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Background: Need for climate-resilient and
sustainable healthcare facilities
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&%V Organization

* WHO's fundamental requirements for * Minimizing negative impacts
providing safe and quality care * Protect the health and well-being
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Framework for building climate-resilient and environmentally sustainable health care facilities
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Climate resilience and environmental sustainability in health care facilities
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Background & Research Gap: measuring
sustainability in healthcare facilities

7\ 706/ EUROPEAN 5 o HOSPITAL
(o) HOSPITALS GROUPS
ARE MORE OBSOLETE THAN THE WILL BE ASKED TO DECLARE THEIR

OPTIMAL LIFECYCLE SUSTAINABILITY LEVEL
D&H LAB, 2022 CSRD DIRECTIVE (EU)
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INCREASE IN ELECTRICITY COSTS FOR HEALTHCARE ALLOCATION 2023 FOR THE MODERNIZATION
COMPANIES (2021-2022) OF HEALTHCARE INFRASTRUCTURES

AGENAS, 2023 LOMBARDIA REGION, 2023

LACK OF GUIDELINES AND STAKEHOLDERS INVOLVEMENT
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Methodology:
developing a Research Partnership
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Methodology:

developing a Research Partnership
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Methodology: Needs Recognition

Web-based S ‘ 2 3 * 6
* Web-based Survey
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Methodology: Web-based Survey

Q1: Assessment of the priority of sustainability for healthcare organizations; likert scale 1.5

Q2: Assessment of the resources allocated for the implementation of sustainability strategies _
Likert scale 1-5

Q3: existence or non-existence of a tool to measure sustainability performances. Yes/
es/no

The possibility to briefly describe existing tools adopted by the organization to measure the performances (open Open answer

answer)

Q4: Indication of the main constraints that hinder the implementation of sustainability strategies. Multiple selection (from a list of items proposed by the
questionnaire)

QS5: Indication of the main drivers that favor the implementation of sustainability strategies Multiple selection (from a list of items proposed by the

quesfionnaire)

QO6: The existence or non-existence of case studies or innovative procedures, concrete experiences related to
susfainability and its description Open answer
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Results: SDGs priorities for strategic hospitals managers

and healthcare sector companies
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One Health as a catalyst for sustainable development
A Dioiogy 7, 467-468 (2022)  Che i aicle
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Results: Constraints and Drivers for Sustainability
Performance Improvement in Healthcare Facilities
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CONSTRAINTS DRIVERS

LIMITING SUSTAINABILITY IMPROVEMENTS ENCOURAGING SUSTAINABILITY IMPROVEMENTS
* Budgetary concerns * Innovative construction systems and energy intensive
* Lack of Innovative strategies in day-to-day plants

operations for sustainability improvement * Environmental protocols and sustainability certifications;
* Inadgeuate and outdates healthcare * Specific fraining for healthcare staff;

infrastructure of the healthcare facility - Next Generation EU (PNRR) Funds;

» Shortage of adequately trained personnel
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Results: Sustainability Challenges for Next Generation
Healthcare Infrastructures

Reinforcing sustainability performances in health facilities encompasses aspects of the architecture, building
components and impact on surroundings and other management considerations.
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Challenge 1: Urban Regeneration

Case study: Hospital Paris Nord

The Grand Paris-Nord University Hospital,
is a cutting-edge medical establishment,
focusing on people and performance, and
quite simply ideally designed to face the
growing needs of the greater Paris region
for the decades ahead.

*  Ability to follow the sun
@ throughout the seasons
L. Performance, adaptability and
efficiency

* Reduced physical footprint
fecuced s
= * Compact hospital

R
*  Green roof
Location: Saint Ouen sur Seine, France Date: 2019 - Ongoing
Client: Assistance Publiqgue Hopitaux de Paris  Architect: RPBIW Architects (Renzo Piano Building Workshop) Source: https://www.rpbw.com/
() poLITECNICO
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Challenge 2: Optimise energy consumption
Case study: Radboudumc Main Building

.........................

Location: Nijmegen, The Netherlands
Client: Radboudumc

Date: 2022
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Architect: EGM architects

The new main building af Radboudumc
offers a friendly and warm welcome.

This is where the mission of Radboudumc
comes to life: sustainable collaboration for
personalized care that benefits public

health.

* Solar panels

@ * Thermal-storage installation and

water-saving measures
*  Material-saving main sfructure
e Slender floor slabs

*  Compact hospital

EEE\ ¢ Prefabricated components

Source: https://fegm.nl/
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The New Surgical and Emergency Center
is a state-of-the-art facility entirely focused

on the principles of hospital humanization.

The project franslates into the design
choices the most recent sustainability

solutions available.
Natural light
Reduction of thermal loads

&
caused by solar radiation
High energy efficiency of

systems and building envelope

Challenge 3: Study the Life Cycle

Case study: Polo chirurgico San Raffaele - Iceberg

~EE\ ¢ Green areas

Ea\
Location: Milano Date: 2021
Client: /rccs Ospedale San Raffaele Architect: Mario Cucinella Architects Source: https://www.mcarchitects.it/
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Challenge 4: Evidence-based assessment
Case study: SustHealth ESG
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Challenge 4: Evidence-based assessment
Case study: SustHealth ESG

DATA COLLECTION OUTPUT

SustHealth ESG SustHealth ESG SustHealth ESG

Assessment )
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Criteria -

TESTED IN Indicators
15 EU

200 KPIs IMPROVEMENT
BENCHMARK STRATEGIES

HOSPITALS

Variables Operative methodology that assign a univocal value to the indicator
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Future Developments: Application of Evaluation framework
Next Generation Hospital®

7 areas, 20 criteria, 95 performance requirements

LOCALIZZAZIONE
(n°=11 REQUISIT)

Hospitals of the future
A technical brief on re-thinking the architecture of hospitals
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Future Developments: Evidence Based Decision Making

Ownership Private Public
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3.1 Patient Safety
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3.2 Survey and
Monitoring (SM)

3.3 Future Proofing
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3.4 Logistics and
Efficiency (LE)

Patient Beds
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Management (WM)
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Management (EM)

2.4 Comfort
Perception (CP)

2.5 Wayfinding and
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3.1 Patient Safety
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3.2 Survey and
Monitoring (SM)
3.3 Future Proofing
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Efficiency (LE)
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Article

Testing of a Multiple Criteria Assessment Tool for Healthcare
Facilities Quality and Sustainability: The Case of
German Hospitals

Andrea Brambilla 1, Jan Marvin Apel 23, Inga Schmidt-Ross 3, Maddalena Buffoli * and Stefano Capolongo 1

~ ERIC estates returns
Built 2005 to date
Built pre-1948
Occupancy costs
Maintenance costs

° 2
Backlog maintenance
Not functionally suitable

Un-utiised space

Building footprint to land
area

1 Design & Health Lab., Dep of Archi Built Envi and C
Politecnico di Milano, Via Ponzio 31, 20133 Milan, Italy

2 Institute of Management, Accounting and Finance (IMAF), Leuphana University of Lueneburg,
21335 Lueneburg, Germany

(DABO),

3 Dy of HSBA Hamburg School of Business Administration,
20459 Hamburg, Germany
* Corresp i@polimi.it; Tel:: +39-022-399-5140
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3.6 Facilty 3.6 Facilty
Management (FM) Management (FM)
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