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Foreword
The historic investment by the UK Government into the Health Infrastructure Plan (HIP2)
and hospital development provides an opportunity to enhance the cooperation between the NHS
and academia. It provides an opportunity to collaborate regionally in the South West to design a
health and care service that delivers for our communities and our businesses.
This series of consultation sessions was established to explore the potential research
collaborations between the University of Plymouth and our NHS colleagues. The workshops provided
an opportunity to engage in interdisciplinary discussions about ideas and blue-sky thinking to inform
the design of the hospital projects in the South West and identify what is relevant, where there are
gaps, and what aspects are seen as priorities by different stakeholders. The first session enabled us
to get some real stakeholder involvement during the first workshop and to shape the focus of the
following, more specialized workshops, to establish next steps.
To focus the sessions, we identified three key themes that were seen as important areas to
address in the hospital projects: effective service design, hospital design, and digital infrastructure.
While HIP2 concerns hospital redesign, a well-functioning hospital is part of a larger health care
system and the recent policy push has been to achieve better integration between hospital-led and
non-hospital NHS and social care services. The hospital buildings themselves also raise a large set of
issues, from the adaptation of existing and new building designs to climate-related, energy and
healthcare challenges of the future to devising ways of designing health care facilities that deliver
more health not just more health care and maximise staff well-being. Preparing for future healthcare
challenges will require a digital transformation to address the problem of capacity in the South
West. However, technical and social issues (such as the challenges of interoperability and the risk of
digital exclusion) and the needs of future populations must be carefully considered when designing a
digital infrastructure.
The sessions raised a number of key questions that challenged the nature of the healthcare
service in the UK - for instance, about rethinking our understanding of what a ‘hospital’ is, the focus
of healthcare systems on preventative care and well-being, the well-being and accessibility needs of
both patients and staff in hospital buildings and how those will shape the structural design, and how
to mitigate the environmental consequences of the healthcare system.
The University is keen to contribute to the HIP2 development, with wide-ranging expertise, a
civic mission, and genuine interest. However, it is also important to emphasise the role of public
engagement. Patients, families, medics, nurses, administrators and architects tend to look at issues
through different lenses and there is great value in iteratively listening to feedback from different
stakeholders. This paper summarises the ideas, concerns, and actions that arose from our initial
stakeholder consultation as inputs to inform early service design thinking. We at the University look
forward to collaborating further with the NHS and other stakeholders to support knowledge
exchange and service design.

Professor Sheena Asthana
Director, Plymouth Institute of Health and Care Research (PIHR)
s.asthana@plymouth.ac.uk
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Executive Summary
The commitment of the UK government to fund the development or redesign of 40 hospital
projects has created an opportunity to collaborate regionally and cross-sectorally to design health
services and hospitals that are equipped to address current healthcare challenges and to meet the
needs of future populations.
Over the course of a week (18-21 January, 2021), a number of stakeholders - including
academics from the University of Plymouth and NHS staffcame together to discuss a number of
issues relating to the implementation of HIP2 in the South West of England. These workshop
sessions aimed, following a service design process, to empathise with the current challenges and
needs of the healthcare service and its stakeholders, to identify and define the problems, and to
generate ideas for practical strategies to help HIP partners, academics and NHS stakeholders to draw
on the University of Plymouth’s health research expertise.
The consultation sessions focused on three key themes: effective health service design,
hospital design (with an emphasis on how to support sustainability, well-being, and productivity),
and digital infrastructure. The sessions identified a number of current issues and ideas for
improvement; these have been summarised in Chapters 2-4.
The sessions also identified areas where more research and further consultation and
discussion will be needed. These actions are highlighted in Chapter 5. Two key takeaways were: 1)
the need to set up joint NHS-University working groups to continue the design process that began in
these big-picture consultations and to focus on more specific aspects and 2) the need to establish a
program of research that can be conducted to support the HIP2 process in the short and long term.
This green paper summarises the initial consultation process and establishes the ambition of
the University of Plymouth to engage with the HIP2 process in the South West and the potential
contributions and future actions it can support. Cross-sector engagement - between the NHS,
academia, and patient and public engagement - will support a design process that considers the
needs of all stakeholders and develops integrative, future-proof solutions to healthcare challenges.
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Source Materials
Table 1. List of source materials used in the development of the Green Paper
Theme

Document title

Description

General

HIP2 consultation meetings

Word document providing an overview of session
themes

Health systems of the future - a rapid
review

A more in-depth overview of current issues and
contested areas in the session themes

HIP2 consultation - introductory
workshop

Powerpoint from the introductory session

HIP2 intro session - transcription

Transcript of recording from the introductory session

Uni seminar 18Jan21 Research intro

Powerpoint overview of HIP2 opportunity

18.01.21 Intro Session Feedback Notes Notes from all introductory session breakout rooms
Nicola Brewer notes
Health Service HIP2 consultation - health system
Design
design workshop

Hospital
Design

Notes from various sessions
Powerpoint from the health system design session

HIP2 Health System Design session transcription

Transcript of recording from health system design
session

Service design 19.01.21 Feedback
Notes

Notes from the health system design session’s breakout
discussions

20.01.21 - Hospital Design Feedback
Session

Notes from the hospital design session’s breakout
discussions

PIHCR SEI HIP2 Workshop_12_01_21

Agenda for the hospital design session

HIP2 Workshop Introduction_15_01_21

Introduction to hospital design workshop – Achieving
Net Zero Carbon and improving wellbeing/productivity

Hospital design breakout session SA

Notes from breakout discussions in the hospital design
session

Everyday green space and experienced
well-being: the significance of wildlife Journal article
encounters
Public Health and Landscape: Creating
healthy places

Landscape Institute’s position statement

Edison Project press briefing - Michael
Westley 23.01.21

Brief summary of Edison Project and partners

Mike Westley PIHCR SEI HIP2
Workshop_12_01_21

Brief powerpoint overview of Edison Play Garden
project

HOSPintroduction_DeWilde_v2

Brief powerpoint introduction to the Hospitals for
Sustainable Productivity (HOSP) project

HIP built environment research final no Powerpoint summary of the Built Environment Group
copyright
Net Zero Carbon activities
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Low Carbon Devon - 20.01.21

Powerpoint introduction to Low Carbon Devon project

Net Zero NHS_Louise Sawyer

Powerpoint overview of the NHS Net Zero Carbon plan

delivering-a-net-zero-national-healthservice

NHS Net Zero Carbon Plan

For_a_greener_future_FINAL

University Hospitals Plymouth NHS Trust Sustainable
Development Green Plan 2020 - 2025

Digital
HIP2 consultation - digital workshop
Infrastructure

Powerpoint from the digital infrastructure session

HIP2 Digital Infrastructure session transcription

Transcript of recording from the digital infrastructure
session

21.01.21 Digital Infrastructure Notes

Notes from the digital infrastructure session’s breakout
discussions

Digital workshop breakout feedback

Notes from the digital infrastructure session’s breakout
discussions

SWITCH_AC_21

Powerpoint describing the SWITCH roadmap
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Chapter 1. Introduction
Background
1.

2.

3.

4.

The UK government has committed to a £3.7 billion package to fund the building or
renovation of 40 hospitals by 2030 [1,2]. Of these 40 development projects, 11 are for
hospitals located in the South West region of the UK [2].
The HIP investment will not be limited to just the construction of hospital buildings, but will
help to achieve the strategic aims established in the NHS Long Term Plan [3] by improving
community and primary care and interconnected, digital infrastructure [1].
HIP2 in the South West (SW) is a part of the Government investment in new health
infrastructure to address the backlog of maintenance due to inadequate capital investment
in an ageing estate, changing clinical practice reshaping modern hospital requirements (e.g.
‘hot’ and ‘cold’ facilities), and lessons emerging from Covid-19 pandemic re infection control,
accelerated uptake of digital tools.
There is a series of potential research collaborations around the Health Infrastructure Plan
(HIP2) [1] that is being worked out for the South West. This includes whole hospital rebuilds
(North Devon, Torbay, Taunton) and new wings (women's health Truro and A&E Derriford).
It will be a significant investment (>£1 billion).

Organisation of consultation meetings
5.

6.

7.

8.

9.

A series of cross-faculty meetings led by Professor Sheena Asthana, Director of the Plymouth
Institute of Health and Care Research, was planned over the course of a week (18-21 January
2021) to discuss blue sky thinking and to formulate concepts to design practical strategies to
help HIP partners, academics and NHS stakeholders to draw on the University of Plymouth’s
health research expertise.
The consultation meetings centred on three key themes:
a. Effective health service design;
b. Hospital design to achieve Net Zero Carbon and improve patient experience and
staff well-being and productivity;
c. Digital infrastructure.
The effective service design theme examined the wider context of a well-functioning
hospital: its position as part of a larger health care system. There has been a recent policy
push to achieve better integration between hospital-led and non-hospital NHS and social
care services. This theme focused the discussion around the shift in systems thinking, the
need to plan for future needs, and how to build confidence in patients, healthcare staff, and
the general public at interacting with complex healthcare systems.
The hospital design workshop covered a wide range of issues, from climate-related, energy
and healthcare challenges of the future to devising ways of designing health care facilities
that deliver maximise patient and staff well-being.
The digital infrastructure session explored the potential benefits and challenges of an
increasingly digitised health service - including improving capacity and patient surveillance as
well as the risks of digital exclusion, trust in systems, and technical hurdles.
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Aims and objectives
10.

This paper was derived from the discussions and documents generated during the
consultation sessions, which focused on three key themes to address several aims:
a. To identify best practice and drive innovation to inform the planning and delivery of
the HIP2 Programme in the SW;
b. To identify and investigate key issues for HIP2 and contribute to wider health and
care system transformation;
c. To strengthen relationships between academia and health and care practice in the
South West;
d. To capture and disseminate learning and produce impact;
e. To set the basis of actions to facilitate collaboration between the University of
Plymouth and stakeholders for further development of this initiative;
f. To create the basis for future work in accordance with a health service design
framework.
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Chapter 2. Health Service Design
Service Design Framework

Figure 1. Shift in models of care (adapted from pg 5) [4].
11.

12.
13.
14.

15.

There is a shift from a hierarchical, biomedical model of care towards a holistic, personcentred model of care. There are four key dimensions that will change during such a shift:
context, roles, process, and outcomes [4].
In person-centred care, context includes “facilitative systems, potential for taking risk, skill
mix, and effective relations [4].”
The roles dimension involves humanistic and egalitarian perspectives, power-sharing, and
treating patients as the expert in their own experience [4].
The process shifts towards “engagement, shared decision-making, and individualised
interactions,” while outcomes include “satisfaction, involvement, feelings of wellbeing, and a
therapeutic culture [4].”
The consultation process expressed in this document was conducted with the aim of
engaging with a variety of key stakeholders to ensure that the design process incorporated
this person-centred model.

Context
16.

17.

Flexibility and the adaptability will be essential to a new health service design. The Covid-19
pandemic has demonstrated the speed with which disease moves around the world, so
there needs to be the capability of nimbly and quickly responding to changing circumstances
and needs. The climate crisis has highlighted the need to develop strategies and systems
that reduce healthcare-related carbon emissions. It is difficult to know what the future is
going to look like in 2050 or 2070, so a system that can address known issues and adapt
flexibly to new and unexpected challenges is needed.
There is acceptance of the need to balance centralisation and decentralisation. There is a
drive towards specialization, and the big costs of some of these really specialized functions
have to be centralized in order to be cost effective. However, there is also decentralization
in the shift from hospital to home through digital technology, which is likely going to be a
rapid shift in the coming decade. The potential to provide remote services - as has been
done during the Covid-19 pandemic - can be expanded while still supporting some
centralised service.
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18.

19.

20.
21.

22.

23.

This balance can be conceptualised as “localise where possible, centralise where necessary”.
An example of this is the provision of a central regional thrombectomy centre for acute
stroke, with a network of regional stroke rehab centres and community stroke services for
aftercare and intervention. Careful thought into how to find a good balance between
specialization and local-based services could improve access while supporting specialist
services.
To design a decentralized care system, smaller NHS funded care providers (such as RISE and
CHIME) need to be involved in the consultation from the beginning. This was not the case in
the development of the Strategic Transformation Plan Digital Roadmap 2016-2020.
To deliver a decentralized care system, effective governance is needed so that there is
regional oversight and adequate information to make necessary decisions.
This balance needs to include a consideration for rural areas. For example, thrombosis
treatments are delivered in Derriford for the whole of Devon and Cornwall, but there are big
challenges about delivering those services quickly in a rural area. This is also an issue for
patients who have to travel long distances for daily treatments, such as chemotherapy. For
example, there are a lot of patients at North Devon who travel down to RD&E for regular
care, and that distance can be up to two hours each way traveling because of the rurality of
where the hospital is based and the area that it serves. So transport is a key element to
consider; not just for patients and getting to places, but also for how families could travel to
visit or whether that is done by a digital element.
Transport is not only an issue for people living in rural locations. Some areas in the city of
Plymouth have poor transport links to the hospital and primary care practices in more
deprived areas of the city have identified a problem of missed secondary care appointments
due to a lack of money for transport.
A key strength of the health service is the way that GP services provide local care. There is
potential to provide that service even more, for instance by having mobile clinics going
around and delivering services and building bridges between community and hospital care.
However, such a shift in service provision will require consultation with patient groups to
identify potential issues relating to continuity of care and what aspects of local care need to
be preserved in a more remote system of healthcare delivery.

Roles
24.

25.

The use of patient-generated data and digital surveillance (e.g. data collection from patient
wearables) can provide a lot of information. There needs to be consideration of how all of
this information is fed back, how it is presented to caregivers, and how it is used, so that it’s
not just lost in a big database. This has the potential for job creation.
There is also a need for people to get engaged with digital surveillance for it to work, so how
to support patients in managing their care should be considered. Engagement does not need
to be centrally led; for instance, Parkinson’s Disease patient groups provide a vital role for
peer support and monitoring. Establishing such groups is low cost and reduces the demand
on clinical services. However, there will be a need to include equal service provision for
patients who will not engage.
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26.

27.

28.

29.

30.

31.

32.

33.

A potential solution to a lot of issues would be for everyone to have a digital record of their
health that is patient-owned and controlled. However, having the record is not enough; it is
about how it is used and how much the patient trusts in it.
A digitally-connected record could facilitate healthcare. To get the most benefit out of it will
require careful thinking about the interface and patients’ understanding of it, how it would
interact with the workforce, and how it would affect the quality of relationships between
patients and clinicians, generalist and specialist care. It cannot be assumed that simply
implementing it will deliver the expected (and potential) outcomes.
There is a concern that the move to digital might disrupt the sense of trust patients already
have in the health service and its workforce. Another challenge with digital delivery is that
patients do not always say straightforwardly what the real issue they are concerned about is
and this may be more difficult to probe if patient feedback is provided and diagnosis done
digitally. However, some patients may feel more comfortable discussing their problems in an
honest way through a digital medium as opposed to face-to-face. There are also potential
concerns with patient safety or focus when participating in remote appointments. Some
third sector providers offer a room patients can use for remote appointments, which can
help reduce distractions, mitigate safeguarding issues, and help patients think more clearly.
There needs to be consideration of how much clinicians can do digitally and how much
needs to be done face-to-face; specifically, when and with whom digital appointments are
sufficient or face-to-face appointments are necessary. The offer of a face-to-face
appointment might not always be contingent on clinical risk, but other concerns such as
crises, poor mental health, or safeguarding concerns. A system of triaging which patients can
be seen digitally vs. face-to-face will require guidance about factors that should influence
this decision (e.g. agitation).
There should be consideration of the needs of specific populations and what services are
provided to them. For instance, there could potentially be specific centres where there is
social and health care there for those populations, hosted on the same site. This could
include addressing issues around domestic violence and alcohol as well as healthcare. A
system designed this way would be more targeted and focused, more proactive than
reactive, and engaged with people within particular types of communities.
Integrating the health system with communities has the potential to improve support and do
more with less. This could involve using digital communities to support people, having hubs
within communities where people can have social interactions, or bringing people who are
not in health and care professions into the system. For example, in Switzerland, postmen
and women check in on the frail and the vulnerable to make sure they're okay. It would be
interesting to examine how to use such untapped possibilities in the UK.
If such community-based hubs can offer continuity and relationship-building to people in the
community, it could help to fill a gap in existing services, particularly if it can help integrated
care between primary and secondary care services for complex groups. Potential services
could include: helping patients to self-refer, chasing referrals, explaining processes and
information, providing reminders, supporting patients before, during, and after
appointments, etc.
Another aspect to consider is around integrating children’s health - looking after children
and their families - much more into community-based health centers and providing specialist
training around that.

Designing health systems of the future for HIP2 in the South West: a Green Paper

10

Process
34.

35.

36.

37.
38.

39.

40.

41.

Getting away from a medical model (perhaps by adopting a more biopsychosocial model),
making things more human and more collaborative, and really ensuring that the design isn't
paternalistic and is really co-designed with patients in mind. Time will need to be invested to
help patients think and work out their choices and priorities to ensure that the system is
patient-centric in practice.
There is an opportunity to have more “patient-led” care and responsibility. There are many
patients with benign or slow-growing tumours who are monitored annually but do not need
to see a clinician unless there are any changes in their imaging results. It takes a lot of
organisation to make sure everyone gets their scan; patients are often missed and have to
contact the healthcare service to ask about receiving their scan. An online system could
allow patients to take control of their own health, book their yearly scan when they know it
is due, and answer some simple clinical questions. It could automate a report which either
confirms there is no change and no need for action OR flags up a need for clinical review if
there are changes or concerns. This could also provide an easy means of integrating with
research imaging. However, such a system would require a means of ensuring that patients
who are less engaged or less health- or technologically-literate are not overlooked and not
responsible for ensuring that they receive care.
The coordination of care will be an essential component of a patient-centred future health
system. The question of how to coordinate care will be central to the health service design:
what is the system that will ensure that people are being treated in the right place? The
system itself is self-limiting in terms of availability of slots and appointments, so if some
aspects of care are being automated and it is easier for people to get access to care, then
there is a block at the hospital level. An alternate way of conceptualising the challenge is:
how do we keep people in the community for longer?
A related issue is how to ensure that people get continuity of care rather than seeing
multiple different types of professionals who don't necessarily understand patient history?
To improve coordination, there needs to be a link between generalist and specialist care, so
that someone knows the whole picture. In most cases, this could be the individual
themselves, but for some people with increased frailty and lack of capacity, they need
someone alongside them taking that generalist view.
There also needs to be a distinction between people who are capable of coordinating their
own care and those with complex needs who require a dedicated coordinator. Defining who
will coordinate care and what level of training expertise is required will be a key part of
developing a sustainable and cost-effective system.
Clear and rapid communication is the key to providing this link. Generalist care has to be
working really well, and then there needs to be excellent communication and support to get
specialist care when it is needed, and both sides need to know what is going on the other
side. This is in contrast to the current system, where there is a lot of bureaucracy and people
in between these two sides, with many people not knowing what is going on.
The design of a new health service should involve a look at planning and demand as a whole.
Analysing patient demand data, rather than only considering what the patients think should
be offered, will help to identify what needs to be offered. What is offered needs to benefit
the patient in some way.
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42.

43.

Engaging young people as part of this consultation process will be important because they
are going to be the service users in 30 or 40 years time. There is the risk that only older
people will be consulted about what they need, and while that is important, it is necessary
to include younger people as part of this design process. This could entail helping them
identify jobs for the future, and starting to think of the health system as something for them
in the here and now, and not just something they might need in 30 years time when they're
older and in poorer health.
The health service being designed now will be serving a very different population to the
current population. Expectations will be different; the Covid-19 pandemic has demonstrated
that needs, experiences, and capabilities (such as the increasingly widespread access of
patients and the elderly to digital devices) will have changed, and the services will need to
adapt and change. So it is important to come to the design with the awareness that it is for a
future population.

Outcomes

45.

46.

47.

44.
There was a sense from the discussion about the Hub and Spoke Model of the leader
being a mothership, and the mothership dominating the whole thing, such that acute care is
still the dominant factor. This reflects the reality of current care in Plymouth; primary care
services are currently not meeting patient needs, so secondary services are the only option
for many people. This is not an ideal service provision; there is a need for some
centralisation and specialisation, but many services can be localised.
A new health services design should not make the system more complex than it already is or
add additional steps to the process. The healthcare system is already a disorientating
process, especially when for patients crossing boundaries of care. To build patients'
confidence in interacting with complex health systems, a lot of planning needs to go into
designing and developing patient-empowered pathways, and patient engagement and
communications should support that.
In addition to supporting patients’ interactions with the new health service, there is a need
to educate and empower staff. Medical and health education will be needed early on to help
healthcare staff embrace this, particularly around the change transformation and adoption
of new digital infrastructures. There should be conversation about medical nursing and
health professional education and how that might need to adapt for the future.
The arts (including Academics from within the University’s Faculty of Arts) can play a really
important role in HIP2 by helping design buildings that enhance well-being, helping to bring
patients, members of the public and staff along with the plans – and encouraging people to
think more expansively, and helping people to cope with stressful situations.
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Chapter 3. Hospital Design
Challenges
48.

49.

50.

51.

52.

53.

The NHS Long Term Plan [3] and For a Greener NHS campaign to ‘Deliver a Net Zero NHS’ [5]
have set aims to build a more sustainable healthcare service by reducing carbon emissions,
minimising waste, making the best use of scarce resources, and building resilience to a
changing climate.
The health and care system in England is responsible for an estimated 4-5% of the country’s
carbon footprint (27 million tonnes of carbon dioxide equivalent) [5], derived from
procurement and supply chain (65%), the built environment (25%, 18% energy), and other
aspects such as travel, services, and commissioned healthcare (10%). Heat generation is only
a small part of a hospital’s carbon output – the majority is generated by the equipment used
in hospitals.
The NHS has embarked on a process to identify the most credible, ambitious date that the
health service could reach net zero emissions. This work comprised an international call for
evidence, with nearly 600 submissions provided in support of further commitments on
climate change; a robust analytical process described throughout this report; and the
guidance of a newly formed NHS Net Zero Expert Panel.
Critical target areas for reducing carbon emissions include: estates & facilities, medicines,
supply chain, travel & transport, food, catering & nutrition, and research, innovation &
offsetting.
The Plymouth NHS Trust has established a sustainable development plan with the objectives
to reduce the Trust’s carbon footprint, improve net biodiversity, avoid waste going to
landfill, and embed sustainability into every Trust service and activity.
There is a disjunction between the timescales of the government’s HIP 2 Plan (5 years) and
its climate change plan (to 2040). This presents a risk that the former is implemented
without full regard to the latter, which is a challenge that must be considered when
designing HIP2 plans and solutions.

Existing resources
54.
55.

56.

Several groups and projects are ongoing with the aims of improving the sustainability of the
healthcare system were presented during the consultation process.
The Built Environment Group has several research projects ongoing that focus on buildings.
These include eViz (Energy Visualisation for Carbon Reduction) that aims to reduce energy
demand in buildings by transforming people’s understanding and behaviour through novel
energy visualisations using personal pervasive digital technologies and DeViz (Defect
visualisation via thermography), which uses thermal imaging as a behaviour change tool for
informing, empowering, and engaging site supervisors to help them achieve zero defects in
their buildings and so encourage a learning loop and zero-defect culture. In parallel, DeViz is
developing a methodology to enable autonomous checking by construction supervisors
using thermal imaging cameras, monitoring their own work, identifying build defects as the
build / retrofit happens, and rectifying them much earlier in the construction process.
The Hospitals for Sustainable Productivity Project is interested in building performance and
the role of occupant behaviour. It aims to explain the interaction between patient pathway,
energy and carbon perspective, and the service/clinician perspective. This project is
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57.

58.

59.

addressing a fundamental need for a new dataset in surgery focused on productivity, work
or effort by capturing high resolution procedural data (‘cases’).
The Sustainability Hub: Low Carbon Devon is a project at the University of Plymouth that is
aiming to support the low carbon agenda by supporting Devon-based enterprises to access
research and business support. It has four interrelated workflows: 1) the creation of the
Sustainability Hub (Kirkby Lodge), 2) carbon reduction in public sector buildings, 3)
supporting research & innovation, and 4) supporting knowledge exchange.
The Pioneer Initiative is a temporary alternative to mainstream school for vulnerable
children and young people in Plymouth. For example, the Edison Play Garden is a program of
workshop consultation and landscape and furnishing design that takes advantage of the
impact of physical spaces to support mental and physical health. It aims to understand the
causes of social, emotional and mental health issues and develop support for the child or
young person holistically.
The Plymouth Institute of Education led the Natural Connections Demonstration project,
which led to the Government committing £10m to the Children and Nature Programme.
This, along with other projects, means that they have a considerable evidence-base on the
role of the outdoors in supporting children’s social, emotional and mental health. Also, work
on Ocean Literacy with Plymouth schools is also developing and would seem to complement
the existing resources mentioned in the document.

Ideas for design solutions to support net zero carbon and sustainability initiatives
60.

61.

62.

63.

Efforts to reduce carbon emissions should expand beyond hospital buildings to include the
entire healthcare system. For example, the shift towards care in people’s homes would be
expected to reduce indirect carbon costs due to reduced transport. Could smart homes be
designed in a way that supports the health system redesign?
The University can provide best practice examples of achieving Net Zero Carbon in specialist
facilities. The University could co-create student research projects to support Environmental
Management Systems / evidence base for new approaches. This could have the added
impact of being circulated across the 200+ sustainability managers across the NHS.
Increasing the efficiency of how the NHS operates - for example, only admitting patients to
hospital who need to be there - could naturally reduce the carbon footprint by reducing the
non-clinical footfall. This could be achieved through the use of new technology, home and
community consultation / support. The necessity of increased remote care and virtual
patient assessments during the Covid-19 pandemic is likely to have resulted in a large
reduction of carbon emissions (by reducing the patients travelling long distances for care,
especially for tertiary specialities). It will be important to consider how to integrate these
changes into the long-term plan post-Covid-19.
The challenge is broader than just Net Zero Carbon and wider sustainability issues should be
covered. The Faculty of Art and Design at the University of Plymouth has put a lot of
emphasis on the principles of the circular economy: a system that aims to design out waste,
keep products and materials in use, and regenerate the natural system. It would be
interesting to see how these principles could be applied to the NHS.

Ideas for design solutions to support well-being and productivity
64.

There is substantial evidence for the benefits of natural environments for health and wellbeing [6]. This encompasses a variety of benefits and types of experience. However, there is
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65.

66.

67.

68.

69.

70.

71.

a need to ensure all planning is evidence based. The University could support the research
needed to collect evidence on the impact of the environment and biophilic design on health
and well-being outcomes (e.g. before and after surveys with patients).
For example, one study found that wildlife encounters could occur in the context of four
types of well-being experience: “social (engaging in cultural practices as a family, couple or
as friends, such as feeding the ducks), immersive (‘losing oneself ’ in the gentle sights,
sounds and activities of wildlife), symbolic (gaining a sense of perspective, freedom
and/or comfort through appreciating the simplicity and cyclical nature of wildlife), and
achievement oriented (e.g. catching a large fish)” [6]. The study also suggested an
exploration of how to improve the opportunities for wildlife encounters, with the aim of
improving well-being.
The Landscape Institute has outlined five principles of healthy places: that they 1) “improve
air, water, and soil quality, incorporating measures that help us adapt to, and where possible
mitigate, climate change, 2) help overcome health inequalities and can promote healthy
lifestyles, 3) make people feel comfortable and at ease, increasing social interaction and
reducing anti-social behaviour, isolation and stress, 4) optimise opportunities for working,
learning and development, 5) are restorative, uplifting and healing for both physical and
mental health conditions” [7].
While these principles lend themselves to a myriad of recommendations for using green
spaces and architecture to support health throughout the lifespan and on a community and
population level, they can also be applied specifically to hospital design. There is an
increased recognition of the importance of outdoor space due to Covid. Barren courtyards in
hospitals can be bright, beautiful and inspiring spaces.
One of the challenges to making hospitals more welcoming and pleasant is that hospital
operations are inevitably very complex. However, the same could be said (albeit perhaps not
quite to the same extent) of airports, which are generally quite pleasant environments.
Bureaucracy, procurement procedures, and the generally top-down nature of the NHS has
led to design features that are incredibly outdated, unaesthetic, and don’t work well for
patients or staff. However, there are amazing hospital builds in Australia, the USA, South
East Asia, that demonstrate that this can be improved.
The differences in funding models used by these countries and the UK should be considered.
There is a need to consider moving away from yearly budgets to longer period budgets. This
could allow for fully considered decisions to be made with respect to estate work and
equipment procurement, rather than services being rushed to meet annual spending
targets.
Within UK healthcare facilities, there is variety in terms of environment. Torbay Hospital can
be very depressing – after fighting for a car space you are then confronted with corridor
after corridor. In contrast, Rowcroft Hospice is much more uplifting. Examples such as this
could provide good practice to follow.
72.
There is huge potential to work with the University’s School of Art, Design and
Architecture to use virtual / augmented reality to develop an immersive setting to engage
and consult with the community and staff around the plans for hospital development. It
could also help to bring hospital services to the home, improving healthcare accessibility
particularly in rural areas. This needs to be considered as a part of the wider use of Building
Information Modelling (BIM) by NHS Trusts as a part of their wider estates procurement,
build and FM strategies, i.e. to mandate the proper use of BIM at the start of the design
process, as the BIM is what is accessed using the VR headsets, etc.
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73.

74.

Flexibility of space is needed for future buildings to address different and changing patient
and staff needs. There is a possibility that the four different buildings in different parts of the
south-west could form trials of a different form of approach even if the same use was put to
them. Another suggestion was the possible use of modular construction where these
modules were actually flexible enough to be moved so that new spaces could be created
from the same floor plan. This can be applied to modular treatment bays, rooms, and spaces
within a building envelope, but also to modular buildings as a whole (for both permanent
and temporary facilities).
It was noted that various hospital design characteristics could have a significant impact on
patients. For instance, quite a few people with neural complaints find it difficult to navigate
their way around the hospital. There is also likely to be an impact of noisy hospital
environments on sleep, which can cause reductions in the speed of healing if not increases
in certain symptoms.

Concerns
75.
76.

77.

78.
79.

80.
81.

Several concerns and questions were also raised during the consultation.
One of these concerns centred around the emphasis on carbon emissions reduction, and
whether it was allowing the NHS to ‘contain’ and depoliticise what should be a radical
redesign of the whole system? Efforts to reduce carbon footprint such as insisting that
patients use public transport and restricting car parking can be demoralising for both staff
and patients. With technological changes such as the predicted rise in electric cars, there
were concerns that this was not the most impactful area to be focusing on.
Carbon reduction efforts that involve decentralisation and shifting care from hospitals to
homes have the risk of potentially exacerbating isolation of patients. This might be an area
to investigate further and consider how to mitigate. However, concerns about patient
isolation are social care factors that need to be resolved in community, not hospital,
settings.
It could also be worth considering the decentralisation of some non-acute and primary care
to city and town centre locations, to assist with the revitalisation of high streets.
Another concern is the cost; whatever solutions that are implemented to reduce carbon
must be affordable. There is space for large-scale learning about the options that are
available (for the NHS Trusts to learn together, not separately).
There needs to be consideration of the impact of building and space on the staff (and
therefore staff facilities) as well as incorporating patient needs and perspectives.
A concern was raised that current design standards are not fit for purpose for a future
system that will be underpinned by digital technology. Some of the ongoing consultation
processes for health, well-being, and primary care facilities are not focusing on the physical
aspect and not sufficiently considering the digital aspect. There is the potential to use those
buildings as an experiment to look at how digital transformation can be delivered in the
community to mitigate issues of digital exclusion.
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Chapter 4. Digital infrastructure
82.

The Health Technology Balanced Assessment (HTBA) tool was used to structure this section.
It identifies three key perspectives that are important to consider when examining the
impact of new technology on an existing system. These three perspectives are clinical,
organisational, and economic, and have been divided into six objectives that are used as the
sub-headings for this section [4].

Figure 2. Simplified structure of a HTBA diagram (adapted from pg 246) [4].

Improve clinical effectiveness
83.

84.

There is the potential to improve the use of local datasets. One approach would be to link
university academics with computer science backgrounds into NHS Trusts, to answer some
of the governance questions and instead pose data-driven questions. For example, there is a
regional radiology database that is not being used to its full potential.
The challenge is to overcome governance barriers and use this data in an appropriate,
anonymised manner. Having an interface between the university and NHS Trusts, where
datasets could be collated and anonymised for research would provide a wealth of data for
research outputs and would be a significant draw for funders and commercial partners. Spinoff start ups from this kind of work are very likely (e.g. Brainomix in Oxford, Neuronostics in
Exeter).

Improving patient satisfaction
85.

There is a need to build patient trust in the data and to present data in a way that is
acceptable to users and not overwhelming. The University can make an important
contribution here in helping to understand the challenges and develop solutions that can be
built into the systems. There should be end-user involvement throughout the entire design
process and academic rigour in its evaluation.
Designing health systems of the future for HIP2 in the South West: a Green Paper
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86.

87.

It is recognized that older people, people from poorer socio-economic backgrounds, and
those with mental or physical disabilities tend to be more digitally excluded than the middle
class, the young, and the healthy. Enhancing digital literacy is one potential means of
mitigating this challenge. Addressing this challenge on a system level could be done in
different ways; for instance, by having a different process to allow for those differences or
by adopting the 80-20 rule (ie. plan for the 80% and be aware of the 20%). Services need to
be aware of the 20%, but disadvantaged patient groups also need to understand the way
that services might be prepared to work flexibly around them. Services will need to think
proactively about the type of consultation needed rather than offering the occasional
dispensation.
A related issue is that the replacement of face-to-face interaction with digital can lead to
loneliness and exclusion for some people. There is a need to consider the potential impacts
of digital solutions on people’s well-being and mental health. However, this should be
addressed with community-based hubs and care, not increased face-to-face visits to
secondary care services for the purpose of reducing loneliness and social isolation.

Improving internal process
88.

89.

90.

91.

92.

There needs to be consideration of the timeline when assessing and adopting new
technologies. There is tension between the traditional requirements of evidence and the
fact that evidence may not even be produced before the technology is obsolete. However,
the Covid-19 pandemic has demonstrated that new technologies and digital shifts in work
can be adopted in a short duration (e.g. virtual consultations).
Standards have not been fully defined; it was estimated that 20-30% of standards have been
defined and they do very transactional things like referrals, electronic referrals, discharge
summaries, care planning summaries, etc. The technology is lacking to manage the more
complex work done in multidisciplinary clinical teams. The standards have not been defined
and agreed to enable the kind of scheduling and the sharing of the information that these
teams require.
There is debate around the issue of interoperability. Healthcare providers in the United
States have invested huge amounts in trying to address these issues and continuing efforts
are underway (e.g. Fast Healthcare Interoperability Resources (FHIR) standard) to assure
data exchange. There continues to be challenges in assuring data exchange between
commercial products. The NHS is too decentralized in terms of its digital systems. For
example, Torbay has two digital suppliers that currently offer overlapping functionality
around patient observations and handover and patient flow type systems. They are
technically to integrate their systems so that if you take observations in one, it's available to
view within the other, and vice versa. However, they won’t allow the systems to integrate in
this way because there is an economic incentive for them to grow their systems to become
something like an EPIC or a Cerner.
The previous example was of a situation where the standards for making that happen either
exist or there is a proprietary interface that could technically be delivered. However, even
this is rare, because most of the current interface requirements do not have solutions in the
standards world that enable this interoperability.
To achieve interoperability and standardization, there is a need for a single shared IT system
that covers the whole footprint of the really core pieces of the health and care system. This
could be achieved by following the example of Mayo Clinic, which invested in a single system
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93.

94.

and RD&E, who have invested in EPIC. After that has been achieved in about 10 years time,
there will be a strong foundation to deliver the new available technologies.
Interoperability seems to be a much greater problem in healthcare than in other sectors like
Finance. One of the difficulties of digitising the NHS is the need to take account of privacy
issues – yet without the ability to standardize records the scope for using AI is very limited.
It will be important that all Trusts have someone at the top (e.g. a non-Executive Director
role) with a specific remit to drive the digital response. Commissioners in local trusts will also
need independent commercial advice when selecting digital systems as any commercial
advice is inherently biased. This is when the advice of academics can be helpful.

Increasing staff satisfaction
95.

96.

97.

The increasing use of digital technology creates potential threats to existing roles, in
particular for clinical staff. Therefore, there will be an important role for medical education
and training as the health service culture shifts and new roles and new ways of working are
developed.
The proposed new roles and ways of working do not fit with current organizational
structures and approaches to (e.g. performance) management. There is a need for greater
flexibility in the health service culture.
Similarly to what was described for patients, enhancing both digital literacy and evaluation
literacy will be important to enable healthcare staff to interact optimally with new digital
infrastructure. This will require a collaborative approach between the NHS and other
partners (such as the Plymouth council) as part of a wider agenda.

Improving economic performance
98.

99.

Given the scarcity of resources available for healthcare services, there is a need to optimize
the use of available resources without negatively affecting service quality or accessibility [4].
Including an economic perspective in the assessment of new health technologies and
services is essential to the effective use of resources.
A cost-effectiveness analysis should be conducted, and should account for the investment
costs as well as any expected economic benefits that new health technologies and services
could bring - for instance, by reducing the overall budget after the initial investment or by
increasing the organization’s market share [4].

Investing in innovative health technologies
100.

There needs to be a balance of funding allocation between physical infrastructure and digital
infrastructure. This is a challenge because there is pressure to upgrade hospitals with newer
physical facilities, but the NHS is moving towards a ‘digital first’ world. How those
judgements are made may be difficult to get right.
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Chapter 5. Future Actions
Holistic service design thinking

Figure 3. Diagram of the holistic service design process (adapted from Figure 1 on pg vii) [4].

Figure 4. Diagram of the design thinking process (adapted from Figure 1 on pg 41, original source:
Dam and Siang, 2018) [4].
101.

Design thinking is an iterative, non-linear process with five stages: empathise, define, ideate,
prototype, and test [4]. The process so far has completed parts of the “subject-related
design input” by empathising with the needs of patients and healthcare staff, defining
problems and challenges to address, and beginning to generate ideas for innovation [4].
102. The next steps will be to continue generating design inputs from this discussion will advance
these stages by seeking out the involvement of patients, healthcare staff, and the general
public and ensuring that their unique perspectives and needs are included throughout the
whole design process. This will lead into the rest of the service design life cycle [4].
Designing health systems of the future for HIP2 in the South West: a Green Paper
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Next steps - general
103.

105.

106.

107.

108.

109.

110.

A key next step will be to set up a working group where stakeholders (those involved in
these workshops and others) can come together and identify some of the issues between
the NHS and the university and to get an understanding of how the University can contribute
to the NHS’s plans. Setting up cross-sector NHS and University working groups will require
some assistance from NHS colleagues. It could be valuable to include national as well as local
stakeholders; for instance, colleagues in the external advisory committee for the remote by
default project could potentially be involved.
104. Given the discussion around integrating children’s health and thinking about the
next generation who will be the ones who are likely to be using the new services, it might be
worthwhile to engage schools in some of the work, perhaps even consulting children on
their views of the health service and what it could look like? This could take advantage of the
fact that we have a generation of children that are incredibly heightened to health issues at
the moment.
Sheena Asthana will be the point of contact for the University, and is able to signpost people
to expertise if there are individual queries or anything that the RNHS partners want help
with.
Key people to engage with to further this process will be:
a. Dame Suzi Leather, who will be chairing the new Integrated Care Service with Devon
when it is formally established;
b. Dr Rob Dyer, the Medical Director for Torbay and South Devon NHS Foundation
Trust and also the Lead Medical Director for the Devon Sustainability and
Transformation Partnership;
c. Representatives from the Taunton and Somerset NHS Foundation Trust;
d. Representatives from each of the four sites across the peninsula.
It will be important to consider how to engage in regional service design thinking across
Devon and Cornwall, to address issues that are very regional and not based in individual
trusts.
It would be useful to do a presentation feedback session with the leads, and the
Sustainability and Transformation Partnerships, on these workshops. This would also be a
good opportunity to present the sorts of services the University could offer as well, so that
they are aware of how the University can contribute when they are thinking about these
things.
The other key next step will be to turn this work into a programme of research, from short
term - for example, literature reviews and material that can be fed through from the
academic side into practice very easily - to much longer term thinking around the
effectiveness of this transformation.
There is a need to further explore the role of researchers in residents' interests. This could
include using computer scientists and some quite specialist staff, as well as co-locating
researchers with our NHS partners, which would help to mitigate any access issues because
they are also co-labeled as NHS employees.

Next steps for health service design
111.

There were a lot of issues and ideas that came up in the workshop on health service design,
so it might be useful to conduct a survey to assess what stakeholders think are the top 5 or
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112.

113.

114.

115.

10 issues that could be usefully supported by research. This would enable an indication of
priority to be established.
Another next step will be to engage with psychological behavioral scientists, to think about
psychologically-informed spaces and about how people are going to respond to particular
types of implementation.
It would also be really helpful to get external clinical and health service management
expertise and engage with people with that expertise in future discussions and the design
process.
There is a need to have a conversation about medical nursing and health professional
education and how that might need to adapt for the future. Clinicians will need to accept
that it is not business as usual, so there is a need to adapt and think about how to do things
differently in the future.
There is a need for greater clarity of the financial aspects of the design, so that there can be
a balance between having an ambitious and forward-thinking design in place so that if
money comes in, it can be scaled up but not aborted if money does not come in.

Next steps for hospital design
116.

There is a need for literature reviews to identify best practice from elsewhere around
specific issues. There is a lot of knowledge that needs to be drawn on, rather than relying on
hard-pressed NHS staff and consultants to be at the cutting edge. This is a value that
academic researchers should be able to add.

Next steps for digital infrastructure
117.
118.

119.
120.

A summary of the bottlenecks to digital innovation would be really useful. The NHS has so
many top-down barriers (see procurements processes).
There is a need for a framework to describe impact in a way that helps NHS decision makers
to believe in the potential of the innovations. Rigorous evaluation is required for a group
that tends to be very risk averse.
It will be important to learn from other systems – not just Mayo Clinic (US) but successes in
Scandinavia and Scotland.
A formative evaluation of what the project is trying to achieve is required, with iterative
feedback loops.
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