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Let’s start from 3 keywords
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Global Growth
Forecasts

0%

Due to the resilience of major economies,
achieving a soft landing looks increasingly likely.

As inflation eases, the IMF forecasts a
3.1% increase in global GDP in 2024.
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Growth

Growth focuses on the
quantitative increase in the
scale of the physical

dimensions of the economy.

Herman Daly™ exemplifies
Growth as a snowball.

*the father of ecological economics




Linear production model

reSsources

production

waste

consumption

=

disposal




C ke ) dioxide
Development focuses on RSN g
qualitative improvements in Primary
economy, well-being, and o
social-environmental

progress.

Herman Daly exemplities
Development as a natural

ecosystem.
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Circular production model

resources
new products sustainable sustainable
production consumption
new processes
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t A system is an interconnected set of
stem elements, organized in a coherent way to
achieve a certain outcome.

SY

According to Donella

Mead " Looking closely at this definition, it becomes
€adOWs clear that a system must consist of three key
factors: elements, interconnections, and a
function or purpose.

Meadows, D. H. (2008). Thinking in Systems: A Primer. Earthscan

* pioneering American
environmental scientist
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v' System components work together to
achieve a common goal or perform a
specific function.

v' They can be physical, such as parts of a
machine or natural ecosystem, or
conceptual, such as organisational or social
Processes.

v" The behaviour of the entire system is more
than what can be predicted by examining
each part separately.
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What is Systemic Design?




Systemic
Design

In simple words:

~ It's like zooming out to see the big picture before zooming in to design
solutions.
~ It combines systems thinking (understanding connections and complexity)

with design thinking (creating human-centered, creative solutions).
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SY

stemic

Systemic Design identifies the relationships
between the parts of a system as the very
elements that generate the system itself.

It focuses on material and immaterial flows to
develop open systems inspired by the
dynamics of natural systems.

Systemic Design provides practical tools to
approach complex scenarios with a holistic
perspective, while supporting active
cooperation among involved stakeholders.




Systemic
Design

Pillars

Complex and interconnected problems are
addressed through the perspective of
society and the human being, understood
as active parts of a broader ecosystem.

Humanity-centred design




Systemic
Design

Pillars

The outputs of one process become the
inputs of another, creating continuous
flows of matter, energy, and information.

[ Output/Input }

Humanity-centred design




Systemic
Design

Pillars

Priority is given to the local context,
enhancing its specific material, social,
cultural, and economic resources.

[Output/lnput] { Act locally ]

Humanity-centred design




Systemic
Design

Pillars

The relationships between a system’s
elements generate the system itself.

“The whole is greater than
the sum of its parts”.

Relations

{Output/lnput] [ Act locally ]

Humanity-centred design




Systemic
D e s i gﬂ Autopoiesis

PI ‘ ‘ a FS Relations

[Output/lnput] [ Act locally ]

Autopoietic systems sustain and
reproduce themselves by creating their
own parts, while co-evolving alongside
other systems.

Humanity-centred design

Maturana, H. R., Varela, F. J. (1972). Autopoiesis and cognition:
the realization of the living. Boston studies in the philosophy and
history of science (1° ed.). Dordrecht: Reidel.
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Systemic Design + Sustainable Healthcare
(in practice)




Hemodialysis

How can we design a
sustainable dialysis?




Hemodialysis

Packaging
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Hemodialvysis
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- medium

. hard

DISASSEMBLY TOOLS
by hand
screwdriver (11)
hex key (2)
hammer

tongs (2)

WEIGHT AND MATERIALS
COMPONENT gr  material
Door 1366 PUR

r o u c Door locker 60 metal
H23 608  plastic mix + metal
LP1123 108  WEEE
LP1123 cover 43 PP
Electrovalve 170  WEEE
H22 198  plastic + metal
H22 Holder 45 PA66 + metal
O-ring 4 rubber (EPDM)
CD5 90 WEEE

Bicarbonate inlet 135  plastic mix + rubber
Bic.inletholder 11 plastic
TOTAL 2838
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Hemodialysis

Nurse is responsible for product supply and machine setup Responsible for patient connection and monitoring during the whole Responsible for patient disconnection, waste sorting and machine disinfection
- active role in product managing and connection treatment - active role in patient disconnection
- direct control on machine settings - active role in patient connection - direct control on patient parameter
- collective control mechanism for procedures (double-check) - partially control on patient parameter (doctors check patients daily) - responsible for waste sorting
] - direct control on machine settings - responsible for machine and bed disinfection
e rv I c e - responsible for waste sorting
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PRODUCT “. | proDUCT LY kit 2) Heparine injection crosspiece 1) Open the needles 1) Throw away PATIENT LW 4 1) Throw bloodline and PREPARE
CONNECTION/1 CONNECTION/2 2) Wear a plasticapron | [ 3) Fix the bloodline 3) Throw away the disconnection kit 3) Press with Fistula | | Plasters DISCONNECTION/3 the tubing system () aean PRODUCTS
1) Bicarbonate and 1) Filter 3) Put the gloves on with patient’s Fistula connection kit 3) Disconnection of Stop 2) Throw away 1) Remove 2) Throw away apron ACID CITRIC é\l.v,y" MACHINE, FOR THE NEXT
chloride cartridge 2) Bloodline Stop 4) Throw away the apron bloodline fistula needles bloodline and the 3) Remove bed sheets MACHINE MATTRESS AND ?iistﬁ:ngvar d
2) Acid concentrate 4) Lock the fistula tubing system DISINFECTION PILLOW storeroom)
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TAKE NOTE OF SET UP MACHIN CHECK OF PATIENT'S CHECK OF ALARM CHECK OF PATIENT'S @ SET THE MACHINE
CONCENTRATE AND FOR PRIMING DATA/1 WITH THE PATIENT DATA/2 FOR THE EMPTYING
PRODUCTION BATCH 1) Blood pressure 1) Check the final PROCESS
monitoring SETOF TV DOUBLE parameters
2) Write down SUSTEM CHECK BY 2) Write down A
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Hemodialvysis
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Hemodialysis
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System

Service

Product s
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Q

Hemodialvysis

System

_ Design the system (from medium to long term)
Service

Product Design how your product fits into the system

(from short to medium term)

Packaging




Hemodialysis

System

Service

Product

Packaging
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Portfolios of interventions




Systemic Design
Methodology

/tt\\

RS

/"\
Understanding

complexity

S

Tackling
challenges

N

Designing
the system

Evaluating

the system




COMPLEXITY MAP Geographic Scope of Data
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Understanding
the system

AB1| [AD2) T

Psychosocial Support

e /N

[A D4 ] [A Al ] R

& Information Flow Gaps

Shuxiao Zhong (2025)
Systemic Design for Palliative Care & T1
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Facilities
4 5 0 beds
Y | B
==
§

- Staff A\ High average staff age
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A\ staff shortage
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U Hazardous he waste with infectious risk
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ype medical waste

278.250

328500 kg

Total amount of
waste producted

A\ Water contamination

Recovered
through

recycling/
reuse systems

A\ Emissions
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Santa
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Hospital
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per year
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Designing
Interventions

STRATEGIES

Staff management

Waste management

Emissions

SHORT TERM MEDIUM TERM LONG TERM

Sign initial agreements
for internships, training
programs, and clinical
rotations.

resources

stakeholders

Create an internal
committee to manage

academic partnerships.

resources

stakeholders

Enter into a
collaboration agreement
with local universities.

resources

stakeholders

Develop an internal and
external communication
plan highlighting the
Hospital's values.

resources

stakeholders

Continuously improve

.| the Hospital's employer

reputation through
workplace surveys.

resources

stakeholders

Implement young talent
retention programs with

" | exclusive benefits.

resources

stakeholders

Schedule optimization
and task redistribution.

resources

stakeholders

Implement training
programs in
collaboration with new
staff.

resources

stakeholders

| Partial retirement plans.

resources

stakeholders

Train staff on new waste
management
technologies and
regulations.

resources

stakeholders

Certify facilities
according to global
environmental standards.

resources

stakeholders

Promote public policies

| to improve waste

management at a
societal level.

resources

stakeholders

Conduct an assessment
of current infrastructure

and technologies.

resources

stakeholders

Develop partnerships
with entities for the safe
disposal of hospital
waste.

resources

stakeholders

Implement a pilot digital
waste monitoring
system.

resources

stakeholders

Expand environmental

| education to schools

and universities.

resources

stakeholders

Implement solutions for
neutralization and
biodegradation of
hospital waste.

resources

stakeholders

Basic training for staff
on the efficient use of
HVAC.

resources

stakeholders

Optimize processes

‘| through Al and big data
'| for waste prediction,

resources

stakeholders

Upgrade of obsolete
equipment with high-
efficiency technology.

resources

stakeholders

Implementation of HVAC
based on renewable

| energy (solar thermal,

geothermal).

resources

stakeholders
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esigning
trategies ROADMAP

In Terminals

~ Process

‘ Start Point

. Action In Process Train LLM
Develop . rain ) .

% predicted Outout Volunteer . Release ' . Release . Model ! Release .
. Predicted Outpu Service ‘ ‘ . Volunteer Telephone Train A LLM Model ‘ . ;, Recommended |
Function ' Service Module » Comfort .« That Is Vertical To The ) Travel Routes

Module Develop Matching System  Promotion And Recruitment ’ s, Function Scene And Conduct Set Check-In Points Plan Recommended Routes Module ,

< . 4 4
Dialogue Testing Install Check-In Terminals In Planned And Regularly Updated [

Develop An Automatic Matching Firstly, Promote The Form Of ~ ===
Algorithm To Ensure That Volunteers Telephone Partners In The Partner Businesses, Public Routes By A Professional
Can Be Matched According To The Community To Familiarize Users Art Spaces, Urban Parks, Etc Operations Team

Needs Of The Elderly With The Functions

- . . . Intelligent Hardware
Psychological Screening Test Dialogue Function Pgroduction
Conduct Small-Scale User Embedding The Bailing Al

Conduct Extensive Household
Compile A . Psychological Screening And Train LLM Testing (|3nfThe "Baige" Language Model Into The
Platform N
Audio System

Guidebook S Update Residents' Files
Model P . s
Bailing Voice ',

Collect Information, ! Self Service ‘ . !
Collaborate With . Package For ‘ . . "DigipnenFﬁﬁ::l:ipo ‘. Train A LL‘M Model . . ‘ '  Assistant !
Professionals To “Mental Health,' “ 14 n That Is Vertical To The o ' Function

Compile, Design, And Distribute Service Scene And Conduct Optimization . .

Print Packages v Dialogue Testing Improve The Accuracy Of

Distribute When Screening Thil\{lodlecl Based (in The

ctual Conversation

Content Of The User

Looking For
Hardware
Organize Data ./ Resident Files *, ) Suppliers To
Interface : A Comprehensive ‘| EStaPIISh : Collat?orate

i ‘ ' Portrait That Integrates ¥ Cooperatlon'W|th With
Unify The Data A PO g 1 Community

Format And Interface v Residents' Living And 4
Of Each System Connect System Data s, Health Information Canteens

Integrate Data From
Neighborhood Committee
Visits And Family Doctor Files

Looking For Suppliers

Software Select Exchange Items ¢ |
Development Establish An : The Poinifs '
Development Operational . ! Mall Function

Management System Team . Is Open ,'
And User System
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