cost estimate based on one day per week per site for the full duration of the 
construction phase of the scheme (See Appendix D, April 2012 to September 2012) 40 
days x 2 x 7.5 hrs x £26.15/Hr = £15,690.    No VAT involved. 

17. Cost estimate provided by Ian Firth, in consultation with Stuart Hindmarch.   It is a health 
& safety requirement that an appointment should be made to the role of Construction, 
Design and Management (CDM) Co-ordinator for every project which is likely to last more 
than 5 weeks or involve more than 500 man-hours on site.   The Estates Directorate has 
advised that an allowance of £5k will suffice to fund that role, which involves (inter alia) 
liaising with the network contractor(s) and generating certain health & safety 
documentation.  This role is normally undertaken by Paul Madgwick (Estates), but he may 
pass it to an external contractor, depending on his workload.   No VAT involved. 

18. By utilising existing containment as much as possible, it is hoped to minimise the need for 
any new and intrusive installation works.   However, there is always a residual risk of 
encountering Asbestos Containing Material (ACM) areas, especially if cabling is dragged 
through any already contaminated trunking, and the Trust is - of course - bound by its 
duty of care to both its staff and contractors.   There are also concerns that the nature of 
the NGH, WPH and CCDH buildings may harbour unforeseen difficulties.   Hence it would 
be prudent to make some allowance for this possibility, especially given that the process 
of compiling a comprehensive post-2002 STH Asbestos RegisterTPF

7
FPT is an ongoing activity.   

The Trust’s Asbestos Advisor (Dean Hancock of Broadland Group Ltd, Chesterfield, Tel: 
07766-686489) has been consulted and strongly advises that the right approach would be 
to commission a Desktop Study, which will utilise the information contained on MiCAD (& 
some other survey information that Estates hold and are currently scanning into MiCAD) 
and cross reference this against detailed plans showing the extent of cable runs, etc.  For 
legal reasons, this is an essential area of work which ought to be commissioned at the 
earliest suitable opportunity.     Based on this, a programme of Localised Refurbishment 
Surveys can then be arranged using the scheduled rates agreed in the asbestos tender.       

19. There is a recommendation within the HSE document ‘HSG 264 Asbestos: The Survey 
Guide’ for a Localised Refurbishment Survey prior to all work which disturbs the fabric of 
the building in areas where the Desktop Survey has not been intrusive.    It is very difficult 
to estimate the cost of this without having first carried out the Desktop Survey, and 
without having detailed knowledge of the cable runs.   Therefore the figure of £36k is the 
result of various discussions with Estates staff, and with the Trust Asbestos Advisor, but it 
is not authoritative.  It may turn out to be higher or lower.   If higher, then the extra cost 
would have to be funded from contingency.  

20. This fee is to fund one WTE for one elapsed year in order to work on preparation and 
implementation of the network.   Cost estimate provided by IT Services (Carol Hudson) @ 
midpoint of AFC Band 7 which is £43,106, including on-costs.  The exact pattern of 
drawdown on this funding will be heavily dependent on the contractual plan eventually 
agreed with the Principal Contractor, but the working assumption is that the full sum will 
have been recharged by 31 March 2013, because revenue funding will take over from 1 
April 2013 onwards.    See also Note 5 of Section 5.6.1 below. 

21. As a general principle, there is no need to embark on widespread upgrade of the Trust’s 
communications cupboards.   However, the cost shown is an allowance to cover those 
situations where ad hoc works are required at specific comms cupboards.   Such work 
could include (1) funding the replacement of legacy network switches where power 
injectors or midspan devices are needed, (2) the cupboard is at full capacity and needs 

                                            
TP

7
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replacing, or (3) the installation of the wireless equipment has made the cupboard too hot 
and there is a need to reduce cupboard temperature.   Estimate provided by IT Services 
(Dave Clark).  It will be augmented by a further £25k funded by the Informatics Director 
from the FY 2011/12 ring-fenced IT capital allocation. 

22. Assumes 200 hours of input.   Main requirement is 20 days to handle OJEU advert and 
responses, prepare and issue tender documentation, receive tender returns, and prepare 
financial appraisal.   But there is also an element included to cover attendance at project 
team meetings, project board meetings (if required), and all evaluation meetings.   Cost 
estimate provided by Keith Eyre. 

23. Is Nil.   STH Estates staff will continue to work from their normal offices.   The Principal 
Contractor intends to bring some portakabins (ie offices) and containers (ie storerooms) 
onto site, and the expectation of Estates is that the contractors will be self-contained.  
The cost of power hook-up for these temporary buildings is usually just absorbed by 
Estates. 

24. Is approx 7%.  This is lower than usual for such a large project, because the underlying 
assumption is that (1) a budget of £300k already exists for known containment work, (2) 
much of the risk will have been squeezed out by the various site surveys, (3) the balance 
of any remaining risk will be transferred to the principal contractor under the terms and 
conditions of the contract.  Hence this Contingency will be available to cover any 
remaining unforeseen items such as any additional asbestos surveys required, removal 
and clean of any asbestos encountered (say, £50k), any additional access points 
required, any additional IT investment required, any additional licenses required, etc.  
That said, there may be compensating reductions elsewhere. 

  

5.4.2. The current position regarding capital funding of this scheme is that the OBC was approved by 
CIT on 6 September 2010 at £3,096k.   This was subsequently reduced by £500k when savings 
were required to balance the 5 year Capital Plan.   The latest Capital Programme therefore has 
an allocation of £2,596k of which £58k was spent on survey and consultancy costs in FY 
2010/11, leaving an allocation of £1,265k in FY 2011/12 and £1,273k in FY 2012/13, subject to 
final confirmation of costs and phasing.    

5.4.3. Following recent completion of the OJEU procurement process, the final cost estimates 
(£2,815k) are now known.   In arriving at these, considerable efforts have been made to reduce 
the capital costs beyond the figures already achieved by the competitive tendering process.   
For example, during early November 2011, nearly £200k of cost reduction measures were 
implemented in order to make the scheme more affordable.   This work is still continuing and 
may lead to further opportunities for cost reduction as a result of: 

• Further refinement of Access Point (AP) coverage. 
• Further potential for VAT recovery. 
• Further cost concessions from the preferred supplier. 

5.4.4. However, although a cost pressure of £219k remains, it is important for the Trust to maintain 
momentum and award a contract very soon.   This is because there is an urgent need to 
authorise the preferred supplier to begin the final site survey in January 2012, not least because 
it is a pre-requisite for determining whether further AP cost reductions can be made.   Similarly, 
there is an urgent need to begin an asbestos study in January 2012, followed by any necessary 
asbestos surveys.   Importantly too, there is an urgent need to place orders for the core network 
equipment, because the six week leadtime for delivery means that these items must be received 
by late January 2012 if they are to be invoiced and installed in the current financial year.   It 
follows that if award of contract is delayed, a significant capital underspend will become 
inevitable in FY 2011/12. 

5.4.5. Accordingly, the Trust is asked to make a firm allocation in the Capital Programme of £2,815k, 
of which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and 
£1,526k in FY 2012/13.    Appendix E explains the phasing of these costs. 
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5.5. Non-Recurrent Revenue Costs   
There will be no non-recurrent revenue costs.   To clarify this, there will be a need for a very 
small number of IT Services network staff to be trained in maintaining and supporting the core 
components, but their salary costs are already funded.   Any other training costs will be covered 
in subsequent ‘stand-alone’ business cases for user applications. 

5.6. Recurrent Revenue Costs   

5.6.1. These are estimated to be as follows: 

 
 Item Cost Comments 

Supplier Costs     
 Annual maintenance contract for 

entire solution, excluding access points 
£55,919 See Note 1

 Annual maintenance contract for
access points

 
£0 See Note 2

 VAT @ 20% £11,184 See Note 3
 Sub-Total £67,103 

      Trust Costs  
 Energy costs £19,929 See Note 4
 IT Services Network Team (1 WTE) £43,106 See Note 5
 Sub-Total £63,035 
  
 TOTAL £130,138 
  

Capital Charges Capital Charges £459,686 See Note 6
  
 GRAND TOTAL £589,824 
   

  
 

Notes: 
 
1. Covers wireless controllers, power supplies, mobility services engine, security solution, 

and network (card) controllers.    Contract begins from the bringing into service (BIS) 
date, ie the Trust’s implementation date of 1 November 2012.    Assumes 24/7 cover in 
order to align with the Trust’s current network support of core infrastructure.   

2. Is Nil.   Access points have a lifetime warranty.   Therefore any failed access points will 
be returned to the manufacturer who is responsible for replacing them.   In practice, the 
Trust will also hold a small stock of spares left behind by the contractor.   

3. VAT is normally recoverable on annual maintenance contracts. 
4. The additional energy consumption has been estimated by Nigel Tazzyman on the basis 

that the only power requirements at infrastructure level are for the access points.   Total 
consumption is likely to be 219,000 KWH per annum.   This was then costed by Andrew 
Hudson using the current Estates price of 9.1p per kilowatt hour. 

5. Cost estimate provided by IT Services (Carol Hudson) on the basis of needing to expand 
the current STH Network Team by one WTE from the point of full implementation 
onwards @ midpoint of AFC Band 7 which is £43,106, including on-costs.    Assumes 
that this funding begins from 1 April 2013 onwards.   See also Note 20 of Section 5.4.1 
above. 

6. Capital charges estimate provided by Jenny Rutledge.   As the network would be 
operational from 1 November 2012 onwards, depreciation would start on 1 January 2013.   
The part-year effect would be £181,976, the first full year charge of £459,686 would begin 
in FY 2013-14, but thereafter it would progressively taper down to £174,934 in FY 
2020/21. 
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5.6.2. No recurrent revenue funding is currently available to cover the above costs.   Therefore the 
Trust is asked to provide £130,138 of recurrent revenue funding and assume responsibility for 
the capital charges @ £459,686 (worst case). 

5.7. Whole Life Costs 

5.7.1. The whole life costs are shown below: 

  2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18

 

 

 

2018-19 2019-20

 

2020-21

Capital  
Costs £58,000 £1,230,843 £1,526,290 

 

Hardware 
refresh in 
Year 5   

£58,038
(Note 1)

 

License  
renewal  
in Year 5   

£23,941 
(Note 2)

 

Non-R  
Revenue 
Costs N/A N/A N/A 

 
 

N/A

 
 

N/A N/A N/A N/A

 
 

N/A N/A N/A
Supplier’s 
Recurrent 
Revenue 
Costs  

£33,552 
(Note 3) £67,103 £67,103 £67,103 £67,103 £67,103 £67,103 £67,103 £67,103

Trust’s 
Recurrent 
Revenue 
Costs  

£9,965 
(Note 4) £63,035 £63,035 £63,035 £63,035 £63,035 £63,035 £63,035 £63,035

Capital 
Charges   

£181,976 
(Note 5) £459,686 £446,705 £433,723 £420,742 £368,185 £237,887 £230,545 £174,934

Total £58,000 £1,230,843 £1,751,783 £589,824 £576,843 £563,861 £550,880 £498,323 £368,025 £360,683 £305,072
 
 
Notes: 

1. Is estimated by Nigel Tazzyman as cost of replacing the core hardware components in 
Year 5 on the basis that they constitute about 20% of the supplier’s total capital costs 
shown in Section 5.4.1 above.   Includes VAT @ 20%.    In addition, capital charges will 
be incurred @ £13,427pa (worst case) over an asset life of five years (these charges are 
not shown in the above Table, lest it become overly confusing).    No funding is currently 
available for these costs.   Assumes that a business case will be developed at the time. 

2. Is estimated by Nigel Tazzyman as cost of software license renewal for the wireless 
security solution in Year 5 on the basis of tender price from the preferred supplier.   
Includes VAT @ 20%.   In addition, capital charges will be incurred @ £5,542 (worst 
case) over an asset life of five years (these charges are not shown in the above Table, 
lest it become overly confusing).    No funding is currently available for these costs.   
Assumes that a business case will be developed at the time. 

3. Assumes that the supplier’s recurrent revenue costs will be payable from 1 November 
2012, ie on (almost) a half yearly basis initially, but then on a full year basis from 1 April 
2013 onwards.   Is a fixed price contract for the first three years.    Thereafter the working 
assumption is that the same price can be held or negotiated downwards from Year 4 
onwards. 

4. Assumes that the Trust’s recurrent revenue costs will be payable from 1 November 2012, 
ie on a half-yearly basis initially, but then on a full year basis from 1 April 2013 onwards.  
Therefore the figure shown is only the half-year energy costs and excludes the IT 



Full Business Case for an STH Trust-Wide Wireless Network v1.2 8 November 2011 
______________________________________________________________________________ 

 

 
Page 34 of 65 

Services Network Team (1WTE) as the latter is only incurred as a recurrent revenue cost 
from 1 April 2013 onwards.   See Note 5 of Section 5.6.1 above. 

5. Is part-year figure for capital charges in Q4. 

5.8. Comparison with Previous Cost Estimates 

For ease of reference, the following Table compares the present and previous cost estimates: 

Category Cost Estimate at OBC Stage  
in 2010 (incl.VAT 20%) 

Cost Estimate at FBC Stage  
in 2011 (incl.VAT 20%) 

Capital Costs £3,096,344  
(later reduced by CIT to £2,596,344) 

£2,815,133 

Non-Recurrent Revenue 
Costs 

£Nil £Nil 

Revenue Costs  
(excl.capital charges) 

£161,878 £130,138 

Capital charges £529,649 £459,686 

 

5.9. Funding of Cart-Mounted Laptops for Inpatient and Day Case Wards 

5.9.1. The position regarding the Wifi laptops and trolleys is that the OBC identified an option to 
purchase mobile laptop carts for each inpatient and day case ward across the Trust.  The 
potential benefits to patients were discussed at CIT on 6 September 2010, and it was agreed 
that the costs should be included in this FBC.    

5.9.2. Full details of these costs are at Appendix F.   The estimated £350k (incl.VAT) of capital funding 
required for the carts has not been included within the budget currently allocated to the Wifi 
scheme on the Capital Programme but has been identified as a potential bid against the Major 
Service Development ring-fenced pot.    All other costs are unfunded. 

5.9.3. Therefore the Trust is requested to: 

• Confirm the availability of a separate capital budget of £350k to make this very beneficial 
purchase which will give real impetus to the use of wireless across the Trust. 

• Assume responsibility for the associated capital charges @ £80k per annum (worst case). 

• Invite clinical directorates to assume responsibility for the IT Services annual 
maintenance and support charges of £455 per ward. 

5.10. Risk Analysis 

5.10.1. The main risks of this scheme are as follows: 

# Risk Mitigation 

R1 The preferred supplier has insisted on 
carrying out a final wireless site survey 
before commencing the cabling and access 
point work (because the previous survey 
was conducted by a third party about 18 
months ago).  Although the cost of this is 

This will be closely monitored.   If there is a need 
for more access points, every effort will be made 
to offset them against other areas of the Trust 
where it may be possible to relinquish some 
access points without any loss of capability.  
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# Risk Mitigation 

included within the tender price, the survey 
may conclude that more access points are 
needed, especially at NGH, in which the 
capital cost could potentially rise. 

R2 Wireless network performance may be 
poor, due to insufficient access point 
coverage of the Trust’s estate (because the 
original site survey was not carried out by 
the preferred supplier). 

This is why the preferred supplier wishes to 
resurvey the Trust before commencing the 
cabling and access point work.  Such action 
should resolve the matter. 

R3 There is a financial risk that directorates 
and departments will be unable to afford 
the cost of local applications and 
equipment, and hence take-up of the 
network will be slower than anticipated. 

Current pressures on revenue budgets will drive 
users to look at alternative ways of working, 
because wireless technology provides a major 
enabler for improving workflow.  It offers a 
potential step change in efficiency.   Hence there 
will be a strong argument in favour of invest to 
save. 

R4 Delays may be experienced with 
implementing the scheme, due to 
difficulties over gaining access to clinical 
and non-clinical areas. 

This will be mitigated by early and effective 
communication being undertaken by Estates as 
the cabling and access point work moves into 
each new area of the Trust. 

R5  Unforeseen difficulties may arise in 
practice when work begins in the Trust’s 
computer rooms to integrate the existing 
and existing hardware. 

This will be mitigated by holding detailed design 
workshops beforehand. 

R6 Some of the infrastructure equipment may 
be sourced from the USA, which could 
expose the Trust to risks over the dollar 
exchange rate. 

The Trust is protected by a fixed price contract 
with the Principal Contractor. 

R7 The assumption is that the budget of £300k 
(incl.VAT) will suffice for containment work, 
but it may not.   

This is an area where no certainty can be 
achieved at affordable cost either way.  
However, the planning work undertaken so far 
would seem to indicate that this is a reasonable 
budget, given that some areas of uncertainty can 
never be entirely eliminated.   

R8 The assumption is that no building work will 
be required.  This may fail, especially if 
asbestos is encountered, or if the wireless 
installation coincides with major structural 
change in a department or directorate. 

Close liaison with Estates has been undertaken 
from the outset, and Estates will be providing the 
Scheme’s Project Manager. Installation of 
cabling will follow the Trust’s current policy and 
practices.  Early awareness of the Trust’s 
forward plans and programmes will enable 
re-scheduling or re-routing of cabling installation 
in order to circumvent most foreseeable 
difficulties.   Also, a Desktop Asbestos Study will 
be carried out in advance of implementation, and 
£50k is available in Contingency for asbestos 
removal and clean.  

5.10.2. These risks will form the basis of the Project Risk Register. 

5.11. Summary 

5.11.1. The Trust is asked to make a firm allocation in the Capital Programme of £2,815k for wireless 
infrastructure.   It is also asked to provide recurrent revenue funding of £130k from 1 November 
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2012 onwards, as well as assuming responsibility for capital charges @ £460k per annum 
(worst case). 

5.11.2. In addition, this FBC identifies the need to allocate £350k of service development capital, so that 
each inpatient ward can be equipped with two cart-mounted laptops, thus enabling early 
benefits to be achieved from wireless technology.   

5.11.3. Close liaison has been maintained with the Trust Finance Directorate in preparing this FBC, so 
that all figures broadly conform to expectations. 
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6. COMMERCIAL CASE 

6.1. Introduction 

6.1.1. This Section seeks to demonstrate that the appropriate procurement procedures have been 
followed. 

6.1.2. This process began in early 2010 when the Trust conducted a market survey.    This showed 
that there were numerous potential suppliers capable of meeting the Trust’s requirement for a 
wireless network.   Hence the key issue was how best to distinguish between them. 

6.2. Procurement Strategy 

6.2.1. At that time it was clear that a procurement of such scale and value must be conducted in 
accordance with OJEU procedures.  Consideration was given to two possible OJEU 
procurement routes which could be adopted.   These were the Restricted Procedure (typically 
used where the nature of the proposed purchase is well understood) and the Competitive 
Dialogue Procedure (typically used where dialogue with selected suppliers is required in order 
to develop one or more suitable solutions).  

6.2.2. The OBC explained the reasons why the latter route was chosen.   

6.3. Competitive Dialogue (CD) Process 

6.3.1. An OJEU Advert was issued on 24 June 2010.    In response the Trust received some 75 
Expressions of Interest.   Pre-Qualifying Questionnaires (PQQs) were then issued, but only 28 
completed PQQs were returned to the Trust.  

6.3.2. After scoring the PQQs, the Trust invited the five highest qualifying scoreholders to tender for 
the wireless network, which equated to a total of seven companies.   One company withdrew 
when it saw the Output-Based Specification (OBS), and so six were carried forward into the CD 
discussions. 

6.3.3. Next, all six companies submitted an initial response to the OBS in March 2011.    These 
responses were then used to reduce the field down to a shortlist of three companies, as follows: 

• Block Solutions, London 

• Pervasive Networks, Nottingham 

• Capita IT Services, London. 

6.3.4. Additional CD discussions were then held with the shortlisted suppliers during June, July and 
August 2011 in order to shape a final offering from each, after which their sealed tenders were 
duly received in early September 2011. 

6.4. Evaluation Process 

6.4.1. When received by the STH Capital Supplies Manager, each tender was passed to the Trust’s 
Technical Evaluation Team, but without any pricing detail at this stage (in order to ensure that 
all offerings would be judged solely on their technical merits).   This process led to Block 
Solutions emerging as the preferred technical solution.    

6.4.2. Summary pricing information was then released to the STH Technical Evaluation Team so that 
an initial price per benefit point exercise could be conducted.   Again, this resulted in Block 
Solutions emerging as the clear leader. 
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6.4.3. A review was then conducted to confirm exactly what was included and/or excluded within each 
tender, and in late September 2011 the outcome of that review was passed to the Trust’s 
Finance Directorate for VFM analysis.   This analysis was concluded in mid-October 2011, at 
which point Block Solutions again clearly emerged as the preferred supplier on the grounds of 
cost per benefit point.   

6.5. Cost Per Benefit Point 

6.5.1. The outcome of the VFM analysis was that Block Solutions offered the lowest cost per benefit 
point at £177.32.    

6.5.2. The next lowest cost was Capita at £193.96 per benefit point.   In switching terms, Capita could 
only have become the preferred supplier by reducing its costs by 8.6%, ie around £192k.  

6.5.3. The highest cost per benefit point came from Pervasive at £275.33.   Again, in switching terms, 
Pervasive could only have become the preferred supplier by reducing its costs by 35.6%, ie 
around £1,044k. 

6.6. Summary 

6.6.1. A competitive procurement has been conducted in full compliance with Trust SFIs and OJEU 
procedure.   The outcome has been consistent.    On both technical and financial grounds, 
Block Solutions has clearly emerged as the Preferred Supplier.     

6.6.2. A detailed Dun & Bradstreet company credit check has been carried out on Block Solutions, and 
no adverse occurrences have come to light. 

6.6.3. Consequently, this FBC recommends that the Trust should now take Block Solutions forward 
into contract negotiations, so that – if these are successful – award of contract can be granted.
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7. MANAGEMENT CASE 

7.1. Introduction 

7.1.1. This Section considers whether the necessary management expertise exists within the Trust to 
successfully implement this scheme and lay the foundations for benefits to be achieved. 

7.1.2. As Project Sponsor, the Informatics Directorate is very familiar with managing major projects.   It 
is characterised by a very positive culture of innovation, and its senior management team has a 
strong track record of successful delivery.     

7.1.3. Implementation will be the responsibility of the Estates Directorate, thus ensuring that a high 
level of experience and professionalism is brought to bear on the ground. 

7.1.4. As a result, the Trust can be confident that these two directorates – working together - will seek 
to deliver the scheme diligently within time and budget. 

7.2. Capital Budgetholder 

7.2.1. The Capital Budgetholder and Senior Responsible Owner (SRO) will be Dr Raied Abdul-Karim 
(Informatics Director). 

7.3. Project Management Methodology 

7.3.1. The project will be managed in accordance with PRINCE2 principles.    

7.4. Project Board 

7.4.1. A Project Board will be formed in order to give direction to the project and ensure that the 
business case is delivered.    

7.4.2. It will be chaired by Raied Abdul-Karim, and its composition is shown at Appendix G.  The 
proposed members are very familiar with their PRINCE Roles and responsibilities, and so these 
are not listed here. 

7.5. Project Manager 

7.5.1. The Trust’s Project Manager will be Steve Brown (Estates). 

7.6. Project Team 

7.6.1. An overview of management accountabilities is given in the diagram at Appendix G.  It is 
stressed that this shows project-specific accountabilities (only).    Individuals would of course 
still also report to their line managers in the normal way.   

7.7. Roles and Responsibilities 

7.7.1. Principal Contractor’s Project Manager (when appointed).    Is responsible for delivering the 
project in accordance with the Principal Contractor’s business case.  Will deploy and co-ordinate 
the Principal Contractor’s resources.  Will manage any sub-contractors and their cabling 
team(s).   Will liaise with Steve Brown and oversee the project from the Principal Contractor’s 
viewpoint.    

7.7.2. Trust’s Project Manager (Steve Brown).    Will oversee the project from the Trust’s viewpoint.    
Is the primary point of contact on-site and will address or escalate any day-to-day issues that 
arise.  Will negotiate access to buildings and rooms for the Principal Contractor’s resources, 
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especially where sensitive areas are involved, such as operating theatres.   Will submit periodic 
reports to the Project Board. 

7.7.3. Clerk of Works (Ian Bartram on Northern Campus/Geoff Wheeler on Central Campus).  
Will ensure that all work undertaken by the Principal Contractor complies with regulations and 
Trust policies.   Will issue any permits to work that are required, subject to risk assessments and 
method statements.    

7.7.4. CDM Co-ordinator (Paul Madgwick).   Will liaise with the Principal Contractor to ensure that all 
legislative requirements have been met, and that the correct CDM documentation exists.    Will 
ensure that the Principal Contractor complies with Health & Safety requirements. 

7.7.5. Health & Safety Manager (Daniel Boardman).   Is only likely to be involved in the event of an 
accident or incident within the Trust.    Would carry out an investigation and report to the Estates 
Director and others, as necessary. 

7.7.6. CAD Engineer (Ivan Salisbury).    Will receive ‘as built’ drawings and manage them, using 
MICAD and/or the CAD section on the Estates database.   

7.7.7. Estates Admin Office.   Will issue site passes to all contractors and sub-contractors.   Will also 
arrange the issue of any keys needed to obtain access to plant rooms, comms cabinets, etc.    

7.8. Informatics Input 

7.8.1. Informatics staff will also play an important role in contributing to this scheme. 

7.8.2. The tendering process and evaluation of potential suppliers has already been wholly led by 
Informatics.   Once the scheme gets under way, installation will be the responsibility of the 
Estates Directorate, but significant resource will be required from Informatics, and especially the 
IT Services’ Network Team.  This is because all issues of network security, network 
management, integration with the existing network, data flows, user training, testing, trials with 
real devices (such as laptops, tablets, PDAs, notebooks, ‘iPad-like’ devices, phones, etc) will 
need to be organised by the main supplier in close co-operation with Informatics staff (tasked 
through their operational managers). 

7.9. Benefits & Change Management  

7.9.1. As already explained, this is an unusual situation in which benefits realisation will be heavily 
dependent on individual departments and services taking up the opportunities offered by 
wireless networking and investing in them.     

7.9.2. In particular, Trust staff will need to be made aware of the new possibilities which exist and be 
encouraged to think about new ways in which services could be delivered.    This will often 
involve the re-design or re-engineering of service pathways. 

7.9.3. The Informatics Directorate will give leadership at every level in order to foster and promote 
such take-up.   It is well-placed to do so, given its presence on both campuses and its numerous 
daily interactions with clinicians, not least (for example) through the work of the Clinical 
Informatics Team.   In particular, the latter will be available to give benefits advice, and John 
Spence will act as roving ambassador to encourage wireless take-up by directorates and 
departments. 

7.9.4. In addition, it is likely that the following will have an especially influential role in communicating 
and championing change: 

• Medical Director’s Office. 

• Nurse Directors. 
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• General Managers.  

• Service Development Managers. 

7.10. Post Implementation Review  

7.10.1. A review of the project will be conducted within six months of implementation in order to assess 
the rate of benefits take-up and what lessons can be learnt. 

7.11. Summary  

7.11.1. The necessary management expertise already exists.  Both the Informatics and Estates 
Directorates have a clear picture of the structures that would be put in place to ensure delivery. 
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8. CONCLUSIONS 

8.1.1. A trust-wide wireless network is essential as the strategic platform of the future.   It would be a 
key enabler for numerous user applications, and the effect of these would be far greater than 
the sum of the parts.    

8.1.2. It is difficult to measure and prove this in ‘hard’ financial terms without diverting a 
disproportionate amount of front-line staff time, and probably without achieving a conclusive 
outcome anyway.    

8.1.3. However, there is ample evidence both from inside and outside the Trust to indicate that strong 
potential exists to deliver benefits in terms of clinical excellence, patient-focused care, engaged 
staff, and financial strength & stability.   Once taken up at directorate and service level, these 
benefits would add value, increase productivity, facilitate service re-design, improve working 
lives, and enhance the Trust’s public image. 

8.1.4. Conversely, if the Trust should feel unable to support this business case, the consequences 
would be to:    

• Lose the present high tide of staff enthusiasm for wireless technology. 

• Accept that services which already need wireless now (eg clinical coding, outpatient 
clinics, scheduling, results requesting & reporting, pharmacy/EPMA, infection control, 
blood tracking, Hospital At Night, etc) will function less effectively than they should. 

• Forego widespread opportunities to re-design processes and pathways. 

• Lock ourselves into purchasing wasteful obsolescent technologies which will have to be 
scrapped when wireless is eventually implemented at some future date. 

• Go forward without one of the surest ways of increasing productivity in the face of tighter 
NHS funding from now onwards. 

• Become reconciled to a gap between the Trust’s strategic vision and the reality of what 
other leading UK hospitals are already achieving with wireless. 

9. RECOMMENDATIONS 

9.1.1. Therefore the Trust Board is asked to:  

• Approve this FBC. 

• Make a firm allocation for wireless infrastructure in the Capital Programme of £2,815k, of 
which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and 
£1,526k in FY 2012/13.     

• Assume responsibility for the associated capital charges @ £460k per annum (worst 
case). 

• Provide £130k of recurrent revenue funding from 1 November 2012 onwards 

• Subject to successful contract negotiations, approve award of contract to Block Solutions. 

• Endorse the intention that wireless infrastructure should become operationally available 
as a carrier for user applications from 1 November 2012 onwards.   
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9.1.2. In respect of providing two cart-mounted laptops for every ward, the Trust is additionally asked 
to:  

• Confirm the availability of a separate capital budget of £350k for this purpose. 

• Assume responsibility for the associated capital charges @ £80k per annum (worst case). 

• Invite clinical directorates to assume responsibility for the IT Services annual 
maintenance and support charges of £455 per ward. 
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APPENDIX A – SIMPLIFIED DIAGRAM OF WIRELESS NETWORK 
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APPENDIX B – EXAMPLE OF A ‘KILLER APPLICATION’  
 

Introduction 

1. One of the most effective applications used over wireless is the Vocera Voice Communication 
System.     

2. It is used in this Appendix as an example of a so-called ‘killer application’, because it offers 
compelling benefits and is already widely used in the NHS.   Globally, it is used in 600 hospitals. 

Description 

3. The Vocera user device is available in two forms.   The most widely used one is a badge about 
1” x 3” in size through which calls can be made or received.   It is available in a range of colours 
and can be carried in a variety of different ways.    For example, it can be pinned on a nurse’s 
uniform, clipped onto a pocket or belt, or hung on a lanyard.   To make use of a badge, a person 
presses a button on the front of the badge and says “log-in [my name]”.    When that person has 
no more use for it, they simply say “log-out”.   A call is made by pressing a button and saying 
the name of the person or department you wish to be connected to (which is similar to the 
process used for the Contact Portal on the Trust’s telephone system).    When a call is received, 
it can be set to auto-answer or to announce the caller and let the recipient decided whether to 
take the call or not.   A telephone alternative to the badge exists for those users who prefer it.   
The latter is more similar to a mobile phone in its appearance.    

4. In summary, the Vocera badge has been described as a ‘Star-Trek’ type of mobile phone which 
uses voice recognition rather than touch dialling. 

Supplier’s Capital Costs 

5. All cost estimates used in this Appendix have been provided by Paul Burdett, Managing 
Director, Vocera Communications UK Ltd, and were correct as at 23 July 2010.    

6. He recommends that the most suitable approach is to buy Enterprise-wide Concurrent User 
Licenses.   The advantages are that: 

•  The purchaser (in effect) owns the system, as opposed to leasing it.    

• These licenses are not restricted to named users but allow any badge to be transferred 
between staff in an unlimited way, which is very useful in a shift-based environment.   
Although each concurrent license equates to one badge, that badge might be used by at 
least three shift-based staff during any 24 hour period.   This concept of shared usage 
can triple the actual user base implied by the number of licenses.   

• Implementation can be carried out in a phased way, because expansion of the system is 
achieved by means of ‘add-on’ packs of 50 licenses. 

• The cost per user drops rapidly as the system grows. 

• As regards the procurement process, it will be necessary to comply with Trust SFIs and 
either issue a formal OJEU Advert or purchase through one of the NHS Framework 
Agreements.     

7. Indicative supplier capital costs are as follows:  
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Item Cost for  
50 user 
licenses 

Cost for 
100 user 
licenses 

Cost for 
150 user 
licenses 

Cost for 
300 user 
licenses 

Cost for 
450 user  
licenses 

Comments 

Software licenses £42,000 £63,000 £79,000 £150,000 £202,000 See Note 1
Implementation £35,000 £52,000 £58,000 £99,000 £128,000 See Note 2

Hardware £21,000 £41,000 £62,000 £123,000 £185,000 See Note 3
Sub-Total £98,000 £156,000 £199,000 £372,000 £515,000 

VAT @ 20% £19,600 £31,200 £39,800 £74,400 £103,000 See Note 4
TOTAL £117,600 £187,200 £238,800 £446,400 £618,000 

 

Notes: 
 
1. Is a perpetual license for the database which holds the profiles for users, departments, 

joiners, leavers, etc, as well as providing the link into the Trust’s static telephone system.   
It also manages the process of badge handover at shift change and issues management 
reports (stating, for example, when, where and by whom a missing badge was last used).     

 
2. Covers project management, user training, some wireless consultancy effort, and a 

workshop showing users how Vocera can be used to redesign workflow.    If more effort 
is needed (unlikely), Vocera’s daily rate is £1,100 (excl.VAT and reasonable expenses). 

 
3. Provides roughly one badge and two batteries for every license.  Also covers user 

documentation, training materials, lanyards, holster clips, and a reasonable allocation of 
battery chargers.  As hardware is shipped from the USA, there may also be some 
shipping charges, but these should not exceed (say) £200. 

 
4. There may be some minor scope for VAT recovery on implementation services, but this 

should be regarded as a bonus. 
 

8. There is a balance to be struck when choosing how many licenses to buy.    On the one hand, a 
large license reduces the cost considerably.   On the other hand, a small license is often a 
useful starting point, given that badges can be shared by an unlimited number of staff in a 
shift-based environment. 

Supplier’s Revenue Costs 

9. Indicative revenue costs are as follows:  

Item Cost for  
50 user 
licenses 

Cost for 
100 user 
licenses 

Cost for 
150 user 
licenses 

Cost for 
300 user 
licenses 

Cost for 
450 user  
licenses 

Comments 

Annual support 
and maintenance  

 
£9,000 £14,000 £17,000 £33,000

 
£44,000 See Note 1

Consultancy days £5,000 £5,000 £5,000 £5,000 £5,000 See Note 2
Sub-Total £14,000 £19,000 £22,000 £33,000 £53,000 

VAT @ 20% £2,800 £3,800 £4,400 £7,600 £9,800 See Note 3
TOTAL £16,800 £22,800 £26,400 £40,600 £62,800 

 
Notes: 
 
1. Is approx 9% of capital cost.   Is payable from day of installation, which obviates the need 

for any warranty on the server software.  Covers software updates, patches, free 
membership of user group, and access to the Helpdesk facility based in Reading.  
Contracts can be arranged on an annual, three year, or five year basis.   Is levied by the 
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parent company in USA, and so purchasers need to be aware that the annual rate of 
inflation and the dollar exchange rate may be issues. 

 
2. Is not obligatory, but Vocera recommends that a budget should be allocated from Year 2 

onwards for approx four days of consultancy annually in order that its staff can attend the 
Trust’s project reviews, train new superusers, deliver top-up training, and carry out 
technical trouble shooting, etc. 

 
3. VAT recovery is possible for all these items, but this should be regarded as a bonus. 
 

Trust Costs and Responsibilities 

10. Vocera expects the purchaser to: 

• Provide disk space in the Trust’s virtual server environment. 

• Provide one day of IT Services effort to install the software on the server. 

• Provide a Project Sponsor (who could be the relevant Service Manager). 

• Provide a Project Manager for (typically) three elapsed months. 

• Provide a System Administrator to manage joiners, leavers, access privileges, etc. 

• Provide enough Superusers to allocate one per shift. 

• Nominate one Superuser to carry out weekly checks on the physical state of all the 
badges and batteries, arranging repair or recharging, wherever necessary. 

• Set up procedures to control the badges and get junior doctors to sign for them. 

• Establish a policy for replacement of damaged or missing badges.   For example, this 
might involve making an allowance of 5%, but levying a charge thereafter. 

11. There will also be a need to establish a pool of spares.   This is normally about 10% of the total 
number of licenses/badges held.  Additionally, all badges will probably need replacing after 
about four years, and all batteries will probably need replacing after about two years.   As an 
indication, unit prices are:  Badge £270, battery £30, lanyard £95, holster clip £58, 8-bay battery 
charger £215, and single bay battery charger £34.    All prices exclude VAT. 

12. Lastly, there will be a need to pay capital charges.   For illustrative purposes, these were 
estimated by the Finance Directorate (Jenny Rutledge) in October 2011 to be as follows:   

Item Cost for  
50 user 
licenses 

Cost for 
100 user 
licenses 

Cost for 
150 user 
licenses 

Cost for 
300 user 
licenses 

Cost for 
450 user  
licenses 

Comments 

Annual 
Capital 

Charges 

£9,893 £15,748 £20,089 £37,553 £51,989 Assumes that the 
depreciation charge 
is incurred from 1 
January 2013 
onwards.  Is worst 
case.  In practice, 
the charges would 
taper off over time. 
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Benefits  

13. Financial Savings.  The use of Vocera eventually would eventually eliminate the need for all 
bleeps.  Therefore compensatory financial savings would come from those bleeps that the Trust 
no longer needs to buy or replace in future (say, a total of 500 @ unit cost of £200 = £100,000).   
Although strictly speaking this is cost avoidance, all experience shows that STH is constantly 
forced into spending such money, and so it should be regarded as being more akin to a 
recurrent cost saving.   

14. Time Savings.   In order to illustrate the scale of time savings which could be achieved with 
Vocera, it is useful to consider some statistics.   The Trust has more than 180,000 bleep calls 
per month.   Of these, we can assume that 90,000 (50%) would be replaced by Vocera calls.  At 
present a conservative estimate is that 1.5 minutes could be saved by Vocera’s greater 
efficiency.   This is because callers wait 30 seconds to see if the bleep holder responds straight 
away, the bleep holder takes 30 seconds to find a phone and ring back, and the bleep holder 
then needs another 30 seconds afterwards to get back to what they were doing.    This creates 
a potential time saving of 135,000 minutes or 2,250 hours per month.   If this time is costed at a 
conservative average of £10 per hour, it has an equivalent value of £270,000 per year.   This 
takes no account of other potential savings, such as the time spent by the caller making further 
calls if there is no response, the time spent by the bleep recipient when returning the call if the 
caller’s phone is busy, and so on. 

15. Usage.    Key areas where Vocera could bring benefit are as follows: 

• Emergency communications (MAJAX, Fire, Cardiac Arrest, etc).    

• High mobility support staff (eg porters, estates maintenance staff, IT support staff, etc). 

• High mobility clinical staff (eg junior doctors, infection control nurses, phlebotomists, etc) 

• Routine communication (eg A&E, operating theatres, critical care, wards, etc). 

16. Functionality.  The excellent functionality of Vocera has already been described.  But it 
particularly wins over bleeps by having the ability to broadcast announcements, hold conference 
calls, and forward calls.   Importantly, it can also be fully integrated with the Trust telephone 
system.   For example, when the user makes a call, it can be received on either the recipient’s 
Vocera device or landline phone, depending on the recipient’s wishes.  Moreover, a future 
software development is under way whereby it will be possible to run the badge functionality on 
a mobile phone or iPHONE whenever the user is on-site and within range.   Hence the 
functionality is far more extensive and flexible than bleeps. 

17. Nursing Effort.   Vocera’s benchmarking exercises reveal some interesting statistics.  For 
example, it is estimated that – on average - nurses save 45 minutes per shift when using this 
system.  But perhaps of greater interest, each nurse saves between one and two miles of 
walking per shift.   When multiplied up, these figures represent considerable potential 
improvements in terms of efficiency and working lives.   

18. Theatre Effort.   Vocera has conducted a controlled trial in NHS operating theatres at Liverpool.   
This shows that 67% of operations did not start on time, and that the average delay was 45 
minutes, which typically costs £15 per minute of idle time.  In contrast, operations always 
started on time in those theatres where the staff used Vocera (apart from one delayed by 
cardiac arrest).   The situation may not be exactly comparable at STH, and there are many 
variables, but Vocera is bound to bring some improvements which will ultimately have a cash 
value. 
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Conclusion  

19. Every part of the Trust would benefit from Vocera.   It gives everyone the ability to go about their 
daily work and either contact someone or be contacted, irrespective of whether that person 
actually uses Vocera or is merely trying to communicate with someone who is a Vocera user. 

20. Vocera has been chosen as the example of a killer application because a huge amount of time 
is wasted daily by Trust staff trying to contact colleagues.  Vocera dramatically cuts that waste. 

21. The flexible nature of the license structure offers much scope for various directorates, clinical 
pathways and services to co-operate in financing this application.  

22. Finally, the great advantage is that it can be quickly and easily implemented with only minimal 
preparation, user training, and systems integration.   With wireless infrastructure in place by 1 
November 2012, Vocera’s efficiency benefits could be coming on stream soon afterwards.
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APPENDIX C – POTENTIAL STH WIRELESS NETWORKING 
BENEFITS  

 

1. Clinical Coding.  Wireless networking would promote improvements to patient records and 
ward rounds.   This would result in more timely and accurate information reaching the Coding 
Department, which - in turn - would complement other initiatives already under way to improve 
the quality of inpatient coding.   Such technology would also facilitate greater clinician input into 
the coding process, because clinicians would be readily able to review codes assigned to their 
cases and communicate with coders about any areas for improvement.   Additionally, there is 
huge potential benefit for the collection and recording of outpatient procedure coding.   Wireless 
technology would facilitate real time collection and coding of this activity, which has the potential 
to generate significant PbR income under HRGv4.   This could run to some millions of pounds.  

2. Nursing.    There are many benefits for nursing, assuming that the necessary investment is 
made by STH directorates in local business cases.   If a patient were to deteriorate when away 
from the emergency (red) buzzer on the ward, any health worker would be able to call for help 
without leaving that patient, no matter where they are.  This would be particularly useful at night, 
and when outside of ward areas – for example - when transporting a patient along corridors or 
in non-clinical locations.   This is bound to increase staff confidence and job satisfaction.   
Nurses will also be able to locate key equipment (eg the nearest IV pump) much faster.    Data 
such as nursing metrics, clinical assurance toolkit surveys, and patient feedback could all be 
collected more easily on the ward.    Specialist nurses would gain by no longer having to return 
to base to enter data.  In the longer term, wireless could also facilitate eRostering (if required) 
and e-charting.    Importantly too, there are numerous conversations and interactions which take 
place minute-by-minute on a ward.   In future, nurses would be able to communicate with other 
members of the ward team much more easily, and thus release more time to patients.   This 
would greatly contribute towards embedding the Productive Ward in normal working practice.    

3. Hospital At Night.   One of the areas with the greatest potential to benefit from wireless 
technology is the Hospital At Night.   After about 5pm most areas and services begin to wind 
down.   Consequently, night staff can find themselves feeling isolated when unusual events 
occur.  Under these circumstances, it would be highly advantageous to have access to advice, 
support, backup, and security from any clinical location, and especially at the point of care.   For 
example, clinical staff would find it very reassuring to be able to share concerns about a 
patient’s condition with a qualified colleague who happens to be working in a different part of the 
ward or hospital.    Laboratory, pharmacy and medical records staff would feel less vulnerable 
too.   As at September 2011, there was considerable interest amongst the Hospital At Night 
Steering Group concerning the possible use of Nervecentre softwareTPF

8
FPT, but whether this is 

pursued in the short term will be largely dependent on whether there is early access to wireless 
technology. 

4. Care Pathways.  The benefits associated with wireless networking within clinical pathways of 
care are numerous and have the potential to transform the delivery and organisation of care. 
There are currently a large number of pathways of care within the Trust.   Assuming that all 
necessary facilities were in place, improvements to care pathways could include the time saved 
looking for equipment, improved communication between members of the multi-disciplinary 
team and improved availability of resources such as Map of Medicine, BNF, National Library for 
Health to support evidence-based practice and clinical decision making, and improved 
effectiveness from being able to communicate the need for real-time treatment changes in 
response to test results.    For example, within the stroke care pathway the potential benefits 

                                            
TP

8
PT HTUhttp://www.nervecentresoftware.com/favicon.icoUTH 
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would include: improved active case management and movement through the pathway, stroke 
nurse specialist activity documentation and data collection at the point of care (currently 
collected on paper and then entered into a database), as well as improved access to the current 
evidence base in order to inform clinical care and bedside communications with patients and 
relatives. 

5. Ward Rounds.    Wireless networking would improve clinical workflow during ward rounds.  By 
enabling real time access to the viewing of diagnostic results, it would eliminate the need to 
re-locate to a static PC, either before or after the ward round.   This could potentially speed up 
the clinical decision making process as all relevant information and comparative data could be 
reviewed for trend analysis on the spot.    Ultimately, it could also aid the discharge process and 
reduce LOS. 

6. Bed Management.    The central bed management team is crucial to effective patient flow 
within the Trust.   Its members would benefit hugely from having immediate contact with other 
colleagues, and particularly the assessment areas.    In the event of a major incident, wireless 
networking would also enable the team to have immediate contact with the bed managers on 
each side of the city.   In the longer term, there would be scope for nursing staff to communicate 
electronically direct to the PAS Bed Management Module in real time as soon as a bed 
becomes free, perhaps by having the capability to trigger an automatic signal from every 
bedside.   Given that the Trust has about 2,000 beds, this would be enormously helpful to bed 
managers. 

7. Hospital Management Teams.     Many Trust senior managers have remarked on how busy 
they are, and how useful it would be if they could work ‘on-the-move’.   In particular, they would 
greatly appreciate being able to make voice contact with colleagues from any location in the 
Trust and/or action their emails wherever they find themselves in the Trust during quiet 
moments, perhaps either because a meeting has been cancelled, or because they have missed 
(say) a Hospital Bus.   They would thus be fully functional during such periods of enforced 
‘downtime’.  Also, wireless networking would overcome the present problem that there are some 
blindspots in the Trust, which prevent managers from making full use of their BlackBerrys. 

8. Junior Doctors.   Junior doctors often need to access knowledge, eg formularies, departmental 
handbooks, as well as policies, procedures and protocols held on the Trust Intranet.   They 
would particularly benefit from wireless technology because, although mainly ward-based, their 
roles frequently require mobility (eg during a bed crisis with multiple outliers) in which case they 
would be able to access common electronic paths to all the latest information.   Another key 
point is that junior doctors receive many bleep calls every day and spend much time searching 
for a  telephone that is available to use.   Wireless networking would reduce the amount of 
wasted time and thus contribute to an improved training & learning environment. 

9. Outpatient Clinics.   There were 989,732 outpatient attendances across the Trust during FY 
2010/11.  Considerable efficiency savings could probably be achieved by using wireless 
networking in outpatient departments.  For example, there might well be some scope to improve 
outpatient reception functions, such as the patient check-in process, the recording of 18 week 
status codes, and the verification of patient demographic data, thus leading to improved data 
quality and clinical coding.   The technology also has the potential to support service re-design, 
especially where data could be better collected by wireless devices in those outpatient areas 
which have limited (desktop) space for static PCs. 

10. Service Development.    One of the main beneficiaries of wireless technology would be 
Service Development.   Such technology would remove many of the physical barriers to 
progress.   For example, new service development and service re-design would be much 
easier.   When discussing new possibilities with commissioners, there would be greater 
confidence about what could be achieved in terms of reconfiguring outpatient clinics, care 
pathways, and so on. 
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11. Scheduling.  One of the areas Tlikely to be of greatest benefit to the Trust is scheduling.  
Various wireless applications now exist in the marketplace for appointment scheduling, theatre 
scheduling, working hours scheduling, ‘on-call’ scheduling, task scheduling, room scheduling, 
‘best fit’ resourcing of staff, workforce planning & management, and so on.  If these applications 
could be maintained in real time, it would encourage improved throughput of patients, better 
co-ordination of group activities, and better time management, all of which would ultimately 
contribute to improved financial management.  One of the most useful aspects of this 
technology is when exceptional events oblige re-scheduling.   Experience in the USA indicates 
that an electronic system can do this far more effectively than a manual system, and hence 
these applications are now being more widely used in the UK too (especially for radiotherapy & 
oncology), because they are so cost-effective.    T 

12. Operating Theatres.  The electronic information systems currently in use by most operating 
theatres are linked to the static corporate network, along with printers and PACS.   Any new 
data points require installation work by Estates.   However, a wireless environment would 
enable operating theatre staff to implement mobile technologies, such as bar code and Radio 
Frequency Identification (RFID) readers, without further Estates work.  This would allow them to 
record information on implants and other items used by each patient, thus helping to provide 
electronic traceability and information towards cost per case.    Given that there are about 50 
theatres in the Trust, this would be highly beneficial in terms of efficiency and effectiveness. 

13. Accident & Emergency.    The Accident and Emergency Department sees an average of 275 
patients per day.   It is a fast paced department where communication between clinical staff is 
pivotal.   The wireless applications regarding staff location would greatly facilitate getting the 
right staff to the correct area as required.  The current tannoy system is outdated and does not 
protect patient confidentiality.   There is also scope for improvements to patient flow in terms of 
better utilisation of the transfer team time.   The benefits of being able to liaise in a real time way 
with bed managers, ward staff and specialty doctors would further enable to achievement of 
swift throughput, cutting down on paging and messaging use.  Real time access to diagnostic 
reports could also speed up internal processes.   The facility to raise an alarm at the point an 
incident occurs would benefit the security of both staff and patients in this environment, and the 
ability to track patients may help staff save valuable time when the department is busy.  A&E 
utilises a number of mobile items of equipment, and those can sometimes be mislaid as part of 
the transfer process.  The ability to track such items would be beneficial. 

14. Critical Care.  The Critical Care Directorate views wireless technology as a key enabler, 
because hospitals function in a totally mobile way.  Patients and multi-disciplinary care teams 
are continually on the move and, in order to deliver effective care, Trust staff must have swift 
and comprehensive access to all resources contributing to each patient’s care.   For example, 
the Critical Care Unit at NGH is a 36-bedded unit covering two floors.   Each floor has 10 
isolation rooms and 2 bays, each with 4 beds.   Communication is currently problematic for 
individual nurses when working in those isolation rooms.  They have great difficulty informing 
other members of staff that there is a need for short-term ad hoc cover whilst that nurse goes to 
do a blood gas or goes to the nurses station.  Often just trying to find another member of staff, 
whether a doctor, nurse, technician or domestic, can be very time consuming.   Modern mobile 
voice communications would save up to 20mins looking for an individual. 

15. Patient Tracking.   Subject to compliance with human rights legislation, and after having 
obtained patient consent, wireless networking would open up the opportunity to use Radio 
Frequency Identification (RFID) to ‘tag’ and track patients.    Large amounts of time are spent 
looking for patients who go missing from A&E and from wards and, as many of these patients 
are vulnerable owing to physical or mental illness, or because they are elderly confused, it could 
mean locating someone quickly and giving them treatment or assurance before they are able to 
leave the site and come to harm.   In addition, from the service development viewpoint, there 
are numerous advantages which patient tracking could offer.  For example, it could speed up 
the outpatient check-in process and enable outpatient staff to track a patient’s whereabouts 
along the clinical pathway.   It would also be possible to reduce queues by sending an 
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outpatient to the cafeteria or gardens and then be buzzed to come back and collect test results 
when they are ready.   All this would improve efficiency, activity income, and the patient 
experience.     

16. Baby Tracking.    Jessop Wing currently has a baby ‘tagging’ system to protect babies from 
unauthorised removal from the hospital. This system currently covers the Labour Ward, 
Neonatal Unit and Postnatal Wards. The current system has numerous shortcomings including 
false alarms, but mainly as a result of difficulty for staff in moving infants between the alarmed 
zones. The tags are also bulky and expensive.  Having a system that works properly and 
operates in a manner that matches the needs of the services is vital to protect children within 
the Jessop Wing.  The current system is due for renewal or replacement which will involve a 
likely capital cost of over £100k.   A wireless network would potentially enable the introduction of 
a system capable of tracking patients throughout the entire building, thus resulting in a better 
system at lower cost. 

17. Medical Equipment Tracking.  The Trust has about 36,000 items of medical equipment with a 
total value of about £75m.    RFID would enable these items to be tracked far more efficiently 
than now.   It would eliminate time wasted on the telephone trying to find out where they are.   
Instead, real time tracking would greatly increase the ability to deploy such equipment to the 
right place at the right time for the right operational purpose.    Also, other Trusts have already 
found that RFID greatly facilitates annual planned maintenance of equipment by triggering 
notification of when it is due.   In the longer term, as confidence grows in the use of wireless 
technology, experience in other hospitals worldwide shows that savings can be made in 
inventory levels, as managers reduce over-buying because they no longer need buffer stock to 
cope with the inefficiencies of the present system.   Also, tracking of medical equipment library 
assets may help to minimise losses of equipment and increase utilisation.   Further, clinical 
engineering staff would benefit from being able to access the medical equipment inventory while 
in clinical areas.  This would enable interrogation of equipment history, spare parts availability, 
etc.  It would also allow BME staff to be more proactive in the use of bar coding medical 
equipment, and porters & other staff would be able to show on the medical equipment inventory 
that equipment had been collected and was on its way back to the workshop.   Finally, wireless 
technology would allow BME staff to be re-directed in response to emergency/urgent work calls.   
For all these reasons, the Chair of the Medical Equipment Management Group (MEMG) is 
highly supportive of this OBC. 

18. Wheelchair Management.    The Trust has several hundred wheelchairs which are continually 
being misplaced, especially on the Northern Campus which covers such a large area.  Wireless 
technology would help porters and clinical staff to locate an available wheelchair more quickly.   
It would also be helpful to maintenance staff to find particular wheelchairs which are due for 
servicing and/or repair.  This would put an end to the current wasteful practice of porters 
engaging in regular ‘round-ups’ of wheelchairs.  

19. Porters.   The Trust has nearly 100 employees who carry out portering duties.   Their work is 
crucial in facilitating the movement of patients and equipment.  If porters were readily 
contactable and could be re-deployed swiftly to meet urgent requests, this would be one of the 
most valuable factors in improving the efficiency of workflow throughout the Trust. 

20. Infection Prevention and Control (IPC).    There are currently 22 members of the IPC team 
who advise and report on about 3,000 patient cases occurring within STH per year.    The team 
uses a bespoke patient management system to collate data across the trust.   This system is 
networked and can be accessed from clinical areas, but only with some difficulty, due to lack of 
access to PCs.   The advent of a Trust-wide wireless network would significantly improve the 
situation, because it would permit IPC staff to be more mobile and respond more quickly to 
newly reported cases, new microbiology results and follow-up of patients.   The team would also 
be able to input IPC data at the bedside which would improve data quality and timeliness.   This 
would be a major benefit to the Trust.   
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21. Allied Health Professions.   The Professional Services Directorate employs over 400 staff 
including physios, OTs, Dietitians and S&L therapists, as well as providing the administrative 
support for social workers.    In total, these staff have contact with over 80,000 new patients 
each year resulting in over 400,000 interactions, most of which happen in wards and clinics 
across the Trust.    The necessary mobility and flexibility of these staff means that wireless 
networking has significant potential to benefit the way they work in relation to their organisation 
and their access and sharing of information. The use of wireless mobile devices could provide 
information and reports at the point of care and enable referrals and reports to be made without 
a return to an office or queuing for a fixed PC.  This has two main advantages.   It would release 
time previously spent in administration, but more importantly facilitate timely information flows 
that could accelerate the discharge process.   Modern wireless voice communication with staff 
could enable us to track and organise staff more efficiently, thus ensuring a more timely 
response to patient needs.  Finally, a wireless network has the potential to facilitate equipment 
tracking which would enable more efficient use of the devices and aids used to support patients. 

22. Estates.   At present Estates maintenance staff receive their work schedules from a central 
office and report back on completion.  Wireless communications would eliminate the need to 
attend a central point, achieving consequent savings in travel time.  It would allow work to be 
allocated dynamically, progress reported, priorities to be changed as required, two-way 
communication to take place, either as voice or text, and provide a more complete information 
and support infrastructure.  This approach would offer much greater flexibility and 
responsiveness. 

23. Blood Tracking.  The Trust is currently in the process of implementing a comprehensive blood 
tracking system that will provide a full audit trail of all activities involving blood components.   
However, there is a substantial clinical benefit which could be realised from wireless networking, 
because it could provide ‘real-time’ tracking to alert staff before ‘out of time’ blood was given to 
a patient, rather than retrospectively as now.  

24. Positive Patient Identification (PPI).    There is currently a national initiative to ensure that all 
patient ID wristbands will be populated from PAS with the information contained in a barcode, in 
addition to being in eye-readable format.   Ultimately, the NHS vision is that every aspect of the 
patient journey will be recorded electronically by bar-coding.   There would be a massive 
advantage in having a wireless network capable of data capture at every stage anywhere within 
the Trust.   Every procedure, every patient, every place could be recorded. 

25. Patient Safety.   When data is being collected in much more detail than ever before, and being 
checked more frequently with the patient at the point of care, it will give the Trust more 
opportunity to detect potential errors.  This would greatly improve patient safety, strengthen 
governance, and (ultimately) lead to reduced litigation costs.   It would be greatly welcomed by 
all Trust risk managers and the NPSA (although the latter is being phased out in 2012).     

26. Cardiac Arrest.   The use of modern mobile voice communications has an obvious relevance 
for cardiac arrest.    It would allow a cardiac call to be placed but obviate the need to leave the 
patient in order to make the call.   Staff could stay with the patient and receive real time advice, 
whilst help was on its way.    

27. Mobile Phlebotomists.   STH is planning to implement Sunquest ICE Blood Tracking as soon 
as possible.   PPI is already a requirement for blood tracking, but there is strong clinical 
pressure to implement PPI for all blood samples too.  Phlebotomists will use PDA-type devices 
in connection with PPI.   In order to use the same devices for all blood sample taking, it would 
be essential for the Phlebotomists to be connected to a wireless network.   This is because their 
PDAs must be kept updated with patient location changes and with new test requests while the 
phlebotomy round is in progress.   Also, wireless networking would allow label printing to be 
undertaken at the bedside which would be safer and more efficient. 
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28. Blood Glucose Analysers.    At present, handheld blood glucose analysers are not linked to 
the STH network, and so the results are transcribed manually.  It would be clinically valuable to 
be able to interface the analysers with both the laboratory computer system and the ICE results 
reporting environment.  This interface would include patient identity validation.  It is only 
practicable to use the network interface if this could be done via wireless and without the 
requirement for a docking station.  If a wireless network were available, then all new purchases 
of blood glucose analysers would include the wireless network interface. 

29. MAJAX.   The Trust has a MAJAX control system based around Gold and Silver command 
centres.  However, due to the unpredictable dynamic nature of such incidents, there would be 
significant benefit in having immediate two-way conversations with staff, and groups of staff, to 
ensure appropriate decisions are being made and action taken to address the changing 
situation.    

30. IT Services.   Wireless networking would be highly advantageous in many ways.  End users in 
clinical directorates would benefit from the simplicity of a ‘one-stop shop’ when they want to 
arrange for a new member of staff to have access to the Trust network.   For example, there 
would be less need to fund the installation of costly new data points and cabling in future.  End 
users will also find that wireless networking reduces the number of parties involved in dealing 
with network faults.   When incidents occur, IT support staff will no longer need to return to base 
to receive new instructions and update the central incident database.   Support staff will be 
more responsive to end users and will have greater access to centrally held information, such 
as the IT asset register and technical manuals.   This will lead to improved efficiency and 
flexibility. 

31. Email.    There were 14,657 active email accounts in the Trust as at October 2011.    Email 
users often remark that they greatly value any opportunity to sift through their emails and 
prioritise them in readiness for the (next) day ahead.   However they cannot always do so at 
present, either because their schedule takes them away from their office PC, or because of 
BlackBerry limitations.  But in future, email users would be able to attend to their email by 
wireless wherever they are, provided that they have the necessary access devices.  This could 
potentially improve the working lives and productivity of many thousands of Trust staff. 

32. Fire Safety.   In the event of fire, the hospital response (2222) team attends the scene.  Its 
members are alerted by pager and respond from their various workplaces.   At present there is 
no communication between them, or with the department concerned, until they assemble at the 
incident.   Wireless networking would overcome many of these problems.   As soon as the 
alarm is raised, all members would be in contact with the team leader by voice, allowing 
improved co-ordination.   Also, the team could contact the department involved whilst 'en route' 
to the incident and obtain valuable pre-attendance information, as well as keeping Switchboard 
informed.  

33. Results Requesting and Reporting (R3).   The Trust is in the process of trying to implement a 
Trust-wide results requesting and reporting system for all pathology and radiology tests.   
Initially, access to ICE will be via static PCs, but there are a number of clinical benefits in being 
able to request and review results at the bedside.   These include error reduction, efficiency, 
and better information for the patient. 

34. Laboratories.  Wireless networking would improve communications between laboratory staff 
and Trust clinicians.  For example, lab staff frequently have to communicate seriously abnormal 
results at once, and it can be difficult to contact the appropriate person, especially out of hours.    
Although there are some duty lab staff at static locations, many senior lab staff are highly mobile 
and frequently out of contact.   If this were rectified, results and queries would be actioned much 
faster.    Also, batch samples are transferred between laboratories, reception areas, and across 
site, and there have been instances of them getting lost, because they pass through so many 
hands in transit.   The same applies to individual ‘high value’ samples en route to the labs from 
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operating theatres.   If the progress of all such samples could be monitored, it would do much to 
improve patient safety.     

35. Pharmacy.   There are several benefits for pharmacy.  First, a wireless network is regarded as 
one of the more important enablers for any Electronic Prescribing and Medicines Administration 
(EPMA) system that the Trust decides to implement.   Trying to implement using fixed terminals, 
though feasible, has the potential for staff to compete in order to gain access to PCs, and hence 
delays in inputting data.   It is a major benefit to have access to everything at the patient’s 
bedside.  Second, Pharmacy staff often use various on-line medicine information sources in the 
course of their work.   It is possible to carry some of this data on handheld devices, but there is 
always the problem of updating this and ensuring it is up to date.  Clinical Pharmacists would 
benefit from immediate access to this data in the course of their work on the wards and in 
clinics.   Third, a wireless network would provide the potential for remote access to the 
Pharmacy department’s systems which would allow for checking of drug availability, status of 
prescriptions and, possibly, ordering of items.   Fourth, it is noteworthy that Pfizer has recently 
announced that it will begin adding RFID tags to shipments of selected medicines, and so a 
wireless capability will increasingly be expected by the major suppliers in future.   Finally, there 
are now wireless-enabled drug trolleys and fridges available in the marketplace, which record 
drug usage and automatically initiate re-ordering, which improves stock control and efficiency. 

36. Imaging.   The most significant benefits of wireless for imaging are around the transmission and 
viewing of images to & from PACS.   Medical Imaging & Medical Physics (MIMP) has 7 digital 
mobile x-ray machines & 2 ultrasound scanners, which are taken to the wards when patients 
are too ill to be transported to the imaging departments.  There are also some mobile imaging 
devices in SCBU, the Spinal Injuries Unit, and operating theatres.  Given that there are no 
datapoints at the bedside, wireless technology would allow images to be sent to PACS 
immediately after they are taken, so that the clinical staff are able to view the images straight 
away & act on their findings.   The ability to view images from PACS would also be very useful 
on ward rounds.   Other benefits would be less time spent connecting up data cables for 
imaging purposes (which can sometimes be a trip hazard), improved voice communications 
instead of the current MIMP intercom system, and improved mobile data communications for 
the Radiation Protection staff when carrying out QA at various sites around the Trust. 

37. Nuclear Medicine (NM).     The main advantage would be for staff (when they are working 
outside the main department and in areas that don’t have PCs) to have access to the legislative 
guidelines for safe practice.  There are many local rules and legal requirements from a wide 
range of different sources and agencies that govern safe practice in the use and safe disposal 
of radioactive products.  These guidelines include what doses patients, their relatives and staff 
can receive, and who can administer them, and the restrictions on where these can take place 
and who can visit patients.   Legislation also includes how waste can be disposed of, where and 
how much.  Wireless networking would increase access to documents in an easily accessible 
format in those places where NM staff are working outside the department.   This would greatly 
increase safety and improve efficiency. 

38. Recovery/PACU.   The existing wireless network in PACU at RHH allows staff to carry out 
electronic care planning and charting of observations and interventions.  This provides valuable 
information for clinical audit studies, such as pain management and post-operative patient 
temperature evaluation.  Staff use tablet PCs at each bedside. This facility is not available at 
NGH, and so a minimum dataset is recorded of arrival and discharge times, plus details of the 
recovery practitioner.  The NGH staff would very much like to move to electronic charting and 
care planning, because it is quicker than creating paper records, thus freeing up more time for 
direct care.    Wireless networking would be very beneficial in terms of laying the foundation for 
this. 

39. Catering.     The Catering Department delivers over 6,000 meals daily to both patients and 
retail areas.  There would be a big advantage from wireless networking in those situations 
whereby wards contact the Catering Department for extra meals at short notice, and when retail 
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areas may need extra provisions, change for tills, etc. At the moment such processes are reliant 
on telephone messages being picked up via bleep, paper messaging service, or lengthy waits to 
communicate with the right person.  With wireless, people in transit could be contacted 
immediately rather than waiting for them to return to source, which would save time and energy 
and obviously offer a more responsive service than at present. 

40. Supplies.    The availability of a wireless network would enable the materials management 
operation to improve the service offered to wards and users by downloading data from the 
existing bar code reading equipment/PDAs to the host computer immediately, thus removing the 
need to return to base to implement a manual download.   In addition, the PDAs could 
send/receive e-mails and act as mobile phones, further reducing the need for staff to return to 
base.    This could be particularly worthwhile on the Northern Campus.  

41. Security.    There are currently 21 security officers employed by the Trust.   They carry two 
pagers, each operating on different channels, plus a mobile phone and a personal radio.    All 
these devices could be replaced one modern mobile voice device.   This would allow not only 
point-to-point communication with individuals but also conference calls with all security staff.   
There are also obvious benefits for security in terms of being able to track the whereabouts of 
patients and staff.  In addition, the asset tagging capability of wireless networking would deter or 
prevent crime and thus deliver financial benefits for the Trust.   Lastly, the introduction of the 
wireless network could be useful when it comes to installing intruder/panic alarms and CCTV in 
more remote areas around the Trust.   Currently, the infrastructure has to be laid in conduits 
dug into the ground, and this can cost many more times than the cost of the CCTV camera 
being installed, therefore there are many of these areas which go unprotected and 
unmonitored.   Wireless technology could ensure more even coverage around the Trust, and 
thus higher levels of physical safety for patients, visitors and staff. 

42. Lone Worker Protection.   At least one telecommunications company is currently developing 
sophisticated wi-fi pagers for lone worker protection, because this is seen as a neglected area 
with very good potential for market growth.   If adopted by this Trust, such pagers would be very 
beneficial, because they would allow an isolated member of staff to raise the alert in an 
emergency.  The recipient of the alert would automatically know that person’s location and thus 
be able to despatch help.  Because such sophisticated pagers are sensitive to being in a 
vertical or horizontal position, the recipient would also have some idea whether the person was 
still conscious or had collapsed.  

43. Electronic Patient Record (EPR).    Although a Trust-wide EPR is likely to be 3-5 years away, 
clinical directorates are increasingly adopting applications which deliver comparable 
functionality in a local setting.    To realise the maximum potential benefits of these, wireless 
technology will be required.   Importantly, such technology will also provide the foundation for a 
smoother transition to a Trust-wide EPR once it is procured. It will make the EPR business case 
more attractive, because the wireless network will already be in place, and will reduce the risks 
which might otherwise threaten a successful implementation.  As the lifetime cost of a 
Trust-wide EPR is likely to be many millions, these are significant considerations. 

44. Home Working.  Wireless networking necessarily involves Internet Protocol (IP) telephony 
running over the Trust’s corporate data network.  This opens up the possibility of being able to 
divert calls to home-workers via their broadband.   It would then be entirely possible for 
managers to use their hospital extension at home, together with all the usual facilities, such as 
group calls, conference calls, forwarding, etc.    There is strong demand for this.   Also, any 
outgoing calls made would go through the Trust switchboard, thereby eliminating expense 
claims and minimising cost due to the cheaper (ie discounted) rate involved. 

45. Meetings.    Although a seemingly trivial matter, managers waste much time when trying to get 
meetings started efficiently.   This is because they may have to track down the key to a room 
(eg for the Chesterman Seminar Room), get a door unlocked (eg for the RHH Boardroom), or 
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enquire whether teas and sandwiches are on their way.   Mobile voice communications would 
speed up these processes and save the time of all attendees. 

46. Hot-desking.   Wireless networking would enable many more rooms to be utilised for 
hot-desking than at present.   At a time when the Treasury is urging more efficient use of NHS 
buildings, it would open up the prospect of greater flexibility in how rooms are used.   This would 
have daily operational benefits for staff and visitors alike. 

47. Access to Knowledge.  Wireless networking could give STH staff instant access to knowledge 
anytime anywhere.  There would clearly be added value in having access to the Map of 
Medicine, formularies, departmental handbooks, the National Library for Health, as well as 
policies, procedures and protocols held on the Trust Intranet.   All this would support 
evidence-based practice and clinical decision making.    For example, a nurse giving drugs 
could quickly look up less commonly used drugs in order to confirm rationale of use and 
appropriate dosage.  

48. General Public.    The wireless network could be utilised by all visitors to the Trust for internet 
access, whilst still retaining all essential firewall protection against intruder access.   Users of 
the guest network would not have any visibility of the STH wireless network.  Access to the 
guest network could be offered as a complementary or chargeable service, much as in the 
same way as public wireless hotspots.  This has already been done at, for example, the 
Chelsea & Westminster NHS Foundation Trust.   Such public access to the internet is regarded 
as essential by the general public nowadays, and patients would very much welcome it.  
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 APPENDIX D – OUTLINE IMPLEMENTATION PLAN 
 

 # Date Event 

1 October 2011 FBC approval sought at CIT Meeting on 31 October 2011.  

2 November 2011 FBC approval sought from Trust Board Meeting on 16 
November 2011.    Trust IT Network and Server Teams start 
planning and implementing enabling and integration works, eg 
LAN integration. 

3 December 2011 Contracts (SYSCON & SSCON) agreed with the preferred 
supplier, award of contract, and purchase order raised.     

4 January 2012 Asbestos Desktop Study begins, followed by any necessary 
surveys.    Orders placed for core network equipment (Note:  
several weeks of lead-time are required before delivery).    
Final wireless site survey begins. 

5 Late January 2012  Detailed design and integration discussions are held with Block 
Solutions.   Principal Contractor starts deploying on site to 
carry out installation of core network equipment.   

6 February 2012 Installation and testing of core network equipment continues.  

7 Late March 2012 Asbestos surveys completed.   Wireless site survey completed.   
Core network equipment now in place.    Once the final number 
and location of access points is known, a review of the comms 
cupboards and switches can be undertaken, leading to a 
definitive kit list for network upgrade purposes.    

8 1 April 2012 All parties are ready to begin rollout of cabling and access 
points.  Trust provides any additional fibre multicore 
installations needed between the comms cupboards and the 
core switches.   The first ‘stand-alone’ directorate business 
cases start to be developed for rollout of high priority wireless 
applications.    

9 May 2012 Prioritised Plan for installing Access Points.   

10 June 2012 Prioritised Plan for installing Access Points.   

11 July 2012 Prioritised Plan for installing Access Points.   

12 August 2012 Prioritised Plan for installing Access Points.   
Take advantage of theatre shutdown period, if possible. 

13 October 2012 Rollout of cabling and access points completed. 

14 1 November 2012 Asset life begins. 
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# Date Event 

15 November 2012 The first ‘stand-alone’ wireless applications start to be 
deployed (if not before, in certain areas). 

16 December 2012 The first ‘stand-alone’ wireless applications go into pilot 
operation across the Trust.    

17 1 January 2013 Capital charges begin. 

Schedule Contingency:    +/- 2 months. 

 

UFurther Notes on the Outline Implementation PlanU: 

Judging from experience of other large sites elsewhere, implementation is likely to take about nine 
elapsed months.   It will be carried out in six stages, some of which may overlap, as follows: 

• Stage 1 – Pre-Mobilisation.    Supplier agrees detailed approach to integrating with the 
Trust’s current IT infrastructure.   Duration: 4-6 weeks. 

• Stage 2 – Mobilisation.   Supplier’s Project Manager arrives on site, sets up site office, liaises 
with Estates & IT Services, and orientates his/her installation & cabling teams.   Duration: One 
week. 

• Stage 3 - Implementation & Testing of Core Components.  Duration: Minimum of two 
months. 

• Stage 4 – Cabling at Northern Campus.    Duration: About 3 elapsed months, based on 
using an 8 man team, 1,017 access points to be installed, and each man able to install approx 
3 per day. 

• Stage 5 – Cabling at Central Campus.   Duration:  About 3 elapsed months, based on using 
an 8 man team, 1,049 access points to be installed, and each man able to install approx 3 per 
day. 

• Stage 6 – Final Testing & Handover to Support.   Duration: One week. 

The exact sequence of installation in Stages 4 and 5 will be organised in favour of high priority clinical 
areas, such as A&E, ITU, operating theatres, etc, and also to cover those ‘self-contained’ departments 
which largely live within their own footprint, such as WPH, Jessop Wing, etc.   This will deliver an early 
capability to those specific areas, whilst also making it easier for the supplier to link the completed 
‘islands’ together into a wider ‘mesh’ in due course. 
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APPENDIX E – PHASING OF CAPITAL COSTS  

 

FY 2010/11  Comments 

Consultancy Costs £58,000  

 Sub-Total £58,000 

FY 2011/12 Comments 

Wireless core solution £109,747  

Wireless management solution £42,823  

Wireless security solution £36,958  

Core network integration £27,636  

LAN integration £226,446  

Access point software licensing £49,477  

Access point hardware £256,184 Is 40% of total. 

Professional services  £81,350 Is 50% of total. 

VAT on above items @ 20% £149,854 Has been reduced to reflect 
50% of the VAT recovery 
assumed from professional 
services (ie £16,270). 

Consultancy fees in 2011/12 £30,000  

Asbestos desktop study, incl.VAT  £12,000  

Asbestos survey, incl.VAT £36,000  

IT Services management fee £14,368 Is one third of total. 

Network upgrade costs, incl.VAT £50,000  

Supplies management fee £8,000  

Contingency £100,000 Is 50% of total. 

 Sub-Total £1,230,843 
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FY 2012/13  Comments 

Access point hardware £384,276 Is 60% of total. 

Cabling  £429,728  

Professional services  £81,350 Is 50% of total. 

VAT on above items @ 20% £162,801 Has been reduced to reflect 
50% of the VAT recovery 
assumed from professional 
services (ie £16,270). 

Estates management fee £8,628  

Containment Contract, incl.VAT £300,000  

Design, tender & supervision of 
containment contract  

£10,079  

Site supervision £15,690  

CDM Co-ordinator £5,000  

IT Services management fee £28,737 Is two thirds of total. 

Contingency £100,000 Is 50% of total. 

 Sub-Total £1,526,290 

 TOTAL £2,815,133 
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APPENDIX F – PROVISION OF CART-MOUNTED LAPTOPS FOR 
WARDS 

1. Introduction.    CIT agreed on 6 September 2010 that the FBC costings for the wireless 
scheme should include provision for mobile bedside technology, which will deliver much-needed 
benefits on inpatient and day case wards. 

2. Capital Cost.    It is proposed that every inpatient and day case ward in the Trust should be 
equipped with two mobile carts and two wireless-enabled laptops.  The unit cost would be about 
£430 per cartTPF

9
FPT, plus £803 per laptop (including operating software, but not MS-Office)TPF

10
FPT.   Both 

figures exclude VAT.   When VAT is added, this totals £1,480 for one complete mobile unit, or 
£2,959 for two units.  Therefore 118 wards (or equivalent) TPF

11
FPT would cost a grand total of £350k 

(incl.VAT).    

3. Capital Charges.   Asset life would be 5 years, with an in-use date of 1 November 2012.   On 
this basis, the full-year capital charge would be £80,413 (worst case), tapering down to £53,419 
in FY 2017/18.   

4. Revenue Cost.   In addition, IT Services will levy annual maintenance and support charges of 
£227.33 per laptop (VAT is not applicable), making a total cost of £455 for two laptops per ward.    
It will be necessary to invite clinical directorates to assume responsibility for these charges. 

5. Benefits.    These would be as follows: 

• ICE Results Requesting and Reporting.   Whilst recognising the difficulties which 
surround the ICE project at present, the following remarks are still valid:  Mobile 
technology will enable both results requesting and reporting to be done at the bedside, 
thus improving efficiency.   Further, the ability to carry out label printing at the bedside will 
reduce the risk of mis-labelling samples, thus improving patient safety.   It will also make 
the ICE system more attractive to clinical users in a ward setting. 

• Blood Tracking.   The Trust is an early adopter of the Sunquest Blood Tracking 
application (which is a module of ICE).   This will not only provide a system to support 
blood bank management but also allow the computerisation of the blood transfusion 
process.   However, the latter is only fully achievable by using mobile bedside technology, 
which will be far quicker, more secure, and less cumbersome than using PDAs or any 
similar device. 

• Wristbands.   Some time ago a Safer Practice Notice issued by the NPSA required 
Trusts to have implemented the printing of wristbands at the bedside by July 2009.   
There has been some debate about the exact interpretation of this Notice.   However, the 
use of mobile bedside technology would put the Trust beyond doubt in terms of being 
fully compliant with the spirit of it. 

• Clinical Patient Records.    Mobile bedside technology will not make any difference to 
the way in which PatientCentre PAS data is currently collected.   However, it will enable 
users of departmental clinical systems (eg Infoflex) to collect real-time information and 
thus reduce the need to return to fixed PCs to re-enter information.  This will deliver 

                                            
TP

9
PT For example, Parity Medical offer a range of specialised laptop carts for NHS use, which are designed to meet infection 

control requirements.   These range in price from the Hygia VHA Powered Laptop cart @ £1,350 + VAT to the Hygia 
Econolite Unpowered Laptop cart @ £430 + VAT.   It is assumed that the latter will suffice at STH.   Estimate from Bill 
Barrigan, Parity Medical, Tel: 0151-343-5208.     
TP

10
PT Estimate from Anne Smith, IT Services, X 52093. 

TP

11
PT Estimate from Peter Singleton, Information Services, X 15351. 
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time-savings in a number of clinical areas, due to reductions in the level of dual entry of 
information between paper and electronic records.   Mobile technology will also greatly 
assist the multitude of teams who are not ward-based but collect significant amounts of 
clinical detail in both paper and electronic form, eg dietetics, specialist nursing teams, etc. 

• Electronic Prescribing and Medicines Administration (EPMA).   An OBC is currently 
being developed with a view to seeking CIT approval for a Trust-wide EPMA system.    
The data entry requirements of this system can only be met by the provision of mobile 
bedside devices on wards.  Cart-mounted laptops are therefore a pre-requisite if this 
OBC is to be viable. 

• Other.     Once this technology has settled down on wards, there might be some potential 
to explore whether it could also be adapted for use in other areas such as eRostering, 
infection control, phlebotomy, etc. 
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APPENDIX G – DIAGRAM OF PROJECT ORGANISATIONAL 
STRUCTURE 

 

Health Informatics Programme Board 

Capital Investment Team 

Wireless Network Project Board  
 

Chair and Executive Representative:  Dr Raied Abdul-Karim 
Senior User Representative:   John Spence 
Senior Supplier Representative:    Nigel Tazzyman 
Clinical Representative:   Dr Adrian Scott 
Nursing Representative:   Julie Whitaker 
Estates Representative (as required):   Stuart Hindmarch or Ian Firth  
IT Representatives (as required):  Chris Franks and Carol Hudson   
Capital Finance Representative:    Sam Hardman 
Management Accountant:   Nigel Leek  
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	1. MANAGEMENT SUMMARY 
	1.1 General 
	1.1.1. This Business Case is sponsored by the Informatics Directorate and explains the rationale for investing in a Trust-wide wireless network.     
	1.1.2. The network would cover all areas of the Trust for which there is a business justification, including RHH, NGH, WPH, CCDH, Trust Headquarters, the Estates Directorate, and other essential buildings. 

	1.2. Benefits    
	1.2.1. This is an unusual business case.   There are difficulties in quantifying ‘hard’ financial benefits for a technology which – by definition – transcends organisational boundaries, and it is impractical to consult thousands of front-line STH staff about the numerous interlocking ways in which they might benefit.    Nevertheless, in order to avoid any double counting, it is important to identify clearly who pays for what, and who claims which benefits. 
	1.2.2. Therefore a proposal is made whereby capital and revenue funding of the required wireless infrastructure would be borne centrally by the Trust, whilst capital and revenue funding of user applications and devices would be borne locally by directorates and services.     
	1.2.3. Once infrastructure costs are taken out of the equation, the financials should quickly become viable for directorates, thus making rapid take-up of this new technology attractive, especially as there is strong latent demand for wireless working amongst many staff.   Directorates would be required to develop local business cases with full cost-benefit analyses and ‘hard’ financial benefits in the normal way.   Because the scale would be more manageable, directorates are best placed to undertake this work.  To this end, Appendix B provides an example of a so called ‘killer application’, namely, the Vocera voice communication system.   
	1.2.4. In order to maintain this division of responsibility, no attempt is made to justify the Trust’s corporate investment in wireless infrastructure on the basis of either ROI or payback.    Instead, the case in this document is presented (solely) on the basis of strategic necessity.    
	1.2.5. Evidence is provided to show that the strategic direction of the Trust’s telecommunications infrastructure is bound to be towards wireless technology in the foreseeable future.    This does not mean that the static corporate data network or static telephone network would be replaced by wireless.    Both would continue, albeit diminishing in some respects, but wireless technology would augment them by allowing new opportunities to be seized. 
	1.2.6. Evidence is also provided to show that the strategic direction of the marketplace is increasingly towards innovative new wireless-based products in the fields of mobile voice communications, mobile data communications, and radio frequency identification (RFID) or so-called ‘asset tracking’ devices.   
	1.2.7. Senior managers throughout the Trust have been consulted about how these developments could benefit service delivery.   This consultation has revealed very strong staff support within the Trust for wireless networking, and Appendix C contains nearly 50 practical examples of how managers envisage that benefits would be achieved. 
	1.2.8. These examples have powerful potential to contribute to the Trust’s strategic vision in terms of clinical excellence, patient focused care, engaged staff, and financial strength & stability.   Once taken up at directorate and service level, these benefits would add value, increase productivity, facilitate service re-design, improve working lives, and enhance the Trust’s public image. 
	1.2.9. This leads to the conclusion that, although difficult to quantify, the aggregate of these benefits could bring about a step change in the Trust’s development.    Overall, wireless is a key enabling technology and is the strategic platform of the future.  The consensus amongst directors, managers and staff is that wireless is now essential. 
	1.2.10. Since the Outline Business Case (OBC) was approved by the Trust on 6 September 2010, the original objectives of the proposed investment have been continuously reviewed and reassessed.    On every occasion they have been confirmed as still valid, and no major changes or new factors have occurred within the organisational environment which would throw this into doubt.   Indeed the passage of another year has only strengthened the sense of urgency behind this scheme.   The Trust now lags many years behind other leading UK Trusts.   The lack of a wireless capability continues to seriously inhibit the Trust’s ambition to become one of the top 100 hospitals in the world, and our staff are falling behind in using modern methods of service delivery. 

	1.3. Timescale 
	1.4. Costs 
	1.4.1. At OBC stage, this business case was submitted with capital costs of £3,096k, although that sum was subsequently reduced to £2,596k by CIT when making its capital allocation for the scheme.    
	1.4.5. As regards other costs, there are no non-recurrent revenue costs.   The recurrent revenue costs (excluding capital charges) are £130k.   Capital charges are £460k.    All are currently unfunded. 
	1.4.6. In addition, this FBC identifies the need to consider a separate allocation of £350k of service development capital, so that every inpatient and day case ward can be equipped with two cart-mounted laptops, thus enabling early benefits to be achieved from wireless technology.   (This is not part of this business case allocation). 
	1.4.7. Close liaison has been maintained with the Trust Finance Directorate in preparing this FBC, so that all figures broadly conform to expectations.    

	1.5. Risks 
	1.5.1. This is a low risk scheme, because it uses mature technology and the costs of implementation are well understood, given that some areas of uncertainty can never be entirely eliminated. 

	1.6. Recommendations 
	1.6.1. Therefore the Trust Board is asked to:  
	 Approve this FBC. 
	 Make a firm allocation for wireless infrastructure in the Capital Programme of £2,815k, of which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and £1,526k in FY 2012/13.     
	 Assume responsibility for the associated capital charges @ £460k per annum (worst case). 
	 Provide £130k of recurrent revenue funding from 1 November 2012 onwards 
	 Subject to successful contract negotiations, approve award of contract to Block Solutions. 
	 Endorse the intention that wireless infrastructure should become operationally available as a carrier for user applications from 1 November 2012 onwards.   
	1.6.2. In respect of providing two cart-mounted laptops for every ward, the Trust is additionally asked to:  
	 Confirm the availability of a separate capital budget of £350k for this purpose. 
	 Assume responsibility for the associated capital charges @ £80k per annum (worst case). 
	 Invite clinical directorates to assume responsibility for the IT Services annual maintenance and support charges of £455 per ward. 
	 
	 
	 

	2. INTRODUCTION 
	2.1. General 
	2.1.1. This Business Case explains the rationale for investing in a Trust-wide wireless network system.    
	2.1.2. It begins by briefly defining some key terms in non-technical language and then explains why this technology is so important. 

	2.2. Terminology 
	2.2.1. A wireless network system can be defined as a means of freeing users from the limitations of static data and voice networks, whilst retaining all the benefits and improving on them.   
	2.2.2. Typically, users are equipped with a remote handheld device which has a communications capability (often called “wi-fi certified”).   This links them, via an Access Point (often known as a “Wireless Router”), into the static computer network at their workplace.   Depending on the nature of the device(s) deployed, both voice and data can be transmitted and received.   Such user devices might be wi-fi laptops, notebooks, Personal Data Assistants (PDAs), wi-fi voice devices, wi-fi bleeps, etc. 
	2.2.3. When numerous access points are designed to interconnect, the resultant ‘mesh’ effectively creates a wide area framework.   This framework allows users to ‘roam’ and complete their daily tasks using their chosen access devices, and without any need to return to static telephones or PCs. 

	2.3. Importance of Wireless 
	2.3.1. In order to appreciate the importance of this new technology, it is necessary to view it in the context of the past 30 years. 
	2.3.2. The Digital Age is now a reality.   Trust directors and senior managers will be well aware of the way in which Information Management & Technology (IM&T) permeates every part of our lives, both at home and at work.   This has happened through a series of step changes. 
	2.3.3. The process began in the 1980s when the first mass marketing of personal computers got under way.    The next step change occurred in the 1990s when fibre optic networks, mobile phones, and the Internet arrived.   More recently, the IM&T landscape has been further refined by the advent of flat screens, miniaturisation, and the convergence of visual and aural technologies.    
	2.3.4. It is now very clear that the next major step change is wireless.   Wireless usage is increasing all over the world, and numerous NHS trusts have already implemented such networks.    

	2.4. Strategic Roadmap 
	2.4.1. Within STH, the Health Informatics Programme Board (HIPB) manages the long-term strategic IM&T roadmap for the Trust.  The Board has already concluded that a wireless network is essential.  This is because of the known benefits which will accrue to patients and staff alike from improved efficiency, greater flexibility, and easier working lives. 
	2.4.2. Further, within the coming decade, almost every application sold by software suppliers will be designed to operate over wireless networks.  Hence the evidence from the marketplace suggests that wireless networking will become fundamental to the future working of the Trust.  It is the direction in which every efficient organisation will be moving.    
	2.4.3. For these reasons, HIPB is convinced that there is an inevitability about wireless being the strategic way forward, and that the critical issue is when and how, not whether, it should be implemented by the Trust. 

	2.5. Current Status of the Trust’s Project 
	2.5.1. In recognition of these factors, the Trust formally initiated a wireless project in March 2008.    A competitive tendering exercise was conducted in order to identify a company to provide detailed technical advice, and in June 2008 an external Sheffield-based consultancy (Trust Consulting) was appointed to that role.    
	2.5.2. In subsequent discussions, it was decided that the best course was to wait until the latest international hardware standard (known as IEEE 802.11n) was approved, since this would significantly improve network throughput, capacity, and coverage.   The new standard made significant progress towards approval in January 2009, at which point it became viable to advance the Trust’s planning process more seriously.     
	2.5.3. Consequently, an early version of the OBC was tabled at the Capital Investment Team (CIT) meeting on 7 September 2009, at which it was agreed that a wireless network survey could be undertaken in order to refine costings.   It was also agreed that there was support for the scheme in principle, subject to the need to prioritise the capital plan. 
	2.5.4. The final version of the OBC was then approved at the CIT meeting on 6 September 2010 at a provisional capital cost of £3,096k.   At that meeting it was also agreed that an OJEU procurement should be undertaken, and that provision should be considered for each inpatient ward to receive two cart-mounted laptops (so that the wards could derive immediate benefits from wireless technology).    However, there was some concern that the whole life costs in the FBC should reflect the need to upgrade certain equipment in Year 5, and this has since been included (See Section 5.7 below).  Lastly, CIT pointed out that the FBC would need to be approved by the Board of Directors. 
	2.5.5. Since the OBC was approved, the current position of the scheme is that its provisional capital funding was subsequently reduced by £500k when savings were required to balance the 5 year Capital Plan.   The latest Capital Programme therefore has an allocation of £2,596k of which £58k was spent in FY 2010/11, leaving an allocation of £1,265k in FY 2011/12 and £1,273k in FY 2012/13, subject to final confirmation of costs and phasing. 

	2.6. Scope of the Trust’s Project 
	2.6.1. Given the large size of STH, it is necessary to clarify from the outset which areas of the Trust would be covered by wireless networking. 
	2.6.2. In principle, wireless would be installed in every part of the Trust for which there is a business justification.   This means the following: 
	 Central Campus. 
	 Royal Hallamshire Hospital, including the Tower Block, Jessop Wing, and its University facilities, such as the RHH Seminar Rooms and Academic MRI. 
	 Weston Park Hospital. 
	 Charles Clifford Dental Hospital. 
	 Beech Hill Road, including Trust Headquarters and the University Medical School. 
	 Broomfield Road, including the Research Department and RHH Residences. 
	 Claremont Crescent. 
	 Claremont Place. 
	 Palmerston Road. 
	 275 Glossop Road. 
	 All roads & open spaces within the curtilage of the above buildings. 
	 All car parks located within range of the above buildings (but not otherwise).  
	 Please note that the following are excluded:  23 Northumberland Road, and 307 Western Bank. 
	 Northern Campus. 
	 Northern General Hospital and all related buildings.  
	 All roads & open spaces within the curtilage of the above buildings. 
	 All car parks located within range of the above buildings (but not otherwise).  
	 Please note that the following are excluded:  the School of Nursing & Midwifery at Samuel Fox House, the Community Hospital, the doctors’ flats, all basements, and all roof areas. 
	2.6.3. As regards any new buildings in future, such as the new laboratories at NGH, the requirement for installing networking infrastructure will have to be considered during the business case and design stages on a scheme-by-scheme basis (and this is already happening). 
	2.6.4. A further refinement has been to divide the Trust’s estate into two categories:   Clinical and Non clinical areas.  The difference is that the former will benefit from having an additional wireless tracking capability (eg for specialist equipment, etc), whilst the latter will not. 
	2.6.5. The private hospitals at Thornbury and Claremont are excluded. 
	2.6.6. Provision has been made for university users to have reciprocal guest access across both the University and Trust wireless networks.   In this context, it should be noted that the University Medical School already has its own wireless network project which is being implemented at present.    

	2.7. Format of Business Case  
	2.7.1. This FBC follows the standard NHS 5 Case Model, augmented by a number of appendices, and begins by outlining the Strategic Case. 
	1.1.1.  


	3. STRATEGIC CASE 
	3.1. General 
	3.1.1. This Section begins by explaining why there are some difficulties with developing a business case of this nature and then moves into justifying the approach taken.  

	3.2. Difficulties Faced 
	3.2.1. This is an unusual business case, because it is very difficult to place a financial value on a wireless network.   It has no value in itself.   Instead, its value derives from the user applications which operate over it.   Ultimately, there could be scores of wireless applications used by many thousands of STH staff during the years ahead.  Hence wireless technology is about its potential, based on take up.   The benefits cannot be objectively predicted in advance without some risk of being misleading.   This raises certain difficulties about presenting this business case. 
	3.2.2. First, it would take far too long to enter into a dialogue with every STH directorate and service about what the costs, benefits and take-up of wireless network applications might be for 14,000 staff.   There are too many variables, too many complex financial assumptions would have to be made, and too many busy front-line staff would have to be involved.  Any such approach would leave STH lagging years behind its comparators. 
	3.2.3. Second, directorates and services wishing to adopt wireless networking will need to invest in user applications and devices before their staff can access the new infrastructure.  The difficulty is that neither the Trust nor individual directorates/services can afford to fund both the infrastructure and the applications/devices, and yet the one cannot function successfully without the other.  It follows that there needs to be an equitable way of sharing the total cost, if the outcome is to benefit everyone.  
	3.2.4. Third, as soon as any attempt is made to apportion financial responsibility, demarcation problems arise between the directorate level and the corporate level, because the benefits – by definition - transcend fixed locations and organisational boundaries.   Successfully attributing causality is difficult in a Trust when so many concurrent initiatives are always in progress.   Wireless networking delivers synergies across countless pathways and activities which cannot be neatly divided up (eg who would claim the time savings made by STH staff working across several different wards and/or directorates?).   If one level were to be overly zealous in claiming benefits for its business case, this would undermine the viability of the other’s business case (because double counting must be avoided).   Hence a clear and easily understood boundary must be agreed before any attempt can be made to quantify ‘hard’ financial benefits.     
	3.2.5. Naturally, these difficulties prompt questions about the approach adopted by those other Trusts which have already implemented wireless technology.   As far as can be ascertained, a few Trusts have opted to develop business cases relying on ‘hard’ financial arguments.   But such cases have tended to be Trust-specific and use a different starting point.   Hence there is little value in trying to seek parallels between them and STH, because the detailed circumstances are entirely different.   Although the claims of other Trusts regarding ‘hard’ financial benefits are a useful indication of what might be achievable, they must be approached with caution. 
	3.2.6. Further, very little work has been done to quantify the picture ‘before’ and ‘after’ implementation of most large wireless networks in the NHS, which means that convincing ‘hard’ Trust-wide financial data is either unavailable or incomplete.     
	3.2.7. Given these flaws, most innovative Trusts have preferred to develop their business cases based on strategic necessity.   It is interesting to note that, notwithstanding the lack of ‘hard’ financial data, such Trusts have been sufficiently confident to go ahead with their schemes anyway, and that their business cases have invariably succeeded.  

	3.3. Concept Adopted  
	3.3.1. The logic of this situation points to the need to define carefully who pays for what, and who claims which benefits.  Therefore this FBC proposes a solution whereby the capital and revenue funding of wireless infrastructure would be borne centrally by the Trust, whilst the capital and revenue funding of user applications and devices would be borne locally by directorates and services. 
	3.3.2. Accordingly, this FBC makes no attempt to put forward a financial justification for Trust investment in wireless infrastructure based on ROI, payback, or ‘hard’ financial benefits.    Instead, the case is presented (solely) on strategic necessity.    
	3.3.3. This concept is based on the premise that if the Trust is willing to fund the network infrastructure, then directorates and services will have a real incentive to develop their own business cases for user applications and devices.     
	3.3.4. Once the infrastructure costs are taken out of the equation, the financials should quickly become viable for directorates, thus making rapid take-up attractive, especially as we already know that there is strong latent demand for wireless working amongst many staff.   
	3.3.5. Being on a smaller scale, these directorate business cases will be more manageable.   As normal, they will need to include detailed cost benefit analyses and assess the ‘hard’ financial benefits for each workplace, but local ownership will make it easier to quantify the figures.    
	3.3.6. With the proposed funding of user applications and devices devolved to directorates, the justification for Trust investment in wireless infrastructure is now evidenced under the following headings: 
	 Strategic Direction of the Trust’s Telecommunications Infrastructure. 
	 Strategic Direction of the Telecommunications Marketplace. 
	 Expected Benefits. 
	 Staff Support & Expectations. 
	 Competitive Advantage. 
	 Trust Reputation & Status. 
	 Investment Objectives. 
	 Fit with Trust Objectives. 

	3.4. Strategic Direction of the Trust’s Telecommunications Infrastructure 
	3.4.1. Introduction.   The Trust relies on effective telecommunications systems for every aspect of its daily operations.   The telecommunications landscape is currently changing, and the following paragraphs describe the direction of travel which now lies ahead for the Trust.   Although this analysis is necessarily wide-ranging, its key conclusions are drawn together at the end. 
	3.4.2. Corporate Data Network.   The Trust currently has a large investment in a very extensive fibre optic network.   In general, this is a gigabit backbone network, from which 100/1000 Mb/s cabling runs out to PCs at the desktop or nursing station.   However, the obvious limitation is that it does not extend to the point of care (eg bedside) or service delivery (eg maintenance engineers).   Instead, static PCs become “watering holes” where all staff congregate to enter data.   Another limitation is that managers find it costly and time consuming to make changes to datapoints for new services or re configurations.    Perhaps the most telling limitation is that the Trust is now running out of ways in which it can improve working practices within this static environment eg in order to comply with the 18 week referral to treatment pathway in line with patient rights under the NHS Constitution, the Monitor compliance framework, and our contractual obligations.    Arguably, the only remaining scope for major improvements lies in enhancing the interfaces between people, which means giving them modern mobile communications.  No one seriously envisages these limitations being overcome by anything other than wireless technology.     
	3.4.3. Static Telephone Network.   Many of the same points apply here.  Static telephone extensions are inflexible and linked to fixed locations.   This is not a quality service for staff with cross-site duties and responsibilities.   There are regular delays and (sometimes significant) costs incurred when staff wish to have phones relocated, due to service reconfiguration.   Some idea of the effort involved can be gauged from the fact that the Trust currently employs four telephone engineers on installations, moves, and changes.  Moreover, if users should happen to be relocating across campus, they cannot take their extension numbers with them.   New telephone numbers must be issued to them, and then publicised to all that person’s colleagues and contacts.  Directories, voicemail and service records must also be updated to reflect the change.    This could all be done much faster using wireless. 
	3.4.4. Bleeps.    The present bleep arrangements pre-date the 2002 merger.   This legacy has created a raft of limitations which need resolving.   In simplified terms, the Trust currently uses two bleep systems to provide on-site coverage of the Central Campus, and NGH.   In the past pre-merger, it was deliberately planned that they should use different frequencies in order to avoid causing interference between hospitals.   Nowadays, however, the Trust has a total of 2,250 bleeps in use by numerous staff who need to communicate across sites.   But they are unable to do so efficiently because - in effect – a bleep only works on its home site.   Roaming cannot take place.  Callers need to know which site issued the bleep before they call someone.   Also, the wrong person may be bleeped, because Trust staff do not understand the limitations imposed by the two different frequencies.  This obliges the Trust to adopt workarounds and generally accept that staff are not contactable on other sites (despite their carrying a bleep).   Moreover, any bleep system requires several steps to be taken before communication can be adequately established over a static telephone line between two people, which is time-consuming to achieve.  The logical answer is to replace the present arrangements with a single unified and modern system which has sufficient capacity.   However, this would cost about £300k-£500k of capital, plus £150k-£160k in revenue costs and capital charges.   Many would argue that such sums are better put towards a wireless network, because it offers a more extensive capability. 
	3.4.5. Long Range Pagers.    Pagers are primarily intended for off-site use.    However, historically the lack of bleep capacity obliged the Trust to rent more and more pagers for on-site users (ie as a substitute for bleeps).   In total, this substitution probably costs the Trust about £3k per annum.   It is also unsatisfactory because – for technical reasons - the response time of pagers may be between 10 seconds and two minutes slower than bleeps, which means that users get a poor service.   Wireless networking would resolve this workaround for on-site users.  
	3.4.6. Mobile Phones.    Although some Trust staff do use mobiles internally, it is not generally Trust policy to provide them for operational and clinical use, because there is still a small risk of causing interference.  However, there are exceptions.  For example, some 30 Estates maintenance & technical staff at NGH already use them in order to achieve improved mobility, and similar requests are received from various other staff groups on a regular basis.   Such instances not only incur capital cost but also ongoing call costs.    Also, differences between network providers and their various ‘footprints’ means that large areas of the Trust have no or little coverage.   Well known examples are the Boardroom at RHH, the gold and silver MAJAX Command Centres, and the shrouded bunkers used by radiotherapy.    These blindspots would not be an issue if wireless networking were adopted.     
	3.4.7. BlackBerrys.    There are currently 250 BlackBerrys in use within the Trust at an annual cost of £50k.   Their great benefit is that they are usable both on-site and off site.   However, their distribution is uneven.   Some departments in the Trust (eg IT Services) make extensive use of them in order to improve mobility and thus service levels, whilst there are numerous staff elsewhere still waiting to receive them.  The very fact that they have been such a success makes the case in favour of wireless networking, because the Trust is effectively using the Vodafone and T-Mobile national networks as a proxy to fill its current capability gap.   The main drawback of BlackBerrys is their blindspots, which (again) would not be an issue if wireless networking were adopted. 
	3.4.8. Advantages of Wireless Networking.  Wireless networks possess certain characteristics which are ideally suited to overcoming the gaps and limitations of our present systems.    These are Mobility (which enables staff to work more productively), Simplicity (which makes such networks easier to deploy than cabled networks), and Flexibility (which provides user access “anywhere anytime”).  Once wireless networking has been accepted as a core enabling architecture for the Trust, it would be possible to incorporate it into the design of all new buildings in future, thus providing tangible benefits for patients and staff from the outset, as well as reducing the need for cabled technologies which have expensive lifetime costs (eg when reconfigurations occur).   Later passages in this business case will illustrate exactly how these principles could translate into practice. 
	3.4.9. Current Pressures.  There are particular pressures with the Trust at present concerning wireless.    These fall into two broad categories.   The first is the risk of piecemeal developments which will cost the Trust more in the long run.   For example, staff at the Cystic Fibrosis Unit at NGH are very keen to access wireless technology in order to support ward rounds.   Also, staff at the Gamma Knife department on A Floor at RHH urgently wish to provide a wireless facility in waiting areas because their patients expect this in a modern high quality unit.  Moreover, the staff in Clinical Engineering Maintenance have been investigating the scope for using wireless as a means of setting the internal clocks of medical equipment in a consistent way across the entire Trust (in order to eliminate the potentially unwelcome variations which result from manual clock setting).   Most recently, interest has been expressed by the Hospital At Night Steering Group in Nervecentre software  which requires wireless infrastructure in order to be fully effective.  The second category is the risk that certain Trust projects will be seriously compromised by the lack of wireless technology.    For example, it is known that the STH blood tracking system cannot work using the docked off line method, because the Trust uses the Active Directory password system, and the PDAs would have to store everyone’s password.  Hence there is a risk that if a PDA were stolen (even if encrypted), criminals could access all passwords.   Blood tracking therefore requires wireless networking for better security.  There are other examples where ward-based work and projects will be compromised without wireless.  These include ICE results requesting and reporting, clinical patient records, wristbands, infection control, phlebotomy, blood glucose analysers, etc.  Lastly, a Trust-wide wireless network is a pre-requisite for Electronic Prescribing and Medicines Administration (EPMA), which is an area where all our neighbouring DGHs have already moved ahead. 
	3.4.10. Wireless Facilities for Patients.   The increasing use of mobile devices by patients means that patient expectations have now become an important factor.  Within the space of only a few years, most acute hospitals have concluded that the provision of wireless facilities for patients is probably essential.   This is because when patients are ‘grounded’, either in waiting rooms or on wards, they like to spend their time usefully by keeping in touch with family, doing work, or keeping amused.  Patient recovery times are apparently improved by access to good entertainment systems, and in future this will include access to the internet via a wireless network.   For all these reasons, the design of the proposed STH Trust-wide wireless network specifically allocates a separate and securely isolated channel for patient use.   
	3.4.11. Conclusions.    Key points are that: 
	 In many respects, there is nothing amiss with the Trust’s existing communications technology.    Despite existing limitations, it is (technically) sound and works.   Most staff receive a good service.   But the world has moved on, and the landscape is now changing around our present systems.    There are opportunities to do better. 
	 In particular, staff are poorly served by the Trust’s mobile telecommunications services.    This has serious implications for cross site users, and managers are impacted by inefficiencies in their working lives on a daily basis.    
	 As a better way forward, wireless networking offers mobility, simplicity, and flexibility.  It is arguably the only way in which the Trust can now achieve a significant leap forward in its internal communications, especially in terms of cross site working.   Only networking can transcend the static environment, allowing clinical pathways to be significantly re-designed. 
	 If wireless networking were adopted, the corporate data network and static telephone network would remain in being.  Both networks would shrink wherever users desire mobility, but not where fixed access is still a requirement (eg in most offices). 
	 As regards the corporate data network, its backbone will still be necessary, not least because the proposed wireless network will connect into it.   However, the number of datapoints required (and changes to them) should diminish over time. 
	 As regards the static telephone network, it will continue to be maintained.    Although the current platform will steadily decline in terms of usage and cost, there will be a need to maintain the viability and currency of what remains in use.  
	 All evidence suggests that the strategic direction of the Trust is bound to be towards rationalisation, unification and improvement of its internal telecommunications systems.   Wireless networking holds out the prospect of not only addressing many of the existing limitations but also offering new services and benefits.   The next section examines how other Trusts have exploited those benefits. 

	3.5. Strategic Direction of the Telecommunications Marketplace 
	3.5.1. Introduction.   The marketplace for voice and data communications is changing rapidly.    Converged capabilities are now the norm.   Therefore this Section begins by outlining the new capabilities which are available, and then describes the successful experiences of Trusts which already use them.  This is important because manufacturers are already drawing lessons from these trends and increasing their investment in wireless technology.   The result is that more and more user applications will be wireless-based in future, and thus STH purchasing choices will soon narrow. 
	3.5.2. Wireless Applications.    Essentially, there are four types of user application which employ wireless technology.    These are:   
	 Mobile Voice.    A new generation of mobile communications solutions is now available, mature, and proven.   Typically, hospital staff are issued with a wearable hands-free device.  It weighs less than two ounces and can be clipped to a lapel, worn as a wristwatch, or hung on a lanyard.   Staff simply push the call button whenever they wish to speak to a colleague.  The system then instantly sets up a voice conversation between the parties involved.  This offers huge efficiencies by cutting out all the steps involved in bleeping/paging and then responding by telephone.   It also gets away from the rigid link between a device and its nominated owner.   With this new technology, devices can either be issued individually or be held in bulk by a department to be issued to staff whenever necessary.   The latter option is possible because the call numbers can be electronically reallocated as necessary on a daily basis.   This would be very helpful in, for example, shift-based workplaces.  The outcome is that almost every member of the Trust could eventually enjoy such communications, which would be instant, efficient, and pervasive.    All the standard features associated with good telephony would also be available, such as group calls, conference calls, call forwarding, and so on.    This type of solution has now become a mainstream offering from leading telecommunications companies.  Such solutions are sometimes called ‘killer applications’ because they make the previous generation of systems redundant almost overnight.   The typical supplier cost (excl.VAT) for 450+ users in a shift-based environment is quoted by Vocera as being £285 per user in the first year, and £98 per user in subsequent years.   This cost reduces significantly if there is greater take-up.   This is explained further at Appendix B, and more improvements to the product were announced by Vocera in October 2011 . 
	 Mobile Data.   Similarly, highly advantageous data solutions are being marketed by market leaders in the computing world.   In the past, wi-fi laptops or notebooks were the traditional means of data collection and transmission.    Nowadays, however, mobile tablet devices are being made specifically for the healthcare market.    Weighing only three pounds, these are lightweight, spill resistant, robust, and easily disinfected.   Some versions of this product can read barcodes, wireless tags and smartcards, as well as incorporating digital camera capabilities.  Over 10 companies, including iSOFT and McKesson, have already adapted their medical software for use on these tablets.   As a result, hospital staff can confirm a patient’s identity, update that patient’s electronic record, monitor vital signs, and administer drugs with less chance of error.  Clinical workflow is enhanced, administrative tasks are eased, and greater accuracy is achieved at the point of care.   One nurse in the USA is quoted in a promotional filmclip as saying that:   “It’s like carrying your office with you, and I wouldn’t be without it”.   The typical cost of a basic tablet device is under £1,200, excluding VAT.   More recently, there has been rapid take-up of ‘iPad-like’ devices with wi fi as a low cost way of accessing data on the move.   The cost of these devices starts at around £430 (incl.VAT) and goes up to £700. 
	 Tracking Applications.  Strictly speaking, tracking is known as Radio Frequency Identification (RFID).   There are now dozens of companies worldwide which market RFID applications for healthcare.  Such applications can be used to track patients, staff, babies, surgical instruments, high value equipment (eg in operating theatres), low value but important equipment (eg wheelchairs on wards), and any type of supplies or stock.   When used to track human beings, there are legal issues about human rights and consent to be considered, but from a technical viewpoint RFID tagging is tamper proof, works well, and has a ‘read’ range of up to 1,000 feet.   This is very useful for ATD purposes and for tracking elderly, confused, and high risk patients.  Alerts can be programmed into RFID deployments, and consequently the National Patient Safety Agency (NPSA) is supportive of this type of technology for positive patient identification using wireless wristbands.  For example, it is claimed that NHS trials have shown that the use of automated identification can improve successful patient checking from 17% of instances to 81% .   Although much depends on the requirement, the typical cost of a tracking application is between £3k and £170k, excluding VAT. 
	 Specialised Applications.  There are a small number of instances where wireless networking is valuable in terms of building the foundation for certain specialised applications.   One obvious example is the i-Bleep system .   This is an intelligent bleeping system which uses a web-based application to provide communications between doctors and their wards, especially at night.  Its great advantage is that it allows calls to be prioritised, which is particularly useful for teams who are on call.  Communication is instant.   Calls are colour-coded to indicate their urgency, and doctors receive full details of why they are being called, and where they are needed.   It is widely used in the NHS and elsewhere, and many organisations such as Royal Bournemouth & Christchurch NHS Foundation Trust are strong champions of it.   However, for truly effective usage, a Trust needs to have 97% wi-fi coverage.   Although the software used to be free to NHS Trusts, it now costs £23k per annum for a site licence, plus smart PDAs at a unit cost of under £220 each, excl. VAT.    Another example is VitalPAC designed by The Learning Clinic .   This is a software system which uses PDAs and other mobile devices to record, store and analyse a patient’s vital signs data.  The data is then transferred to a central server and made available over wireless to clinicians anywhere in the hospital.    It is increasingly used in the NHS because it can quickly identify deteriorating patients and advise if further escalation is appropriate, for example, by increasing the frequency of observations or referring to a consultant. 
	3.5.3. Experiences of Other Trusts.  Numerous Trusts in the UK have been using wireless applications for some years now.   In alphabetical order, examples of their experiences are as follows: 
	 Abertawe Bro Morgannwg University Hospital NHS Trust (which serves Port Talbot, Bridgend, and the Vale of Glamorgan) implemented a large wireless network in early 2009.    The benefits were extensive.   The number of unnecessary bleeps was reduced by 43%.   Discharge procedures were improved, becoming “an astounding success”.  Clinical decisions were made more quickly.   Less time was spent trying to track down test results or colleagues.  Junior doctors now spend more time with patients, and the quality of teaching has improved too (because less time is wasted during ward rounds). 
	 Aintree University Hospitals NHS Foundation Trust implemented a large-scale wireless network in 2007, together with mobile voice.   One of the key benefits was to reduce many of the communications difficulties interfering with the smooth running of operating theatres, for example, locating an available porter, arranging equipment changes, altering the theatre ‘running’ order or contacting ward staff.    More recently, the network has been viewed as a pre-requisite for deployment of the Trust’s EPR system.  
	 Belfast Health and Social Care Trust implemented Trust-wide wireless networking in 2007 and found that new mobile voice technology saved an estimated 4,000 hours of wasted time annually in A&E at the Royal Victoria Hospital alone.   Overall, doctors expressed a 167% increase in their satisfaction rate with internal communications, and nurses reported a 100% increase in their satisfaction rate.   This gave them more time to spend with patients. 
	 Barts and The London NHS Trust announced a major pilot of wireless networking on its wards in 2009.   Barts itself is planning to open a new site, and the Royal London is being rebuilt for 2016.  The Trust believes that if this pilot succeeds, it will be forward-thinking and cost-effective to deploy wireless at both of these new builds from the outset.    
	 Cambridge University Hospitals NHS Foundation Trust has used wireless at Addenbrookes Hospitals for several years now, where its benefits have been to reduce paperwork, give instant access to patient records, and achieve faster patient diagnosis, thus helping (for example) to reduce cancer treatment times. 
	 Georg Eliot NHS Hospital in Nuneaton implemented a Trust-wide wireless network in 2004.  By 2005, it had concluded that ROI on a small number of mobile applications and devices using that infrastructure would be achieved within 15 months. 
	 Gloucester Hospitals NHS Foundation Trust implemented a wireless network across 63 wards, starting in January 2009.    It has proven to be very reliable with few issues.   It is being used the platform for improving voice communications around the Trust, for implementing RFID for equipment tracking, and especially for rolling out mobile applications in emergency care.   A senior manager said:   “It frees IT staff to work on other projects, and the wireless network looks after itself”. 
	 Heart of England NHS Foundation Trust in Birmingham uses a wireless network which enabled it to implement Electronic Prescribing and Medicines Administration (EPMA) extensively across its wards and theatres between 2005 and 2009.   Benefits have been reduced prescribing errors, reduced paperwork, faster TTO process, and better stock control.   It also uses RFID patient wristbands for safe surgery and MAJAX triage purposes. 
	 Ipswich Hospital NHS Trust introduced modern mobile voice communications for its portering service in 2008 and found that there was a much faster response to requests for urgent patient moves, and that – overall – porters worked more efficiently.   
	 Imperial College Healthcare NHS Trust has used wireless technology ever since 2005 when St Mary's Hospital, Paddington, found that surgeons benefited greatly from improved communications.  When working there as a surgeon, Lord Darzi became an enthusiastic supporter of how wireless applications could improve ward rounds.  The hospital is now trialling RFID patient wristbands. 
	 James Paget University Hospitals NHS Foundation Trust at Great Yarmouth uses wireless networking in its Emergency Assessment and Discharge Unit.   This is combined with an in-house patient tracking system accessed from static and mobile devices.  This system has a wide range of functions and is already proving an asset for immediate patient management and data collection, including audit.   
	 Mid-Yorkshire Hospitals NHS Trust has been progressively implementing wireless networks in its hospitals and new builds since 2007, because it believes this will improve bedside care, enable RFID asset tracking, reduce storage space, and help towards being paper-free. 
	 NHS Lincolnshire is a PCT which implemented a large-scale wireless network in 2010.   Although the initial rollout was to 12 sites, the network will eventually become the primary communications infrastructure for all GP surgeries, clinics, community hospitals, and district nurses.  A senior manager said: “Healthcare professionals can access and update medical notes ‘on the run’, and patients are getting a far better service.   But what makes this technology exceptional, though, is how little it demands of our IT department.   Ultimately, this wireless infrastructure has outperformed expectations for both users and IT”. 
	 Nottingham University Hospitals NHS Trust announced in early 2008 that it was implementing a Trust-wide wireless network, because it would release more time for patient care, ensure that the most current information was always available at the point of care, and enable RFID tracking of expensive equipment.   By April 2010 an ACCA report had shown that patient waiting times had been cut by a third in Nottingham’s emergency department following the implementation of this network and associated wi-fi telephony.   Although the situation may not be entirely comparable to STH, the report estimated that the time savings equate to one full-time doctor per year.    The report also pointed out that wi fi phones have improved security, as staff no longer have their names and next location called out over the tannoy.  Nottingham expects to have achieved full ROI within 14 months. 
	 Newcastle Upon Tyne Hospitals NHS Trust implemented a Trust-wide wireless network across its five hospitals some years ago, using converged voice and data.   At the macro level, the network has facilitated faster decision-making for patients and is now underpinning the Trust’s latest multi-million pound investment in EPR.   At the micro level, it has led to (for example) much better stock control of chemicals and equipment in the laboratories, and hence improved financial control in that area.    
	 Royal Cornwall Hospitals NHS Trust implemented a Trust-wide wireless network in 2006 and was very pleased with the results obtained from its new mobile voice technology.   There was a 40% increase in the number of CT Scans performed per day.   Also, the distance walked by Clinical Imaging Assistants was decreased by 50% from 15 miles to 7.5 miles a day.    Additional wireless applications now being considered included RFID asset tracking and bedside prescribing. 
	 Royal Liverpool & Broadgreen University Hospitals NHS Trust carried out a trial of mobile voice in 2006 and was so impressed that it adopted the new technology on a widespread basis before the trial was complete.   Delayed starts were costing the Trust £90,000 annually in one operating theatre alone.  Instead, it is now seeing considerable improvements in communications between all parties involved in preparing theatres and patients for operations.  In a controlled study, it found only one delayed start of an operation over a month, compared to 14 delays in the controlled theatre.   This allowed 10 more operations to be conducted in the controlled theatre. 
	 Salford Royal NHS Foundation Trust undertook a small wireless pilot in 2008 and found that phlebotomists were able to take blood from 24% more patients per shift, and that 3 (loaned) mobile data devices saved £30k per year.   Also, duplicate blood tests were greatly reduced.   Overall, the project reinforced the conviction that mobile data devices should be procured for use at the bedside in readiness for EPR.   In September 2011 the Trust announced that it would also be rolling out the i Bleep system. 
	 Scarborough NHS Trust implemented a Trust-wide wireless network in 2007.    The main reason was its benefit as a core enabler allowing staff to be more flexible and real-time in their approach to patients.   Other reasons were RFID patient tracking and access to test results at the bedside. 
	 Southampton University Hospitals NHS Trust implemented a Trust-wide wireless network in 2008.   The main advantage has been data entry at the point of diagnosis, which helps to mitigate the risk of transcription errors, allows treatment to start quicker, and ultimately reduces the length of stay.  Mobile voice is now being added, and RFID equipment tracking will follow.    
	 United Bristol Healthcare NHS Trust adopted a Trust-wide wireless network in 2005, because it provides a fast and efficient way of entering and retrieving patient data in wards and theatres.  The use of wireless is now being considered to remotely monitor seriously ill patients on the wards, if there are insufficient beds for them in the Intensive Care Unit. 
	 University College Hospitals NHS Foundation Trust implemented a Trust-wide wireless network across its eight hospitals in London and found that it freed up the way that staff worked, and that it was highly beneficial in allowing patient records to be accessed and updated in real time anywhere in the Trust.  
	 University Hospitals Coventry & Warwickshire NHS Trust implemented a Trust-wide wireless network in 2007-08 and has praised the significant improvements in care which have resulted from having realtime access to imaging and medical records via mobile point-of-care trolleys.   It wishes to adopt handheld devices and believes that “substantial” cost savings will result from using modern mobile voice comms. 
	 University Hospitals of Morecambe Bay NHS Trust implemented a Trust-wide wireless network across its three hospitals in 2007.   Some of its reasons were to achieve improved mobile voice communications, support the Hospital At Night initiative, introduce RFID equipment tracking, and prepare for bedside EPR. 
	 University Hospital of South Manchester NHS Trust implemented a Trust-wide wireless network in 2007 to help doctors work more effectively, support the Hospital At Night initiative, and ensure compliance with legislation governing doctors’ hours. 
	 Wirral University Teaching Hospital NHS Foundation Trust began using a Trust-wide wireless network in 2009 and has found the main benefit to be that clinicians enjoy a level of flexible working which they never had before.  They can now move around a ward and have image data or patient records delivered whenever they need them. 
	 York Hospitals NHS Foundation Trust adopted wireless networking in 2008, and managers were surprised at how quickly staff opted to exchange their bleeps for ‘wearable’ mobile voice devices.     
	3.5.4. Conclusions.     Key points are that: 
	 Wireless technology is the strategic platform of the future.   It reduces reliance on ‘one size-fits-all’ computing, overcomes bottlenecks, and holds out the prospect of designing solutions more closely to meet user needs.    It is thus a core enabler for a raft of potential improvements.  Although the benefits are difficult to quantify, it is clear that these improvements lead to far higher levels of efficiency.  This eventually feeds through into improved patient care, higher income, and cost savings. 
	 Commercial companies in the IT marketplace are well aware of this.  They are steadily increasing their investment in wireless applications.  Consequently, technology choices are now shrinking.   Historically, old technologies have always been dropped very quickly by the market (eg betamax, taped music, videos, analog TV, etc).  Soon public telephone boxes and home telephones will disappear, because of the ubiquitous use of mobiles.   In the same way, fixed networks in hospitals will recede in importance because of wireless.    
	 Overwhelmingly, the strategic direction of the marketplace is driving all NHS Trusts towards investing in wireless infrastructure.   Patients and staff will soon expect every transaction to be digital and instant.   Those Trusts which delay over wireless will lose the chance to gain large-scale experience of this new technology and its real operational benefits.  The next section analyses the specific benefits for STH. 

	3.6. Expected Benefits   
	3.6.1. Introduction.    During the development of this business case, numerous STH senior managers were asked to describe what benefits wireless networking might bring to their services (assuming that they had successfully raised local business cases to fund the necessary user applications and devices).   The results are shown at Appendix C, which lists nearly 50 functional areas within the Trust where scope exists to use wireless in ways which would add value to the Trust.    It is an impressive list.    In many instances, there would be real gains for individual directorates and services.   But it is the total which justifies the investment.   Taken together, these gains offer true synergies, in that the whole greatly exceeds the sum of the parts.    Once a critical mass is reached, these user applications will have the capacity to lift the Trust’s operations to new levels of efficiency and quality of care.    Numerous care pathways will be impacted by a whole range of improvements which - although perhaps small on their own – could eventually deliver a step change in the Trust’s capability.   The key potential outcomes are described below. 
	3.6.2. Patient Care.    The analysis at Appendix C, plus the experiences of other Trusts, shows that patient care could be improved by wireless networking in the following ways:  
	#
	Potential Benefit
	Potential Outcome
	1
	Improved internal communications
	More time released for patient care
	2
	Faster test results
	Improved diagnosis & shorter LOS
	3
	Bedside data collection 
	Improved working lives & efficiency
	4
	More efficient ward rounds
	Improved patient discharge rates
	5
	More checks & thus reduced errors
	Improved patient safety 
	6
	More effective radiation protection
	Improved patient safety
	7
	Better availability of information
	Improved patient experience
	8
	Electronic patient tracking
	Improved patient care
	9
	Electronic baby tracking
	Reduced risk
	10
	Electronic wheelchair tracking 
	More time released for patient care
	11
	Better communications at night
	Improved working lives & patient care
	12
	Wi-fi foundation laid for EPR
	More effective EPR implementation
	3.6.3. Financial Strength & Stability.   The analysis at Appendix C, plus the experiences of other Trusts, shows that financial strength and stability could be improved by wireless networking in the following ways:  
	#
	Potential Benefit
	Potential Outcome
	1
	Improved clinical coding
	Increased income
	2
	Improved scheduling
	Increased income
	3
	Improved outpatient clinics
	Increased income
	4
	Improved use of operating theatres
	Increased income
	5
	Improved clinical workflow
	Increased income
	6
	Improvements in stock control 
	Cost savings
	7
	Improved use of medical equipment
	Cost savings
	8
	Easier service re-design
	Cost savings
	9
	Less cabling required in new builds
	Cost savings
	10
	Improved home working
	Telephony cost savings
	11
	Reduction in loss & theft of assets
	Cost savings
	12
	More accurate asset registers
	Improved financial management
	3.6.4. Capacity & Capability.     The analysis at Appendix C, plus the experiences of other Trusts, shows that capacity and capability could be improved by wireless networking in the following ways:  
	#
	Potential Benefit
	Potential Outcome
	1
	Faster decision-making 
	Improved efficiency & effectiveness
	2
	Faster response times
	Improved efficiency & effectiveness
	3
	Better access to knowledge
	Improved efficiency & effectiveness
	4
	Removal of comms blindspots
	Improved efficiency & effectiveness
	5
	Better use of email facilities 
	Improved efficiency & effectiveness
	6
	Flexible hot-desking
	Improved efficiency & effectiveness
	7
	Better hospital security
	Improved public satisfaction
	8
	Better facilities for patients & their visitors
	Improved public satisfaction
	9
	Demonstrable modernisation
	Improved Trust reputation & status
	3.6.5. Conclusions.   It is very difficult to quantify these potential benefits in financial terms without diverting very busy front-line staff into investigating and verifying the claims made by telecommunications suppliers.    However, there is strong consensus amongst STH senior staff that ample scope exists to move forward in all these areas.   There is a large reservoir of added value waiting to be tapped.   Detailed local business cases will provide the necessary ‘hard’ financial data to justify expenditure on the user applications and devices needed, and directorates are best placed to do this work. 

	3.7. Staff Support & Expectations  
	3.7.1. One of the interesting factors to emerge from the process of developing this business case has been the level of staff support for it.   It is impossible to overstate how much support exists amongst directors, managers, and staff.    
	3.7.2. This was particularly evident when the wireless site survey was conducted during Summer 2010.   Everywhere that the survey team went, they received a wholly positive welcome from Trust staff who contributed enthusiastically, often commenting that wireless networking is – in their view – essential.     
	3.7.3. For example, everyone seems to know a UK hospital where wireless is already in use.    Indeed many STH staff already use wireless themselves at home, or their children do.   One STH clinical director summed up the situation perfectly by saying that “Nowadays wireless technology is beginning to feel like a utility, just like water or electricity, and we ought to have it”. 
	3.7.4. Also, in April 2010 a bar-coding and tracking standards company (known as GS1 UK) carried out a survey of UK hospital nurses in conjunction with the Nursing Standard.   The main findings were that patient records, lab results, and medical equipment go missing at least once a day.   Overall, the survey concluded that each UK nurse spends almost four hours every week searching for these items.  Even allowing for the vested interest of the survey’s commercial sponsor, a wireless network would be well worthwhile if it contributes to saving four hours per nurse per week.     
	3.7.5. Finally, wireless networking will directly contribute to the Trust’s Corporate Strategy, of which the Third Pillar is Engaged Staff who are fully equipped to provide excellent clinical and customer care. 

	3.8. Competitive Advantage  
	3.8.1. Having already considered the benefits of wireless networking for STH, it is now appropriate to survey the Trust’s competitors and comparators, so that the overall trend in South Yorkshire and its environs can be assessed.   This may provide some insight into whether any Trust has yet achieved competitive advantage. 
	3.8.2. Leeds Teaching Hospitals NHS Trust completed a wireless network pilot in January 2011. Subsequently an FBC went to the Board of Directors for approval in February 2011.    Since then a procurement has been undertaken using the Buying Solutions framework, and the Trust will be looking to award contract sometime in November 2011.    The full deployment of wireless will start immediately afterwards. 
	3.8.3. Doncaster and Bassetlaw Hospitals NHS Foundation Trust is currently rolling out its wireless network across various ‘ad hoc’ clinical areas.   This is primarily in order to support e-prescribing at the bedside.  The network is also designed to carry mobile voice and data, and in due course the Trust wishes to deploy RFID.  The aim is to steadily expand this network into a Trust-wide infrastructure.  However, the rollout is still under way, motivated by a policy of covering those clinical areas where it will give the most benefit. 
	3.8.4. Barnsley Hospital NHS Foundation Trust implemented a Trust-wide wireless network for clinical areas between 2007 and 2010.   Then a lull occurred for a while for various reasons.   However in 2011 there was renewed interest, and plans are now under way to extend the network across the entire campus, so that it covers non-clinical areas too.    In particular, the porters have found wireless telephones to be very useful, and this facility is now being extended to other non clinical services.   There is perceived scope to achieve even more benefits by using the concept known as location services, whereby an internal telephone user can place an automated call asking (for example) “where is the nearest wheelchair to my location?”.     
	3.8.5. Rotherham NHS Foundation Trust has recently completed the rollout of its wireless network to all clinical areas.   At present the network is mainly being used for administrative and business purposes.    However, clinical uses are expected to begin with implementation of an EPR project imminently, followed by e-prescribing, and eventually RFID.  The concept is to provide support at the bedside by using laptops mounted on carts.   
	3.8.6. Sheffield Children’s NHS Foundation Trust has a small well-established wireless network.  Further extension to the wireless network is anticipated within Phase 2 of the Trust’s telephone business case over the next two years, as an added value section and within the anticipated expansion of the Trust.   The Trust is embarking on a revised IM&T strategy for the replacement of its current PAS system, which will include access to methods which depend on a robust wireless infrastructure.  
	3.8.7. Chesterfield Royal Hospital NHS Foundation Trust approved an FBC some time ago for a wireless network to cover inpatient areas (only).  The infrastructure was to have been implemented during FY 2009/2010, but progress was delayed by a year because of a slow start to the rollout of e prescribing and medicines administration.  Once operational, the network will be used for patient administration and test results.  Also, the Trust eventually hopes to move towards Internet Protocol (IP) telephony and some use of RFID asset tracking. 
	3.8.8. From this, it can be concluded that STH is only slightly behind the majority of its competitors and comparators in South Yorkshire and environs.   No single neighbouring Trust appears to have achieved outright competitive advantage.   Of greater concern is the Trust’s position in relation to other leading hospitals in the rest of the UK, and this will be considered next. 

	3.9. Trust Reputation & Status   
	3.9.1. Section 3.5.3 above (Experiences of Other Trusts) shows that many other large Trusts have been implementing wireless networks for some years now.  The early adopters began in 2005 06, whilst the majority followed in 2007-08.    
	3.9.2. Several of them (eg in York, Liverpool, and Coventry) have already won prizes for their innovative use of wireless technology.  Others have publicly-stated plans to use wireless as a means of gaining competitive advantage.   For example, the Director of Health Informatics at Nottingham was quoted in early 2008 as saying that:  "This multi million pound (investment in a Trust-wide wireless network) marks an important step towards our declared aim of being the best teaching acute trust by 2016”.    
	3.9.3. STH rightly enjoys a reputation for innovation and continuous improvement.    It has won the Hospital of the Year Award twice, and it is committed to achieving high standards.   Many of its facilities are world class, and it aspires to being one of the top 100 hospitals in the world.    
	3.9.4. In the light of this, it would seem that STH is probably lagging about three years behind the majority of other leading UK Trusts in this field.    Whilst this may not seem too serious at first sight, it should be borne in mind that this FBC is unlikely to be implemented until 1 November 2012, by which time the gap will have widened further.    
	3.9.5. If STH support for wireless networking were to falter for any reason, it would result in the Trust being overtaken by numerous other Trusts.   Commissioners would perceive the Trust as being slow to embrace new ways of working, the NPSA (although being phased out in 2012) would question the situation, and staff would be unable to deliver the type of services necessary in the modern world.   This would be a source of regret when the cost is measured against the Trust’s annual turnover of £800m. 

	3.10. Investment Objectives 
	3.10.1. For all these reasons, the investment objectives are: 

	3.11. Fit with Trust Objectives 
	3.11.1. The fit with Trust objectives is excellent, although affordability must always be taken into account.  A Trust-wide wireless network has significant potential to contribute to the Trust’s strategic vision which consists of: 
	 Achieving clinical excellence. 
	 Being patient-focused. 
	 Engaged staff, so that they are fully equipped and supported to deliver care. 
	3.11.2. But there are financial dimensions too.  The NHS Confederation, the King’s Fund and many health economists have observed that Trusts face a much tighter financial situation from now onwards.    
	3.11.3. Further, the recent White Paper ‘Liberating the NHS’ stresses that “unprecedented efficiency gains” will be needed over the next five years.   During this age of austerity, more emphasis will be placed on national outcome goals, best practice tariffs, quality indicators, CQUIN payments, and clinical commissioning group (CCG) priorities from FY 2012-13 onwards.   Hence Trusts will have to improve quality and become more productive or face cuts in real terms.   
	3.11.4. For all these reasons, there is now a window of opportunity for STH to implement wireless infrastructure as a vehicle for delivering such improvements.      
	3.11.5. Since the OBC was approved by the Trust on 6 September 2010, the original objectives of the proposed investment have been continuously reviewed and reassessed.    On every occasion they have been confirmed as still valid, and no major changes or new factors have occurred within the organisational environment which would throw this into doubt.   Indeed the passage of another year has only strengthened the sense of urgency behind this scheme.    

	3.12. Summary 
	3.12.1. This Case is based on strategic necessity.  It proposes a sensible division of responsibility whereby the Trust would fund the infrastructure needed, and directorate business cases would fund user applications and devices.   Leaving the latter aside, the various options for achieving STH Trust-wide wireless infrastructure are explained next.  
	 


	4. ECONOMIC CASE 
	4.1. General 
	4.1.1. An Option Appraisal has been carried out.     
	4.1.2. The scope of the NHS National Programme for Information Technology (NPfIT) does not include this type of wireless network (and in any event the Department of Health recently announced an acceleration in the dismantling of this Programme).     Therefore, realistically, there are only four possible choices. 

	4.2. Option 1 – No Implementation of Wireless Network  
	4.2.1. It must be conceded from the outset that Option 1 is a possibility.  However, it would mean retaining the status quo.  This would not allow new computer and telecommunications applications to be deployed, and thus numerous future benefits would be foregone.    
	4.2.2. It would seem perverse for one of the UK’s top performing acute trusts to delay such a step change in strategic infrastructure which is capable of enabling so many future efficiency gains.  It does not accord with the innovative track record of STH since its formation, and many STH senior managers believe that Option 1 cannot be maintained for much longer. 

	4.3. Option 2 – Pilot or Partial Implementation of Wireless Network  
	4.3.1. The Trust has already gained small-scale experience of wireless networking.  A decade ago a pilot project took place on the RHH wards, and more recently pilot schemes have been implemented in Theatre Recovery at RHH, and in the Renal Unit at NGH.    (There are a few other examples of wireless usage in the Trust, but these are not strictly comparable to the type of networking under discussion in this FBC).   Such pilots have enabled certain conclusions to be drawn.    
	4.3.2. First, there is a relationship between user applications and the underlying network.   In order to justify the expense involved, there must be a reasonable number of useful applications which can be deployed.  Although these are now available in the marketplace, many of them require wide area coverage to be truly effective.    Obvious examples are results requesting & reporting and electronic patient records, but there are many others.   Partial implementation does not maximise the true potential of wide area applications.    
	4.3.3. Second, the topography of the Trust is characterised by a wide range of legacy buildings.  These are often situated on uneven ground, causing blind spots.   Also, many are next to public roads and/or private buildings, giving rise to security concerns.   Hence it is necessary to invest in facilities for central network management, zone control, and high quality firewalls & encryption.  Such expensive core infrastructure can only be justified if the cost is spread over a wide area implementation, which implies on a Trust wide basis.   
	4.3.4. Third, pilot projects have already been implemented in many other hospitals in the UK and worldwide.  These pilots have succeeded and invariably been expanded into full scale operational use.   Wireless is now mature technology, and we are unlikely to learn anything new through launching a pilot scheme. 
	4.3.5. Lastly, a major conclusion from other Trusts is that a localised implementation only delivers localised benefits, and that the potential for achieving synergies along numerous complex care pathways would be lost in a partial implementation.    
	4.3.6. For all these reasons, a partial implementation would not be cost-effective.  All the Trust’s technical advisors favour a more comprehensive approach, and the Informatics Directorate strongly recommends implementing the system on a Trust-wide basis. 

	4.4. Option 3 – Full Implementation Spread Over a Long Period 
	4.4.1. Arguably, it might be beneficial to spread the implementation over several financial years.    However, there are drawbacks to this.   It would delay the operational benefits for users and thus not address the present pressures for piecemeal wireless developments to be undertaken across the Trust.   Significantly also, the Trust’s 5 Year Capital Plan has now been stabilised after much effort and currently makes provision for most of the expenditure to occur ‘back to back’ in FY 2011/12 and 2012/13.   Perhaps most importantly, the installation work needs to be carried out as one single (ie compact) work package, so that the supplier can achieve scheduling efficiencies.    If this is not done, the Trust will incur higher costs due to the need to employ cabling teams in ways which are more protracted and less cost effective.    Hence it is preferable to consider the next option. 

	4.5. Option 4 – Full Implementation Spread Over a Short Period 
	4.5.1. The outline implementation plan at Appendix D shows how wireless network infrastructure could be installed during calendar year 2012.  This would meet the technical need for a quick but comprehensive implementation, reduce the cost, and enable benefits to be realised from 1 November 2012 onwards.   It is a sensible timescale which would provide key Trust stakeholders (eg Estates) with sufficient advance notification for forward planning and resourcing.     

	4.6. Summary  
	4.6.1. Option 4 (Full Implementation Spread Over a Short Period) is the preferred solution because it is a single work package, is more cost effective and offers the best fit with the Trust’s Capital Programme, the lessons learnt so far, and the desired benefits.    The costs of this option are covered next. 
	 
	 
	 


	5. FINANCIAL CASE 
	5.1. General 
	5.1.1. This Section presents the estimated capital and revenue costs of Option 4.     

	5.2. Asset Life 
	5.2.1. The various components will necessarily have different asset lives.   Asset life for the core components will be 5 years, whereas asset life for the access point components & cabling will be 8 years.    
	5.2.2. However, the implementation date for both is assumed to be 1 November 2012.   The rationale is that although the core components will be installed in Spring 2012, and although testing of them will continue throughout Summer 2012, the core components will not be fully operational until the rollout of cabling and access points is completed and integrated with them, which is scheduled for 1 November 2012.        

	5.3. Implementation Timetable 
	5.3.1. A timetable is at Appendix D.  It shows the steps needed to achieve the proposed implementation date of 1 November 2012.     

	5.4. Capital Costs 
	5.4.1. These are estimated to be as follows: 
	5.4.2. The current position regarding capital funding of this scheme is that the OBC was approved by CIT on 6 September 2010 at £3,096k.   This was subsequently reduced by £500k when savings were required to balance the 5 year Capital Plan.   The latest Capital Programme therefore has an allocation of £2,596k of which £58k was spent on survey and consultancy costs in FY 2010/11, leaving an allocation of £1,265k in FY 2011/12 and £1,273k in FY 2012/13, subject to final confirmation of costs and phasing.    
	5.4.3. Following recent completion of the OJEU procurement process, the final cost estimates (£2,815k) are now known.   In arriving at these, considerable efforts have been made to reduce the capital costs beyond the figures already achieved by the competitive tendering process.   For example, during early November 2011, nearly £200k of cost reduction measures were implemented in order to make the scheme more affordable.   This work is still continuing and may lead to further opportunities for cost reduction as a result of: 
	 Further refinement of Access Point (AP) coverage. 
	 Further potential for VAT recovery. 
	 Further cost concessions from the preferred supplier. 
	5.4.4. However, although a cost pressure of £219k remains, it is important for the Trust to maintain momentum and award a contract very soon.   This is because there is an urgent need to authorise the preferred supplier to begin the final site survey in January 2012, not least because it is a pre requisite for determining whether further AP cost reductions can be made.   Similarly, there is an urgent need to begin an asbestos study in January 2012, followed by any necessary asbestos surveys.   Importantly too, there is an urgent need to place orders for the core network equipment, because the six week leadtime for delivery means that these items must be received by late January 2012 if they are to be invoiced and installed in the current financial year.   It follows that if award of contract is delayed, a significant capital underspend will become inevitable in FY 2011/12. 
	5.4.5. Accordingly, the Trust is asked to make a firm allocation in the Capital Programme of £2,815k, of which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and £1,526k in FY 2012/13.    Appendix E explains the phasing of these costs. 

	5.5. Non-Recurrent Revenue Costs   
	There will be no non-recurrent revenue costs.   To clarify this, there will be a need for a very small number of IT Services network staff to be trained in maintaining and supporting the core components, but their salary costs are already funded.   Any other training costs will be covered in subsequent ‘stand alone’ business cases for user applications. 

	5.6. Recurrent Revenue Costs   
	5.6.1. These are estimated to be as follows: 
	 
	5.6.2. No recurrent revenue funding is currently available to cover the above costs.   Therefore the Trust is asked to provide £130,138 of recurrent revenue funding and assume responsibility for the capital charges @ £459,686 (worst case). 

	5.7. Whole Life Costs 
	5.7.1. The whole life costs are shown below:
	1. Is estimated by Nigel Tazzyman as cost of replacing the core hardware components in Year 5 on the basis that they constitute about 20% of the supplier’s total capital costs shown in Section 5.4.1 above.   Includes VAT @ 20%.    In addition, capital charges will be incurred @ £13,427pa (worst case) over an asset life of five years (these charges are not shown in the above Table, lest it become overly confusing).    No funding is currently available for these costs.   Assumes that a business case will be developed at the time. 
	3. Assumes that the supplier’s recurrent revenue costs will be payable from 1 November 2012, ie on (almost) a half yearly basis initially, but then on a full year basis from 1 April 2013 onwards.   Is a fixed price contract for the first three years.    Thereafter the working assumption is that the same price can be held or negotiated downwards from Year 4 onwards. 
	5. Is part-year figure for capital charges in Q4. 

	5.8. Comparison with Previous Cost Estimates 
	5.9. Funding of Cart-Mounted Laptops for Inpatient and Day Case Wards 
	5.9.1. The position regarding the Wifi laptops and trolleys is that the OBC identified an option to purchase mobile laptop carts for each inpatient and day case ward across the Trust.  The potential benefits to patients were discussed at CIT on 6 September 2010, and it was agreed that the costs should be included in this FBC.    
	5.9.2. Full details of these costs are at Appendix F.   The estimated £350k (incl.VAT) of capital funding required for the carts has not been included within the budget currently allocated to the Wifi scheme on the Capital Programme but has been identified as a potential bid against the Major Service Development ring fenced pot.    All other costs are unfunded. 
	5.9.3. Therefore the Trust is requested to: 
	 Confirm the availability of a separate capital budget of £350k to make this very beneficial purchase which will give real impetus to the use of wireless across the Trust. 
	 Assume responsibility for the associated capital charges @ £80k per annum (worst case). 
	 Invite clinical directorates to assume responsibility for the IT Services annual maintenance and support charges of £455 per ward. 

	5.10. Risk Analysis 
	5.10.1. The main risks of this scheme are as follows:
	#
	Risk
	Mitigation
	R1
	The preferred supplier has insisted on carrying out a final wireless site survey before commencing the cabling and access point work (because the previous survey was conducted by a third party about 18 months ago).  Although the cost of this is included within the tender price, the survey may conclude that more access points are needed, especially at NGH, in which the capital cost could potentially rise.
	This will be closely monitored.   If there is a need for more access points, every effort will be made to offset them against other areas of the Trust where it may be possible to relinquish some access points without any loss of capability. 
	R2
	Wireless network performance may be poor, due to insufficient access point coverage of the Trust’s estate (because the original site survey was not carried out by the preferred supplier).
	This is why the preferred supplier wishes to resurvey the Trust before commencing the cabling and access point work.  Such action should resolve the matter.
	R3
	There is a financial risk that directorates and departments will be unable to afford the cost of local applications and equipment, and hence take up of the network will be slower than anticipated.
	Current pressures on revenue budgets will drive users to look at alternative ways of working, because wireless technology provides a major enabler for improving workflow.  It offers a potential step change in efficiency.   Hence there will be a strong argument in favour of invest to save.
	R4
	Delays may be experienced with implementing the scheme, due to difficulties over gaining access to clinical and non-clinical areas.
	This will be mitigated by early and effective communication being undertaken by Estates as the cabling and access point work moves into each new area of the Trust.
	R5 
	Unforeseen difficulties may arise in practice when work begins in the Trust’s computer rooms to integrate the existing and existing hardware.
	This will be mitigated by holding detailed design workshops beforehand.
	R6
	Some of the infrastructure equipment may be sourced from the USA, which could expose the Trust to risks over the dollar exchange rate.
	The Trust is protected by a fixed price contract with the Principal Contractor.
	R7
	The assumption is that the budget of £300k (incl.VAT) will suffice for containment work, but it may not.  
	This is an area where no certainty can be achieved at affordable cost either way.  However, the planning work undertaken so far would seem to indicate that this is a reasonable budget, given that some areas of uncertainty can never be entirely eliminated.  
	R8
	The assumption is that no building work will be required.  This may fail, especially if asbestos is encountered, or if the wireless installation coincides with major structural change in a department or directorate.
	Close liaison with Estates has been undertaken from the outset, and Estates will be providing the Scheme’s Project Manager. Installation of cabling will follow the Trust’s current policy and practices.  Early awareness of the Trust’s forward plans and programmes will enable re scheduling or re-routing of cabling installation in order to circumvent most foreseeable difficulties.   Also, a Desktop Asbestos Study will be carried out in advance of implementation, and £50k is available in Contingency for asbestos removal and clean. 
	5.10.2. These risks will form the basis of the Project Risk Register. 

	5.11. Summary 
	5.11.1. The Trust is asked to make a firm allocation in the Capital Programme of £2,815k for wireless infrastructure.   It is also asked to provide recurrent revenue funding of £130k from 1 November 2012 onwards, as well as assuming responsibility for capital charges @ £460k per annum (worst case). 
	5.11.2. In addition, this FBC identifies the need to allocate £350k of service development capital, so that each inpatient ward can be equipped with two cart-mounted laptops, thus enabling early benefits to be achieved from wireless technology.   
	5.11.3. Close liaison has been maintained with the Trust Finance Directorate in preparing this FBC, so that all figures broadly conform to expectations. 
	 


	6. COMMERCIAL CASE 
	6.1. Introduction 
	6.1.1. This Section seeks to demonstrate that the appropriate procurement procedures have been followed. 
	6.1.2. This process began in early 2010 when the Trust conducted a market survey.    This showed that there were numerous potential suppliers capable of meeting the Trust’s requirement for a wireless network.   Hence the key issue was how best to distinguish between them. 

	6.2. Procurement Strategy 
	6.2.1. At that time it was clear that a procurement of such scale and value must be conducted in accordance with OJEU procedures.  Consideration was given to two possible OJEU procurement routes which could be adopted.   These were the Restricted Procedure (typically used where the nature of the proposed purchase is well understood) and the Competitive Dialogue Procedure (typically used where dialogue with selected suppliers is required in order to develop one or more suitable solutions).  
	6.2.2. The OBC explained the reasons why the latter route was chosen.   

	6.3. Competitive Dialogue (CD) Process 
	6.3.1. An OJEU Advert was issued on 24 June 2010.    In response the Trust received some 75 Expressions of Interest.   Pre-Qualifying Questionnaires (PQQs) were then issued, but only 28 completed PQQs were returned to the Trust.  
	6.3.2. After scoring the PQQs, the Trust invited the five highest qualifying scoreholders to tender for the wireless network, which equated to a total of seven companies.   One company withdrew when it saw the Output-Based Specification (OBS), and so six were carried forward into the CD discussions. 
	6.3.3. Next, all six companies submitted an initial response to the OBS in March 2011.    These responses were then used to reduce the field down to a shortlist of three companies, as follows: 
	 Block Solutions, London 
	 Pervasive Networks, Nottingham 
	 Capita IT Services, London. 
	6.3.4. Additional CD discussions were then held with the shortlisted suppliers during June, July and August 2011 in order to shape a final offering from each, after which their sealed tenders were duly received in early September 2011. 

	6.4. Evaluation Process 
	6.4.1. When received by the STH Capital Supplies Manager, each tender was passed to the Trust’s Technical Evaluation Team, but without any pricing detail at this stage (in order to ensure that all offerings would be judged solely on their technical merits).   This process led to Block Solutions emerging as the preferred technical solution.    
	6.4.2. Summary pricing information was then released to the STH Technical Evaluation Team so that an initial price per benefit point exercise could be conducted.   Again, this resulted in Block Solutions emerging as the clear leader. 
	6.4.3. A review was then conducted to confirm exactly what was included and/or excluded within each tender, and in late September 2011 the outcome of that review was passed to the Trust’s Finance Directorate for VFM analysis.   This analysis was concluded in mid-October 2011, at which point Block Solutions again clearly emerged as the preferred supplier on the grounds of cost per benefit point.   

	6.5. Cost Per Benefit Point 
	6.5.1. The outcome of the VFM analysis was that Block Solutions offered the lowest cost per benefit point at £177.32.    
	6.5.2. The next lowest cost was Capita at £193.96 per benefit point.   In switching terms, Capita could only have become the preferred supplier by reducing its costs by 8.6%, ie around £192k.  
	6.5.3. The highest cost per benefit point came from Pervasive at £275.33.   Again, in switching terms, Pervasive could only have become the preferred supplier by reducing its costs by 35.6%, ie around £1,044k. 

	6.6. Summary 
	6.6.1. A competitive procurement has been conducted in full compliance with Trust SFIs and OJEU procedure.   The outcome has been consistent.    On both technical and financial grounds, Block Solutions has clearly emerged as the Preferred Supplier.     
	6.6.2. A detailed Dun & Bradstreet company credit check has been carried out on Block Solutions, and no adverse occurrences have come to light. 
	6.6.3. Consequently, this FBC recommends that the Trust should now take Block Solutions forward into contract negotiations, so that – if these are successful – award of contract can be granted. 


	7. MANAGEMENT CASE 
	7.1. Introduction 
	7.1.1. This Section considers whether the necessary management expertise exists within the Trust to successfully implement this scheme and lay the foundations for benefits to be achieved. 
	7.1.2. As Project Sponsor, the Informatics Directorate is very familiar with managing major projects.   It is characterised by a very positive culture of innovation, and its senior management team has a strong track record of successful delivery.     
	7.1.3. Implementation will be the responsibility of the Estates Directorate, thus ensuring that a high level of experience and professionalism is brought to bear on the ground. 
	7.1.4. As a result, the Trust can be confident that these two directorates – working together - will seek to deliver the scheme diligently within time and budget. 

	7.2. Capital Budgetholder 
	7.2.1. The Capital Budgetholder and Senior Responsible Owner (SRO) will be Dr Raied Abdul-Karim (Informatics Director). 

	7.3. Project Management Methodology 
	7.3.1. The project will be managed in accordance with PRINCE2 principles.    

	7.4. Project Board 
	7.4.1. A Project Board will be formed in order to give direction to the project and ensure that the business case is delivered.    
	7.4.2. It will be chaired by Raied Abdul-Karim, and its composition is shown at Appendix G.  The proposed members are very familiar with their PRINCE Roles and responsibilities, and so these are not listed here. 

	7.5. Project Manager 
	7.5.1. The Trust’s Project Manager will be Steve Brown (Estates). 

	7.6. Project Team 
	7.6.1. An overview of management accountabilities is given in the diagram at Appendix G.  It is stressed that this shows project-specific accountabilities (only).    Individuals would of course still also report to their line managers in the normal way.   

	7.7. Roles and Responsibilities 
	7.7.1. Principal Contractor’s Project Manager (when appointed).    Is responsible for delivering the project in accordance with the Principal Contractor’s business case.  Will deploy and co ordinate the Principal Contractor’s resources.  Will manage any sub-contractors and their cabling team(s).   Will liaise with Steve Brown and oversee the project from the Principal Contractor’s viewpoint.    
	7.7.2. Trust’s Project Manager (Steve Brown).    Will oversee the project from the Trust’s viewpoint.    Is the primary point of contact on-site and will address or escalate any day-to-day issues that arise.  Will negotiate access to buildings and rooms for the Principal Contractor’s resources, especially where sensitive areas are involved, such as operating theatres.   Will submit periodic reports to the Project Board. 
	7.7.3. Clerk of Works (Ian Bartram on Northern Campus/Geoff Wheeler on Central Campus).  Will ensure that all work undertaken by the Principal Contractor complies with regulations and Trust policies.   Will issue any permits to work that are required, subject to risk assessments and method statements.    
	7.7.4. CDM Co-ordinator (Paul Madgwick).   Will liaise with the Principal Contractor to ensure that all legislative requirements have been met, and that the correct CDM documentation exists.    Will ensure that the Principal Contractor complies with Health & Safety requirements. 
	7.7.5. Health & Safety Manager (Daniel Boardman).   Is only likely to be involved in the event of an accident or incident within the Trust.    Would carry out an investigation and report to the Estates Director and others, as necessary. 
	7.7.6. CAD Engineer (Ivan Salisbury).    Will receive ‘as built’ drawings and manage them, using MICAD and/or the CAD section on the Estates database.   
	7.7.7. Estates Admin Office.   Will issue site passes to all contractors and sub-contractors.   Will also arrange the issue of any keys needed to obtain access to plant rooms, comms cabinets, etc.    

	7.8. Informatics Input 
	7.8.1. Informatics staff will also play an important role in contributing to this scheme. 
	7.8.2. The tendering process and evaluation of potential suppliers has already been wholly led by Informatics.   Once the scheme gets under way, installation will be the responsibility of the Estates Directorate, but significant resource will be required from Informatics, and especially the IT Services’ Network Team.  This is because all issues of network security, network management, integration with the existing network, data flows, user training, testing, trials with real devices (such as laptops, tablets, PDAs, notebooks, ‘iPad-like’ devices, phones, etc) will need to be organised by the main supplier in close co-operation with Informatics staff (tasked through their operational managers). 

	7.9. Benefits & Change Management  
	7.9.1. As already explained, this is an unusual situation in which benefits realisation will be heavily dependent on individual departments and services taking up the opportunities offered by wireless networking and investing in them.     
	7.9.2. In particular, Trust staff will need to be made aware of the new possibilities which exist and be encouraged to think about new ways in which services could be delivered.    This will often involve the re-design or re-engineering of service pathways. 
	7.9.3. The Informatics Directorate will give leadership at every level in order to foster and promote such take-up.   It is well-placed to do so, given its presence on both campuses and its numerous daily interactions with clinicians, not least (for example) through the work of the Clinical Informatics Team.   In particular, the latter will be available to give benefits advice, and John Spence will act as roving ambassador to encourage wireless take-up by directorates and departments. 
	7.9.4. In addition, it is likely that the following will have an especially influential role in communicating and championing change: 
	 Medical Director’s Office. 
	 Nurse Directors. 
	 General Managers.  
	 Service Development Managers. 

	7.10. Post Implementation Review  
	7.10.1. A review of the project will be conducted within six months of implementation in order to assess the rate of benefits take-up and what lessons can be learnt. 

	7.11. Summary  
	7.11.1. The necessary management expertise already exists.  Both the Informatics and Estates Directorates have a clear picture of the structures that would be put in place to ensure delivery. 
	 


	8. CONCLUSIONS 
	8.1.1. A trust-wide wireless network is essential as the strategic platform of the future.   It would be a key enabler for numerous user applications, and the effect of these would be far greater than the sum of the parts.    
	8.1.2. It is difficult to measure and prove this in ‘hard’ financial terms without diverting a disproportionate amount of front-line staff time, and probably without achieving a conclusive outcome anyway.    
	8.1.3. However, there is ample evidence both from inside and outside the Trust to indicate that strong potential exists to deliver benefits in terms of clinical excellence, patient-focused care, engaged staff, and financial strength & stability.   Once taken up at directorate and service level, these benefits would add value, increase productivity, facilitate service re-design, improve working lives, and enhance the Trust’s public image. 
	8.1.4. Conversely, if the Trust should feel unable to support this business case, the consequences would be to:    
	 Lose the present high tide of staff enthusiasm for wireless technology. 
	 Accept that services which already need wireless now (eg clinical coding, outpatient clinics, scheduling, results requesting & reporting, pharmacy/EPMA, infection control, blood tracking, Hospital At Night, etc) will function less effectively than they should. 
	 Forego widespread opportunities to re-design processes and pathways. 
	 Lock ourselves into purchasing wasteful obsolescent technologies which will have to be scrapped when wireless is eventually implemented at some future date. 
	 Go forward without one of the surest ways of increasing productivity in the face of tighter NHS funding from now onwards. 
	 Become reconciled to a gap between the Trust’s strategic vision and the reality of what other leading UK hospitals are already achieving with wireless. 


	9. RECOMMENDATIONS 
	9.1.1. Therefore the Trust Board is asked to:  
	 Approve this FBC. 
	 Make a firm allocation for wireless infrastructure in the Capital Programme of £2,815k, of which £58k was spent in FY 2010/11, leaving an allocation of £1,231k in FY 2011/12 and £1,526k in FY 2012/13.     
	 Assume responsibility for the associated capital charges @ £460k per annum (worst case). 
	 Provide £130k of recurrent revenue funding from 1 November 2012 onwards 
	 Subject to successful contract negotiations, approve award of contract to Block Solutions. 
	 Endorse the intention that wireless infrastructure should become operationally available as a carrier for user applications from 1 November 2012 onwards.   
	9.1.2. In respect of providing two cart-mounted laptops for every ward, the Trust is additionally asked to:  
	 Confirm the availability of a separate capital budget of £350k for this purpose. 
	 Assume responsibility for the associated capital charges @ £80k per annum (worst case). 
	 Invite clinical directorates to assume responsibility for the IT Services annual maintenance and support charges of £455 per ward. 
	 
	 


	APPENDIX A – SIMPLIFIED DIAGRAM OF WIRELESS NETWORK 
	APPENDIX B – EXAMPLE OF A ‘KILLER APPLICATION’  
	APPENDIX C – POTENTIAL STH WIRELESS NETWORKING BENEFITS  
	 
	1. Clinical Coding.  Wireless networking would promote improvements to patient records and ward rounds.   This would result in more timely and accurate information reaching the Coding Department, which - in turn - would complement other initiatives already under way to improve the quality of inpatient coding.   Such technology would also facilitate greater clinician input into the coding process, because clinicians would be readily able to review codes assigned to their cases and communicate with coders about any areas for improvement.   Additionally, there is huge potential benefit for the collection and recording of outpatient procedure coding.   Wireless technology would facilitate real time collection and coding of this activity, which has the potential to generate significant PbR income under HRGv4.   This could run to some millions of pounds.  
	2. Nursing.    There are many benefits for nursing, assuming that the necessary investment is made by STH directorates in local business cases.   If a patient were to deteriorate when away from the emergency (red) buzzer on the ward, any health worker would be able to call for help without leaving that patient, no matter where they are.  This would be particularly useful at night, and when outside of ward areas – for example - when transporting a patient along corridors or in non-clinical locations.   This is bound to increase staff confidence and job satisfaction.   Nurses will also be able to locate key equipment (eg the nearest IV pump) much faster.    Data such as nursing metrics, clinical assurance toolkit surveys, and patient feedback could all be collected more easily on the ward.    Specialist nurses would gain by no longer having to return to base to enter data.  In the longer term, wireless could also facilitate eRostering (if required) and e charting.    Importantly too, there are numerous conversations and interactions which take place minute-by-minute on a ward.   In future, nurses would be able to communicate with other members of the ward team much more easily, and thus release more time to patients.   This would greatly contribute towards embedding the Productive Ward in normal working practice.    
	3. Hospital At Night.   One of the areas with the greatest potential to benefit from wireless technology is the Hospital At Night.   After about 5pm most areas and services begin to wind down.   Consequently, night staff can find themselves feeling isolated when unusual events occur.  Under these circumstances, it would be highly advantageous to have access to advice, support, backup, and security from any clinical location, and especially at the point of care.   For example, clinical staff would find it very reassuring to be able to share concerns about a patient’s condition with a qualified colleague who happens to be working in a different part of the ward or hospital.    Laboratory, pharmacy and medical records staff would feel less vulnerable too.   As at September 2011, there was considerable interest amongst the Hospital At Night Steering Group concerning the possible use of Nervecentre software , but whether this is pursued in the short term will be largely dependent on whether there is early access to wireless technology. 
	4. Care Pathways.  The benefits associated with wireless networking within clinical pathways of care are numerous and have the potential to transform the delivery and organisation of care. There are currently a large number of pathways of care within the Trust.   Assuming that all necessary facilities were in place, improvements to care pathways could include the time saved looking for equipment, improved communication between members of the multi-disciplinary team and improved availability of resources such as Map of Medicine, BNF, National Library for Health to support evidence-based practice and clinical decision making, and improved effectiveness from being able to communicate the need for real-time treatment changes in response to test results.    For example, within the stroke care pathway the potential benefits would include: improved active case management and movement through the pathway, stroke nurse specialist activity documentation and data collection at the point of care (currently collected on paper and then entered into a database), as well as improved access to the current evidence base in order to inform clinical care and bedside communications with patients and relatives. 
	5. Ward Rounds.    Wireless networking would improve clinical workflow during ward rounds.  By enabling real time access to the viewing of diagnostic results, it would eliminate the need to re locate to a static PC, either before or after the ward round.   This could potentially speed up the clinical decision making process as all relevant information and comparative data could be reviewed for trend analysis on the spot.    Ultimately, it could also aid the discharge process and reduce LOS. 
	6. Bed Management.    The central bed management team is crucial to effective patient flow within the Trust.   Its members would benefit hugely from having immediate contact with other colleagues, and particularly the assessment areas.    In the event of a major incident, wireless networking would also enable the team to have immediate contact with the bed managers on each side of the city.   In the longer term, there would be scope for nursing staff to communicate electronically direct to the PAS Bed Management Module in real time as soon as a bed becomes free, perhaps by having the capability to trigger an automatic signal from every bedside.   Given that the Trust has about 2,000 beds, this would be enormously helpful to bed managers. 
	7. Hospital Management Teams.     Many Trust senior managers have remarked on how busy they are, and how useful it would be if they could work ‘on-the-move’.   In particular, they would greatly appreciate being able to make voice contact with colleagues from any location in the Trust and/or action their emails wherever they find themselves in the Trust during quiet moments, perhaps either because a meeting has been cancelled, or because they have missed (say) a Hospital Bus.   They would thus be fully functional during such periods of enforced ‘downtime’.  Also, wireless networking would overcome the present problem that there are some blindspots in the Trust, which prevent managers from making full use of their BlackBerrys. 
	8. Junior Doctors.   Junior doctors often need to access knowledge, eg formularies, departmental handbooks, as well as policies, procedures and protocols held on the Trust Intranet.   They would particularly benefit from wireless technology because, although mainly ward-based, their roles frequently require mobility (eg during a bed crisis with multiple outliers) in which case they would be able to access common electronic paths to all the latest information.   Another key point is that junior doctors receive many bleep calls every day and spend much time searching for a  telephone that is available to use.   Wireless networking would reduce the amount of wasted time and thus contribute to an improved training & learning environment. 
	9. Outpatient Clinics.   There were 989,732 outpatient attendances across the Trust during FY 2010/11.  Considerable efficiency savings could probably be achieved by using wireless networking in outpatient departments.  For example, there might well be some scope to improve outpatient reception functions, such as the patient check-in process, the recording of 18 week status codes, and the verification of patient demographic data, thus leading to improved data quality and clinical coding.   The technology also has the potential to support service re-design, especially where data could be better collected by wireless devices in those outpatient areas which have limited (desktop) space for static PCs. 
	10. Service Development.    One of the main beneficiaries of wireless technology would be Service Development.   Such technology would remove many of the physical barriers to progress.   For example, new service development and service re design would be much easier.   When discussing new possibilities with commissioners, there would be greater confidence about what could be achieved in terms of reconfiguring outpatient clinics, care pathways, and so on. 
	11. Scheduling.  One of the areas likely to be of greatest benefit to the Trust is scheduling.  Various wireless applications now exist in the marketplace for appointment scheduling, theatre scheduling, working hours scheduling, ‘on-call’ scheduling, task scheduling, room scheduling, ‘best fit’ resourcing of staff, workforce planning & management, and so on.  If these applications could be maintained in real time, it would encourage improved throughput of patients, better co ordination of group activities, and better time management, all of which would ultimately contribute to improved financial management.  One of the most useful aspects of this technology is when exceptional events oblige re scheduling.   Experience in the USA indicates that an electronic system can do this far more effectively than a manual system, and hence these applications are now being more widely used in the UK too (especially for radiotherapy & oncology), because they are so cost-effective.     
	12. Operating Theatres.  The electronic information systems currently in use by most operating theatres are linked to the static corporate network, along with printers and PACS.   Any new data points require installation work by Estates.   However, a wireless environment would enable operating theatre staff to implement mobile technologies, such as bar code and Radio Frequency Identification (RFID) readers, without further Estates work.  This would allow them to record information on implants and other items used by each patient, thus helping to provide electronic traceability and information towards cost per case.    Given that there are about 50 theatres in the Trust, this would be highly beneficial in terms of efficiency and effectiveness. 
	13. Accident & Emergency.    The Accident and Emergency Department sees an average of 275 patients per day.   It is a fast paced department where communication between clinical staff is pivotal.   The wireless applications regarding staff location would greatly facilitate getting the right staff to the correct area as required.  The current tannoy system is outdated and does not protect patient confidentiality.   There is also scope for improvements to patient flow in terms of better utilisation of the transfer team time.   The benefits of being able to liaise in a real time way with bed managers, ward staff and specialty doctors would further enable to achievement of swift throughput, cutting down on paging and messaging use.  Real time access to diagnostic reports could also speed up internal processes.   The facility to raise an alarm at the point an incident occurs would benefit the security of both staff and patients in this environment, and the ability to track patients may help staff save valuable time when the department is busy.  A&E utilises a number of mobile items of equipment, and those can sometimes be mislaid as part of the transfer process.  The ability to track such items would be beneficial. 
	14. Critical Care.  The Critical Care Directorate views wireless technology as a key enabler, because hospitals function in a totally mobile way.  Patients and multi-disciplinary care teams are continually on the move and, in order to deliver effective care, Trust staff must have swift and comprehensive access to all resources contributing to each patient’s care.   For example, the Critical Care Unit at NGH is a 36-bedded unit covering two floors.   Each floor has 10 isolation rooms and 2 bays, each with 4 beds.   Communication is currently problematic for individual nurses when working in those isolation rooms.  They have great difficulty informing other members of staff that there is a need for short-term ad hoc cover whilst that nurse goes to do a blood gas or goes to the nurses station.  Often just trying to find another member of staff, whether a doctor, nurse, technician or domestic, can be very time consuming.   Modern mobile voice communications would save up to 20mins looking for an individual. 
	15. Patient Tracking.   Subject to compliance with human rights legislation, and after having obtained patient consent, wireless networking would open up the opportunity to use Radio Frequency Identification (RFID) to ‘tag’ and track patients.    Large amounts of time are spent looking for patients who go missing from A&E and from wards and, as many of these patients are vulnerable owing to physical or mental illness, or because they are elderly confused, it could mean locating someone quickly and giving them treatment or assurance before they are able to leave the site and come to harm.   In addition, from the service development viewpoint, there are numerous advantages which patient tracking could offer.  For example, it could speed up the outpatient check-in process and enable outpatient staff to track a patient’s whereabouts along the clinical pathway.   It would also be possible to reduce queues by sending an outpatient to the cafeteria or gardens and then be buzzed to come back and collect test results when they are ready.   All this would improve efficiency, activity income, and the patient experience.     
	16. Baby Tracking.    Jessop Wing currently has a baby ‘tagging’ system to protect babies from unauthorised removal from the hospital. This system currently covers the Labour Ward, Neonatal Unit and Postnatal Wards. The current system has numerous shortcomings including false alarms, but mainly as a result of difficulty for staff in moving infants between the alarmed zones. The tags are also bulky and expensive.  Having a system that works properly and operates in a manner that matches the needs of the services is vital to protect children within the Jessop Wing.  The current system is due for renewal or replacement which will involve a likely capital cost of over £100k.   A wireless network would potentially enable the introduction of a system capable of tracking patients throughout the entire building, thus resulting in a better system at lower cost. 
	17. Medical Equipment Tracking.  The Trust has about 36,000 items of medical equipment with a total value of about £75m.    RFID would enable these items to be tracked far more efficiently than now.   It would eliminate time wasted on the telephone trying to find out where they are.   Instead, real time tracking would greatly increase the ability to deploy such equipment to the right place at the right time for the right operational purpose.    Also, other Trusts have already found that RFID greatly facilitates annual planned maintenance of equipment by triggering notification of when it is due.   In the longer term, as confidence grows in the use of wireless technology, experience in other hospitals worldwide shows that savings can be made in inventory levels, as managers reduce over-buying because they no longer need buffer stock to cope with the inefficiencies of the present system.   Also, tracking of medical equipment library assets may help to minimise losses of equipment and increase utilisation.   Further, clinical engineering staff would benefit from being able to access the medical equipment inventory while in clinical areas.  This would enable interrogation of equipment history, spare parts availability, etc.  It would also allow BME staff to be more proactive in the use of bar coding medical equipment, and porters & other staff would be able to show on the medical equipment inventory that equipment had been collected and was on its way back to the workshop.   Finally, wireless technology would allow BME staff to be re directed in response to emergency/urgent work calls.   For all these reasons, the Chair of the Medical Equipment Management Group (MEMG) is highly supportive of this OBC. 
	18. Wheelchair Management.    The Trust has several hundred wheelchairs which are continually being misplaced, especially on the Northern Campus which covers such a large area.  Wireless technology would help porters and clinical staff to locate an available wheelchair more quickly.   It would also be helpful to maintenance staff to find particular wheelchairs which are due for servicing and/or repair.  This would put an end to the current wasteful practice of porters engaging in regular ‘round-ups’ of wheelchairs.  
	19. Porters.   The Trust has nearly 100 employees who carry out portering duties.   Their work is crucial in facilitating the movement of patients and equipment.  If porters were readily contactable and could be re-deployed swiftly to meet urgent requests, this would be one of the most valuable factors in improving the efficiency of workflow throughout the Trust. 
	20. Infection Prevention and Control (IPC).    There are currently 22 members of the IPC team who advise and report on about 3,000 patient cases occurring within STH per year.    The team uses a bespoke patient management system to collate data across the trust.   This system is networked and can be accessed from clinical areas, but only with some difficulty, due to lack of access to PCs.   The advent of a Trust-wide wireless network would significantly improve the situation, because it would permit IPC staff to be more mobile and respond more quickly to newly reported cases, new microbiology results and follow-up of patients.   The team would also be able to input IPC data at the bedside which would improve data quality and timeliness.   This would be a major benefit to the Trust.   
	21. Allied Health Professions.   The Professional Services Directorate employs over 400 staff including physios, OTs, Dietitians and S&L therapists, as well as providing the administrative support for social workers.    In total, these staff have contact with over 80,000 new patients each year resulting in over 400,000 interactions, most of which happen in wards and clinics across the Trust.    The necessary mobility and flexibility of these staff means that wireless networking has significant potential to benefit the way they work in relation to their organisation and their access and sharing of information. The use of wireless mobile devices could provide information and reports at the point of care and enable referrals and reports to be made without a return to an office or queuing for a fixed PC.  This has two main advantages.   It would release time previously spent in administration, but more importantly facilitate timely information flows that could accelerate the discharge process.   Modern wireless voice communication with staff could enable us to track and organise staff more efficiently, thus ensuring a more timely response to patient needs.  Finally, a wireless network has the potential to facilitate equipment tracking which would enable more efficient use of the devices and aids used to support patients. 
	22. Estates.   At present Estates maintenance staff receive their work schedules from a central office and report back on completion.  Wireless communications would eliminate the need to attend a central point, achieving consequent savings in travel time.  It would allow work to be allocated dynamically, progress reported, priorities to be changed as required, two-way communication to take place, either as voice or text, and provide a more complete information and support infrastructure.  This approach would offer much greater flexibility and responsiveness. 
	23. Blood Tracking.  The Trust is currently in the process of implementing a comprehensive blood tracking system that will provide a full audit trail of all activities involving blood components.   However, there is a substantial clinical benefit which could be realised from wireless networking, because it could provide ‘real-time’ tracking to alert staff before ‘out of time’ blood was given to a patient, rather than retrospectively as now.  
	24. Positive Patient Identification (PPI).    There is currently a national initiative to ensure that all patient ID wristbands will be populated from PAS with the information contained in a barcode, in addition to being in eye-readable format.   Ultimately, the NHS vision is that every aspect of the patient journey will be recorded electronically by bar-coding.   There would be a massive advantage in having a wireless network capable of data capture at every stage anywhere within the Trust.   Every procedure, every patient, every place could be recorded. 
	25. Patient Safety.   When data is being collected in much more detail than ever before, and being checked more frequently with the patient at the point of care, it will give the Trust more opportunity to detect potential errors.  This would greatly improve patient safety, strengthen governance, and (ultimately) lead to reduced litigation costs.   It would be greatly welcomed by all Trust risk managers and the NPSA (although the latter is being phased out in 2012).     
	26. Cardiac Arrest.   The use of modern mobile voice communications has an obvious relevance for cardiac arrest.    It would allow a cardiac call to be placed but obviate the need to leave the patient in order to make the call.   Staff could stay with the patient and receive real time advice, whilst help was on its way.    
	27. Mobile Phlebotomists.   STH is planning to implement Sunquest ICE Blood Tracking as soon as possible.   PPI is already a requirement for blood tracking, but there is strong clinical pressure to implement PPI for all blood samples too.  Phlebotomists will use PDA type devices in connection with PPI.   In order to use the same devices for all blood sample taking, it would be essential for the Phlebotomists to be connected to a wireless network.   This is because their PDAs must be kept updated with patient location changes and with new test requests while the phlebotomy round is in progress.   Also, wireless networking would allow label printing to be undertaken at the bedside which would be safer and more efficient. 
	28. Blood Glucose Analysers.    At present, handheld blood glucose analysers are not linked to the STH network, and so the results are transcribed manually.  It would be clinically valuable to be able to interface the analysers with both the laboratory computer system and the ICE results reporting environment.  This interface would include patient identity validation.  It is only practicable to use the network interface if this could be done via wireless and without the requirement for a docking station.  If a wireless network were available, then all new purchases of blood glucose analysers would include the wireless network interface. 
	29. MAJAX.   The Trust has a MAJAX control system based around Gold and Silver command centres.  However, due to the unpredictable dynamic nature of such incidents, there would be significant benefit in having immediate two-way conversations with staff, and groups of staff, to ensure appropriate decisions are being made and action taken to address the changing situation.    
	30. IT Services.   Wireless networking would be highly advantageous in many ways.  End users in clinical directorates would benefit from the simplicity of a ‘one-stop shop’ when they want to arrange for a new member of staff to have access to the Trust network.   For example, there would be less need to fund the installation of costly new data points and cabling in future.  End users will also find that wireless networking reduces the number of parties involved in dealing with network faults.   When incidents occur, IT support staff will no longer need to return to base to receive new instructions and update the central incident database.   Support staff will be more responsive to end users and will have greater access to centrally held information, such as the IT asset register and technical manuals.   This will lead to improved efficiency and flexibility. 
	31. Email.    There were 14,657 active email accounts in the Trust as at October 2011.    Email users often remark that they greatly value any opportunity to sift through their emails and prioritise them in readiness for the (next) day ahead.   However they cannot always do so at present, either because their schedule takes them away from their office PC, or because of BlackBerry limitations.  But in future, email users would be able to attend to their email by wireless wherever they are, provided that they have the necessary access devices.  This could potentially improve the working lives and productivity of many thousands of Trust staff. 
	32. Fire Safety.   In the event of fire, the hospital response (2222) team attends the scene.  Its members are alerted by pager and respond from their various workplaces.   At present there is no communication between them, or with the department concerned, until they assemble at the incident.   Wireless networking would overcome many of these problems.   As soon as the alarm is raised, all members would be in contact with the team leader by voice, allowing improved co-ordination.   Also, the team could contact the department involved whilst 'en route' to the incident and obtain valuable pre attendance information, as well as keeping Switchboard informed.  
	33. Results Requesting and Reporting (R3).   The Trust is in the process of trying to implement a Trust-wide results requesting and reporting system for all pathology and radiology tests.   Initially, access to ICE will be via static PCs, but there are a number of clinical benefits in being able to request and review results at the bedside.   These include error reduction, efficiency, and better information for the patient. 
	34. Laboratories.  Wireless networking would improve communications between laboratory staff and Trust clinicians.  For example, lab staff frequently have to communicate seriously abnormal results at once, and it can be difficult to contact the appropriate person, especially out of hours.    Although there are some duty lab staff at static locations, many senior lab staff are highly mobile and frequently out of contact.   If this were rectified, results and queries would be actioned much faster.    Also, batch samples are transferred between laboratories, reception areas, and across site, and there have been instances of them getting lost, because they pass through so many hands in transit.   The same applies to individual ‘high value’ samples en route to the labs from operating theatres.   If the progress of all such samples could be monitored, it would do much to improve patient safety.     
	36. Imaging.   The most significant benefits of wireless for imaging are around the transmission and viewing of images to & from PACS.   Medical Imaging & Medical Physics (MIMP) has 7 digital mobile x-ray machines & 2 ultrasound scanners, which are taken to the wards when patients are too ill to be transported to the imaging departments.  There are also some mobile imaging devices in SCBU, the Spinal Injuries Unit, and operating theatres.  Given that there are no datapoints at the bedside, wireless technology would allow images to be sent to PACS immediately after they are taken, so that the clinical staff are able to view the images straight away & act on their findings.   The ability to view images from PACS would also be very useful on ward rounds.   Other benefits would be less time spent connecting up data cables for imaging purposes (which can sometimes be a trip hazard), improved voice communications instead of the current MIMP intercom system, and improved mobile data communications for the Radiation Protection staff when carrying out QA at various sites around the Trust. 
	37. Nuclear Medicine (NM).     The main advantage would be for staff (when they are working outside the main department and in areas that don’t have PCs) to have access to the legislative guidelines for safe practice.  There are many local rules and legal requirements from a wide range of different sources and agencies that govern safe practice in the use and safe disposal of radioactive products.  These guidelines include what doses patients, their relatives and staff can receive, and who can administer them, and the restrictions on where these can take place and who can visit patients.   Legislation also includes how waste can be disposed of, where and how much.  Wireless networking would increase access to documents in an easily accessible format in those places where NM staff are working outside the department.   This would greatly increase safety and improve efficiency. 
	38. Recovery/PACU.   The existing wireless network in PACU at RHH allows staff to carry out electronic care planning and charting of observations and interventions.  This provides valuable information for clinical audit studies, such as pain management and post-operative patient temperature evaluation.  Staff use tablet PCs at each bedside. This facility is not available at NGH, and so a minimum dataset is recorded of arrival and discharge times, plus details of the recovery practitioner.  The NGH staff would very much like to move to electronic charting and care planning, because it is quicker than creating paper records, thus freeing up more time for direct care.    Wireless networking would be very beneficial in terms of laying the foundation for this. 
	39. Catering.     The Catering Department delivers over 6,000 meals daily to both patients and retail areas.  There would be a big advantage from wireless networking in those situations whereby wards contact the Catering Department for extra meals at short notice, and when retail areas may need extra provisions, change for tills, etc. At the moment such processes are reliant on telephone messages being picked up via bleep, paper messaging service, or lengthy waits to communicate with the right person.  With wireless, people in transit could be contacted immediately rather than waiting for them to return to source, which would save time and energy and obviously offer a more responsive service than at present. 
	40. Supplies.    The availability of a wireless network would enable the materials management operation to improve the service offered to wards and users by downloading data from the existing bar code reading equipment/PDAs to the host computer immediately, thus removing the need to return to base to implement a manual download.   In addition, the PDAs could send/receive e-mails and act as mobile phones, further reducing the need for staff to return to base.    This could be particularly worthwhile on the Northern Campus.  
	41. Security.    There are currently 21 security officers employed by the Trust.   They carry two pagers, each operating on different channels, plus a mobile phone and a personal radio.    All these devices could be replaced one modern mobile voice device.   This would allow not only point-to-point communication with individuals but also conference calls with all security staff.   There are also obvious benefits for security in terms of being able to track the whereabouts of patients and staff.  In addition, the asset tagging capability of wireless networking would deter or prevent crime and thus deliver financial benefits for the Trust.   Lastly, the introduction of the wireless network could be useful when it comes to installing intruder/panic alarms and CCTV in more remote areas around the Trust.   Currently, the infrastructure has to be laid in conduits dug into the ground, and this can cost many more times than the cost of the CCTV camera being installed, therefore there are many of these areas which go unprotected and unmonitored.   Wireless technology could ensure more even coverage around the Trust, and thus higher levels of physical safety for patients, visitors and staff. 
	42. Lone Worker Protection.   At least one telecommunications company is currently developing sophisticated wi-fi pagers for lone worker protection, because this is seen as a neglected area with very good potential for market growth.   If adopted by this Trust, such pagers would be very beneficial, because they would allow an isolated member of staff to raise the alert in an emergency.  The recipient of the alert would automatically know that person’s location and thus be able to despatch help.  Because such sophisticated pagers are sensitive to being in a vertical or horizontal position, the recipient would also have some idea whether the person was still conscious or had collapsed.  
	43. Electronic Patient Record (EPR).    Although a Trust-wide EPR is likely to be 3-5 years away, clinical directorates are increasingly adopting applications which deliver comparable functionality in a local setting.    To realise the maximum potential benefits of these, wireless technology will be required.   Importantly, such technology will also provide the foundation for a smoother transition to a Trust-wide EPR once it is procured. It will make the EPR business case more attractive, because the wireless network will already be in place, and will reduce the risks which might otherwise threaten a successful implementation.  As the lifetime cost of a Trust wide EPR is likely to be many millions, these are significant considerations. 
	44. Home Working.  Wireless networking necessarily involves Internet Protocol (IP) telephony running over the Trust’s corporate data network.  This opens up the possibility of being able to divert calls to home-workers via their broadband.   It would then be entirely possible for managers to use their hospital extension at home, together with all the usual facilities, such as group calls, conference calls, forwarding, etc.    There is strong demand for this.   Also, any outgoing calls made would go through the Trust switchboard, thereby eliminating expense claims and minimising cost due to the cheaper (ie discounted) rate involved. 
	45. Meetings.    Although a seemingly trivial matter, managers waste much time when trying to get meetings started efficiently.   This is because they may have to track down the key to a room (eg for the Chesterman Seminar Room), get a door unlocked (eg for the RHH Boardroom), or enquire whether teas and sandwiches are on their way.   Mobile voice communications would speed up these processes and save the time of all attendees. 
	46. Hot-desking.   Wireless networking would enable many more rooms to be utilised for hot desking than at present.   At a time when the Treasury is urging more efficient use of NHS buildings, it would open up the prospect of greater flexibility in how rooms are used.   This would have daily operational benefits for staff and visitors alike. 
	47. Access to Knowledge.  Wireless networking could give STH staff instant access to knowledge anytime anywhere.  There would clearly be added value in having access to the Map of Medicine, formularies, departmental handbooks, the National Library for Health, as well as policies, procedures and protocols held on the Trust Intranet.   All this would support evidence based practice and clinical decision making.    For example, a nurse giving drugs could quickly look up less commonly used drugs in order to confirm rationale of use and appropriate dosage.  
	48. General Public.    The wireless network could be utilised by all visitors to the Trust for internet access, whilst still retaining all essential firewall protection against intruder access.   Users of the guest network would not have any visibility of the STH wireless network.  Access to the guest network could be offered as a complementary or chargeable service, much as in the same way as public wireless hotspots.  This has already been done at, for example, the Chelsea & Westminster NHS Foundation Trust.   Such public access to the internet is regarded as essential by the general public nowadays, and patients would very much welcome it.  
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	APPENDIX E – PHASING OF CAPITAL COSTS  
	 
	FY 2010/11
	Comments
	Consultancy Costs
	£58,000
	Sub-Total
	£58,000
	FY 2011/12
	Comments
	Wireless core solution
	£109,747
	Wireless management solution
	£42,823
	Wireless security solution
	£36,958
	Core network integration
	£27,636
	LAN integration
	£226,446
	Access point software licensing
	£49,477
	Access point hardware
	£256,184
	Is 40% of total.
	Professional services 
	£81,350
	Is 50% of total.
	VAT on above items @ 20%
	£149,854
	Has been reduced to reflect 50% of the VAT recovery assumed from professional services (ie £16,270).
	Consultancy fees in 2011/12
	£30,000
	Asbestos desktop study, incl.VAT 
	£12,000
	Asbestos survey, incl.VAT
	£36,000
	IT Services management fee
	£14,368
	Is one third of total.
	Network upgrade costs, incl.VAT
	£50,000
	Supplies management fee
	£8,000
	Contingency
	£100,000
	Is 50% of total.
	FY 2012/13
	Comments
	Access point hardware
	£384,276
	Is 60% of total.
	Cabling 
	£429,728
	Professional services 
	£81,350
	Is 50% of total.
	VAT on above items @ 20%
	£162,801
	Has been reduced to reflect 50% of the VAT recovery assumed from professional services (ie £16,270).
	Estates management fee
	£8,628
	Containment Contract, incl.VAT
	£300,000
	Design, tender & supervision of containment contract 
	£10,079
	Site supervision
	£15,690
	CDM Co-ordinator
	£5,000
	IT Services management fee
	£28,737
	Is two thirds of total.
	Contingency
	£100,000
	Is 50% of total.
	Sub-Total
	£1,526,290
	TOTAL
	£2,815,133
	 


	APPENDIX F – PROVISION OF CART-MOUNTED LAPTOPS FOR WARDS 
	1. Introduction.    CIT agreed on 6 September 2010 that the FBC costings for the wireless scheme should include provision for mobile bedside technology, which will deliver much-needed benefits on inpatient and day case wards. 
	2. Capital Cost.    It is proposed that every inpatient and day case ward in the Trust should be equipped with two mobile carts and two wireless-enabled laptops.  The unit cost would be about £430 per cart , plus £803 per laptop (including operating software, but not MS-Office) .   Both figures exclude VAT.   When VAT is added, this totals £1,480 for one complete mobile unit, or £2,959 for two units.  Therefore 118 wards (or equivalent)  would cost a grand total of £350k (incl.VAT).    
	4. Revenue Cost.   In addition, IT Services will levy annual maintenance and support charges of £227.33 per laptop (VAT is not applicable), making a total cost of £455 for two laptops per ward.    It will be necessary to invite clinical directorates to assume responsibility for these charges. 
	5. Benefits.    These would be as follows: 
	 ICE Results Requesting and Reporting.   Whilst recognising the difficulties which surround the ICE project at present, the following remarks are still valid:  Mobile technology will enable both results requesting and reporting to be done at the bedside, thus improving efficiency.   Further, the ability to carry out label printing at the bedside will reduce the risk of mis labelling samples, thus improving patient safety.   It will also make the ICE system more attractive to clinical users in a ward setting. 
	 Blood Tracking.   The Trust is an early adopter of the Sunquest Blood Tracking application (which is a module of ICE).   This will not only provide a system to support blood bank management but also allow the computerisation of the blood transfusion process.   However, the latter is only fully achievable by using mobile bedside technology, which will be far quicker, more secure, and less cumbersome than using PDAs or any similar device. 
	 Wristbands.   Some time ago a Safer Practice Notice issued by the NPSA required Trusts to have implemented the printing of wristbands at the bedside by July 2009.   There has been some debate about the exact interpretation of this Notice.   However, the use of mobile bedside technology would put the Trust beyond doubt in terms of being fully compliant with the spirit of it. 
	 Clinical Patient Records.    Mobile bedside technology will not make any difference to the way in which PatientCentre PAS data is currently collected.   However, it will enable users of departmental clinical systems (eg Infoflex) to collect real-time information and thus reduce the need to return to fixed PCs to re-enter information.  This will deliver time savings in a number of clinical areas, due to reductions in the level of dual entry of information between paper and electronic records.   Mobile technology will also greatly assist the multitude of teams who are not ward-based but collect significant amounts of clinical detail in both paper and electronic form, eg dietetics, specialist nursing teams, etc. 
	 Electronic Prescribing and Medicines Administration (EPMA).   An OBC is currently being developed with a view to seeking CIT approval for a Trust-wide EPMA system.    The data entry requirements of this system can only be met by the provision of mobile bedside devices on wards.  Cart-mounted laptops are therefore a pre-requisite if this OBC is to be viable. 
	 Other.     Once this technology has settled down on wards, there might be some potential to explore whether it could also be adapted for use in other areas such as eRostering, infection control, phlebotomy, etc. 
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