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Investing in Hospitals of the Future
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Fit for purpose
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The third age of healthcare
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Examples from Examples from NBHI competitionNBHI competition
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NHS Luton, Engeland

Walk- In Centre
Ma-Vr: 09.30 – 19.30

Za:       09.00 – 15.00

“drop in without an appointment 
and see an experienced nurse for 
advice, assessment and treatment 
for minor ailments and injuries 
such as cuts, bruises, minor 
infections, strains, sprains and 
skin complaints.”
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Research Evidence

• Decentralised Hospitals – report by TNO/EuHPN
• Drivers and anti-Drivers

Conclusion:
• Evidence not convincing
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Life cycle proof
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•Investment (capital) cost
•Annual MOM costs
•Replacement and periodic
maintenance costs
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Consider:
•Cost of action
•Intervals of action
•Real rate of return
•Lifetime of building

The Life Cycle Economy
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Four layers
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Asset marketability

Capacity fluctuation

Investment cost

Specificity



20

�		
��

Asset marketability

Capacity fluctuation
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Lifecycle investment –
managing the rapidity of functional decay

Hot floor

Hotel

Office

Decay rate – time scale

high

low
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Layer model
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Model A Model B Hotel Hot floor Office Industry

useful floor area (m²) 29.597 29.597 6.094 13.733 7.235 2 .535

gross / useful 160% 156% 163% 156% 153% 150%

gross floor area (m²) 47.355 46.177 9.912 21.423 11.051 3 .791

floors 4 4,5 4 2

height of floor (m) 3,75 3,3 3,75 3,4 3,75

footprint 11.360 2.430 4.520 2.620 1.790

€/m² 1.500 1.397 1.370 1.454 1.127 1.931

costs (mln.) 71,0 64,5 -6,5 -(9%) 13,6 31,1 12,5 7,3

Difference

-1.178

Properties and construction costs
New Model

- (9%)

The long-term benefit
Is lifecycle adaptability

Cost saving
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Functional Life cycle of a building

Ref.: S. Bjørberg
Multiconsult AS

Building failure / 
- damage

Gap of expectation

Program of ideas

Development
upgrading
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New demands
-authorities
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Possibility of
influence

Finish
CD = Condition Degree (NS 3424)

Quality / 
Function

Concept development
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Investment versus annual costs
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Total annual costs
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Wiegerinck architecten

Zutphen – Gelre Ziekenhuizen

1�
������
��&
��'���	&�

1�
��



29

Healing environments



30

Symbols of a value system
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32 Sant Pau y Santa Cruz, Barcelona
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Efficient workplaces



36

Performance gradation of case studies –
two extremes
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Rhön Klinikum – Aim: 
Quality through standardisation & service volumes

Emergency

Diagnosis

Theatres

Hot floor
technologies

High
intensity
care

High level
care

General
care

Rehab

Patient 
treatment 
and 
discharge 
pathway

Community
portal

Polyclinic

Quicker
and better
community

support
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COXA Finland: lean work-system / design synergy
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Reinier de Graaf Gasthuis - Delft, The Netherlands

AWG EGM architects
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Acute patient Outpatient

Visitors Staff

Goods Passage

Technical

intensive care
coronary care
diagnostic imaging
emergency
operating theatres
delivery

outpatients’ clinic
general organ function diagnostic
nuclear
outpatients’ treatment
physiotherapy
general facilities patients
radiotherapy
dialysis
rehabilitation

general facilities staff
offices

general nursing
paediatric nursing
maternity
day nursing

central sterilization
pharmacy
laboratory clinical chemistry
laboratory medical microbiology
laboratory clinical pathology
kitchen
civil services
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hot floor hotel

office

Acute patient

Outpatient

Visitors

Staff

Inpatient Passage

Technical

Analysis flows
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goods goods

staff  

emergency

main entrance

Level 0

Level 1

Level 2

Level 3

Level 4

Reinier de Graaf Gasthuis - Delft, The Netherlands

Acute patient

Outpatient

Visitors

Staff

Goods Passage

Technical
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• Cost of investment was not recovered through output payment 
mechanism (DRG’s)

• Poor location

• Poor design

• Ineffective patient flows and logistics

• Modest adaptability

Causes

Capital investment evaluation
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Capital investment evaluation

+ 300,000-1,7000,000-4,000,000-6,800,000Result (€ / year)

8,400,00010,400,00012,700,00015,500,000Expenses (€ / year)

8,700,0008,700,0008,700,0008,700,000Income (€ / year)

165,000,000165,000,000181,000,000181,500,000Investment (€)

Scenario D:
New location and 
new design

Scenario C:
Current location 
and new design

Scenario B:
Current location 
and revised design

Scenario A:
Current location 
and current design

Parameter
(price level 2007)
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Safety first
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Layers of protective environments

General healthcare
environment

Specific
protection

against HAI

Complex healthcare
environment (hot floor)
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General healthcare environment

• Fire safety
• Emergency power supply
• Controlled access
• Acoustics
• Legionella prevention
• Preventable falls
• Climate control

Topics built environment
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Complex healthcare environment (hot floor) (1)

• Harmful radiation
• Lighting
• Acoustics
• Surveillance / monitoring
• Communication (patients – staff – relatives / carers)
• Electrostatic conductivity
• Interface built environment – medical equipment
• Responsible use of medical aids
• Guaranteed availability of crucial facilities and services (intensive 

care beds, sluiced single rooms, burns units etc)

Topics built environment
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Complex healthcare environment (hot floor) (2)

Functional lay-out and design:
• Accessibility / spatial expression of functional relations
• Routing and logistics (sterile – contaminated goods / patient and 

staff routes etc.)
• Spatial lay-out for adequate provision of care

Topics built environment
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Specific protection against HAI

• Air quality
• Routing and logistics (sterile – contaminated goods / pa tient

and staff routes etc.)
• Single rooms (isolation)
• Hygiene supporting design

Topics built environment
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Problem area patient safety LOW HIGH

Hospital acquired infections +
Medication errors +

Malfunctions / misuse of equipment +
Identification errors in / between patients +

Sub-standard treatment +
Misdiagnoses +

Continuity lapses and calamities +
Preventable falls +

Undetected changes in patient status +
Inadequate team performance +

Potential impact of built 
environment strategies
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Dutch Centre for Health Assets 26 March 2009

Impact
No 

impact
Middling 
impact

Major 
impact

No 
impact

Middling 
impact

Major 
impact

No 
impact

Middling 
impact

Major 
impact

No 
impact

Middling 
impact

Major 
impact

No 
impact

Middling 
impact

Major 
impact

Score
0 1 2 0 1 2 0 1 2 0 1 2 0 1 2
a a a a a a a a
p p p p p p p
a a a a a a a a a
p p p p p p p p
a a a a a a a a
p p p p p
a a a a a
p p p p p p p
a a a a a a a a a
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a a a a a a a a a
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p p p p p
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a a a a a a a a a a a a
p p p p p p
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p p p p p p p p p p

Total scores direct 17 direct 16 direct 18 direct 27 direct 1 2

indirect 15 indirect 6 indirect 8 indirect 14 indirect 4

Total 32 Total 22 Total 26 Total 41 Total 16

Legend : a = DIRECT contribution from built environment FACTOR t o patient satefy TOPIC

p = INDIRECT contribution from built environment FACTOR  to patient satefy TOPIC

Example how to read matrix : great DIRECT and less INDIRECT contribution from 'v entilation' to 'hospital acquired infection', 
which means ventilation has a great effect on the s pread of infections but has little effect on the be haviour of people

Accessibility / spatial relations

Routing and logistics

Spatial lay-out
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Electrostatic

Interface medical equipment

Medical aids

Availability crucial facilities

Radiation

Lighting

Communication

Materials and finishings

Climate control

Ventilation

Single rooms

Sub-standard treatment Continuity lapses and calamit ies Preventable falls

Surveillance

                                patient safety topi c 
built environment factor
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Fire safety
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Acoustics

Legionella prevention
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• Rotterdam, The 
Netherlands

• 6-9 June 2010

• Call for presentations 
opens in June 2009

• www.tno.nl/ducha10
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Thank you very much!

EUROPEAN CENTRE FOR HEALTH ASSETS & ARCHITECTURE -
ECHAA

TNO - DUTCH CENTRE FOR HEALTHCARE ASSETS - DuCHA

Churchilllaan 11, 
3527 GV UTRECHT 
The Netherlands
Tel. +31302983111
marinus.verweij@tno.nl


