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DOCTORAL RESEARCH

SYSTEMS DESIGN
APPROACH

The growing complexity of societal-technical and
socio-ecological problems in low-income markets
calls for a paradigm shift in understanding and
addressing these issues.

This research suggests that embracing complexity
rather than simplifying problems represents a critical
shift from traditional design methods to a systems
design approach for sustainable development.

DOWNLOAD THE BOOK

https.//systemsdesignapproach.com
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INTRODUCTION

INTERACTION
DESIGN LAB

“We like to design stuff that
improves people’s lives.”

A diverse group of creative teachers ana
researchers come together in the Interaction
Design Lab (IxD). We are committed to
understanding and improving networks and
ecosystems of people and technology.
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https://www.youtube.com/watch?v=8V4CrKsLslQ

INTRODUCTION

SYSTEMS DESIGN
APPROACH

The Systems Design Approach (SDA) theme at
the IxD Lab explores new ways of being, knowing,
and designing. We develop methods, tools and
practical knowledge to improve our understanding
of complex societal problems, drive system
change, and design systemic interventions.

We focus on three emerging topics:

Planetary Health

Sustainability Transitions
Systemic Behaviour Change

.. SYSTEMS
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S
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Systems Thiking Futures Thinking

Imagining
Future Scenarios

Undestanding
Existing Systems

Design Thinking

Designing
Systemic Interventions
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INTRODUCTION

SYSTEMS DESIGN
APPROACH TO PH

Systems Design Approach to Planetary Health
aims to develop methodological tools and
systemic solutions (products, services, and
systems) that address the complex and
interconnected relationships between
environmental change and human health.
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Systems Thiking Futures Thinking

Imagining
Future Scenarios

Undestanding
Existing Systems

Design Thinking

Designing
Systemic Interventions
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RESEARCH

[SYSTEMIC ] DESIGN
METHODOLOGY & TOOLS

Al-Driven Systemic Design Methodologies

for Planetary Health Actions - 2024-2028

In this project, led by PhD candidate Dulaj Perera,
design acts as a bridge between theory ana
practice, integrating systems science with design
and engineering to develop innovative
methodologies and tools.

This research examines the potential of Al-assisted
participatory modelling tools to address planetary
health challenges.
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EDUCATION RESEARCH

[SYSTEMIC | DESIGN
METHODOLOGY & TOOLS

Systems Thiking Futures Thinking

This study explores the use of systems thinking in
engineering education, focusing on how industrial design
engineering students address the health-environment
relationships through a structured six-step approach.

Undestanding
Existing Systems

Imagining
Future Scenarios

t aims to outline how a systemic design methodology
aids in creating future scenarios and designing systemic
interventions that promote Planetary Health Futures.

Design Thinking

Designing
Systemic Interventions

This project was reviewed and approved by the Natural Sciences & Engineering Sciences

(NES) Ethical Committee from the University of Twente under application number 240650.
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EDUCATION RESEARCH

[SYSTEMIC | DESIGN
METHODOLOGY & TOOLS

This study explores the use of systems thinking in
engineering education, focusing on how industrial design
engineering students address the health-environment
relationships through a structured six-step approach.

Explore
Strategic
Space

\
Design
Sys,”temic
Solutions

Undertand
Existing
System

Build
Future
Scenarios

(re)Frlame
Problem(s)
|

t aims to outline how a systemic design methodology
aids in creating future scenarios and designing systemic
interventions that promote Planetary Health Futures.

Assess
Interventions
Impact

This project was reviewed and approved by the Natural Sciences & Engineering Sciences

(NES) Ethical Committee from the University of Twente under application number 240650.
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EDUCATION

[SYSTEMIC ] DESIGN
METHODOLOGY & TOOLS

Industrial Design Engineering
Human-centred Design
Constructive Technology Assessment

Product Impact Tool
Multilevel Design Model
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[SYSTEMIC | DESIGN
METHODOLOGY & TOOLS

Futures Thinking

Undestanding Imagining
Existing Systems Future Scenarios
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EDUCATION

[SYSTEMIC | DESIGN
METHODOLOGY & TOOLS

Systems Thiking Futures Thinking

Undestanding Imagining
Existing Systems Future Scenarios
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[SYSTEMIC ] DESIGN
METHODOLOGY & TOOLS

Horizon & Environmental Scanning /
Weak Signals Scanning [ /
res v”,;" z/?/éfjf,;
U | / magining
'J/ i
Existin stems . “Uture Scenarios

Trend Analysis
Driver Mapping

Uncertainties Analysis
Strategic Space Exploration

Three Horizons
Futures Wheels
Backcasting
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[SYSTEMIC ] DESIGN
METHODOLOGY & TOOLS

Stakeholders Mapping
System Mapping
Causal Loop Diagram
Enablers / Inhibitors
Multilevel Perspective
Theory of Change
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1A. PROBLEM (RE)FRAMING

Design by: Date:

INSTRUCTIONS

1. Identify potential driving forces
through brainstorming and research (¢..

ms, bel
phenomens, institutions, laws, policies,
and technologies)

2. Defi

he context and long-term goal
based on the boundaries of the
cope) you want to analyse.

3. Identify the problem(s) you see in the
context and create a problem statement
for the main problem that needs to
change to achieve your vision.

4. Formulate the research questions (e
Why..2, What driving forces influence..?)

5. Define the boundaries and

perspectives of the research based on
which aspects (e.q,, stakeholders, points
of view) are crucial and which ones you
willintentionally leave out

(e5. 2 s it
recuainghetrcavedspanes )

eicns st help you s

e context andthe

1B. STEEPV FRAMEWORK ~ INSTRUCTIONS

1. Based on your

signals of change and trends from social technological,

topic or focal issue, identify relevant

Design by: Date: economic, environmental, political and value factors.

2 Include a

and source in each postit
megatrends and
nections between these factors

stering related post-its.

e, description, relevance,

4.Give ashort ttle (e.g
summarising

ord:

ach cluster to identify

areas for design intervention, driving
forces and path of change.

SOCIAL TECHNOLOGICAL

‘Socafctorsencmpass th culural demographi, soca inclusin vels o rjecualy,
education, poner dynamicsand socetalends ht Ipact how producs sanices and

s and halenges (o9, echnolopeal oce.

e

o petan o e s

ECONOMIC

Vi ot e and

NTAL POLITICAL

iy cim o o kil vewpors

VALUE

Designby:

INSTRUCTIONS

1. Identify potential stakeholders
through brainstorming and res

2. Describe their inerests, needs
and expectations (optional
3. Map their relationships and level
of involvement visualy

5. Connect related stakeholders
as nodes in a tree or web.

2A. STAKEHOLDERS MAP

SRR IXD O

clolelel e

Y IXD O [Slolele)

oNER IxD O

2B. CASUALLOOP MAP

Designby:

INSTRUCTIONS

1. Identify potential stakeholders
through brainstorming and research

ibe their interests, needs,
and expectations (optional).

3. Map their relationships and level
of involvement visually.

4. Priortize stakeholders based on

importance and/or nfluence by

placing them in the appropriate

place n the diagram (2.9, core,
ential)

5. Connect related stakeholders
as nodes in a tree or web.

3A.UNCERTAINTY/IMPORTANC

Designby:

INSTRUCTIONS

1. Identify relevant socio-technical factors (e.g.
events, trends,disruptive technologies, societal

goals, egulatory change) underling the scenario

you are exploring Uncertanty 4

2. Map the

technical factors on the matrix
by placing them in the appropriate quadrant based
on theirlevel of impact and uncertainty

3 Prioritize the factors to analyse based on their
position on the matrix.

4 Analyse these factors to identify potential
opportunities and challenges, considering their
implications and how they might impact your
scenarios.

5. Brainstorm different scenarios based on the
analysis and develop strategies to address the
critical uncertainties.

A. Secondary Issues: High Uncertainty, Low Importance: Thi
quadrant represents uncertainties that are considered less
critical and may not require immediate attention

B. Primary Issues: High Importance, High Uncertainty: This
quadrant represents the most critical uncertainties that require
further analysis and attention, There is a high level of uncertainty
surrounding these events and significant potential impacts, and
attention should be focused on this quadrant.

C. Avoidance: Low Importance, Low Uncertainty: This quadrant
represents uncertainties that are considered less significant and
can be given lower priority in decision-making processe
D. TINAS (There Is No Alternative): High Importance, Low
Uncertainty: This quadrant represents important uncertainties
that have a significant impact, and there is a relatively high level

nfidence in their validity. These uncertainties are usually
prioritised for action or further exploration

E MATRIX

Importance

INSTRUCTIONS

previous research (e.g. U/l matri

ategor
level of impact and uncertainty.

3. Correlate (¢

(two)

)
interesting tension or contradictions

elements, lands:
previous researc

5. Analyse thes
lenges, considering their impl
might impact your scenario plots,

6. Brainstorm three scenario plg

3B. STRATEGIC SPACE

Design by: Date:

identify and list relevant driving forces based on your
rize the most influential driving forces based on the.

rent driving forces to generate
or future developments.
4. Place relevant socio-technical factors (e.g, actors, g
ape developments, niches) based o
in the appropriate quadrant
factors to identify potential opportunities
ations and how they

s plots an
“triangle” shape to avoid simple opposites

n ned here is an example
e used only for reference purposes.

SRR IxD O

clolelol i

YR IXD O elolElell !

o IxD O

4A.SCENARIOS PLOTS

Design by: Date:

INSTRUCTIONS
1

by revisiting the For

al Issue you want o explore.

2 Wiite down the strategic space map of your projectin

theindicated place.

3. Brainstorm three plot scenarios and arrange them in
imple opposites or use

ario plots.

ate detailed scenario plots by describing

esirable) future outcomes based on drivers of change

and storylines that reflect previous learnings.

5. Analyses scenarios to identify opportunities and
challenges and consider scenario implications and
impact on your Focal Issue (justification)

6. Choose a scenario plot based on their evel of
importance and impact

Note: Focus on a scer
and intereste

nario you are inspired
d in further developing.

SCENARIOPLOT1

SCENARIO PLOT 2

SCENARIOPLOT 3

5 XD O

clolelel :

4B. THEORY OF CHANGE

by Michael Goodman

Design by:

Date:

o IxD O ©O80|

Forbete i, rint o A iz pape.

J.dacosta@utwente.nl

Take the product c

hen, go around
ol and write

ts (normally, pro
effects)

cts have multipl

5-6. PRODUCT IMPACT TOOL

by Wouter Eggink and Steven Dorrestijn.

above-the-head
utepian technology
dystopian technology
ambivalent hybrdity

1d step you ca mine u
s have the most influence

Ideation & Synthesis:
i our imagination to g

nerate

Take your most interesting
nin the af

xaggerate: Choos to
verdo itin its owr
vay that he
other quadrants

1
behind-the-back
side effects
background conditicons
technicaf determinism

before-the-eye
guidance

petsuasion
identification

to-the-hand
coercion
mediated gestures
sublimmeal affect

Product Impact Tool - sheet version

Saxion University of Applied Sciences
Wouter Eqgink - (w.eggink@utwente.n)
University of Twente

Growing Systems

Innovation | 2025



EDUCATION

PATHWAYS TO
PH FUTURES

CONSUMER CONSUMER AWARENESS OF

WEALLTH ‘\ /" VALUES ~ 77 SUSTAINABILITY ISSUES
This project focused on the excessive O \/ (& PLANET
: : : CONSUMERISM : +___,CAMPAIGNS
consumption of goods and services, which ~ PROFIT—+10RE PRODUCTS) POLLUTION POLICIES
exerts pressure on ecosystems and results / \
in deforestation, water shortages, pollution, RETAILING\ “R) PROFIT CONSUMER DESIRE
and greenhouse gas emissions. [hese \
: : : : ADVERTISING
environmental crises have a direct impact . INFLUENCHNG — "\ - NG 4

on human health.

Figure 2. An example of a causal loop diagram. Project 4, by Marin Grinwis,

Meliz Klink , Emma Meijer, Simone Pakker, Jitske Rob.
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EDUCATION

PATHWAYS TO
PH FUTURES

This project addresses the environmental impacts, labour
iNnequalities, and social health issues associated with cobalt
mining in the Democratic Republic of Congo (DRC).

"By 2050, we will achieve a transformation in cobalt production
in Congo that is ecological, sustainable, and ethical, ensuring

Final Scenario

“—m =

ol Tank shipped back

to ConV

+

il Distilled water
| transferred to/

Company sells to
consumers

Water distillation

hydrolysis tank filled
D=8
Empty canisters
returned in truck
PAILY WEEKLY MONTHLY
i LOCAL ACTION TRANSFER + GLOBAL SUPPLY
Hydrolysis LOOP
process set up PAYMENT LOOP CHAIN LOOP
o°o° Hydrogen sold
(]
©oe Full canisters to company

fair labour practices, safety and financial integrity for all workers, e A (ga) ~_ /%\
. . . . Hydrogen . ‘ ! @ -’ N w’

and a commitment to preserving the environment while NG e Tk shpped

supporting the global transition to clean energy.’ i i"-.i:.«

System overview of the proposed solution for the future of cobalt miners in the Democratic

Republic of Congo. Project 7 by Daniel Sanchez Ramirez, Daniela lamandii, Nikoo Abedian,

Rajayogi Nandina, and Ruben Koster.

UNIVERSITY I O’

OF TWENTE. 1) jdacosta@utwente.nl Growing Systems Innovation | 2025



EDUCATION

PATHWAYS TO
PH FUTURES

PROJECT CHALLENGES BOUNDARIES CO-BENEFITS

Stress Reduction,
Healthier Society

Use Food Security,

in Rur Empowerment

Proiect 11 Housing,-Profit Social Equity OClal Lonnection,

Gentrification Lifestyle

N - - |
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EDUCATION

LESSONS
LEARNED

e [he challenges of student's participation and Informed consent.
 Students value the approach (SDA) and topic (PH).
e Students commented on the density and pace of the course.
o Multiple theoretical frameworks, methodological steps, and tools.
e Students struggle to cope with uncertainty, ill-defined problems, and a lack of information.
o Students remarked on the need for additional examples and cases.
e [here was a need for an explicit connection between the theoretical underpinnings and the practical application.
o Adopting systemic tools, particularly the Causal Loop Diagram, presented clear challenges to students.
o Students find it challenging to make the health co-benefits explicit in their design interventions.
e A challenge-based approach connecting external stakeholders fosters a more enriching learning environment.
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EDUCATION

WHAT'S
NEXT?

The project " Transdisciplinary Education for Future Social Entrepreneurs and
Engineers Tackling Planetary Health” aims to co-design and implement
educational resources at VU-UT by integrating systems and futures thinking into
the curriculum. It will engage over 400 undergraduate and graduate students in
oroject-pased learning to address real-world planetary health challenges while
collaboratively creating a handbook on “A System Design Approach to
Planetary Health"” and a Participatory Modelling Tool for exploring the
relationships between environment and health.
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EDUCATION

WHAT'S
NEXT?

Making Sense of Planetary Health: A Participatory Modelling Tool - 2025-2026

The project aims to create a Participatory Modelling Tool that improves
transdisciplinary learning processes by incorporating insights from diverse
disciplines and stakeholders. This tool will help analyse complex systems, identity
leverage points, and design systemic interventions to promote planetary health.

S
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EDUCATION

WHAT'S
NEXT?

Systems Design Approach Portal - Sense, Learn, Think & Act 2025-2028

We are a collective of designers and systems thinkers exploring new ways
of being, knowing, and designing. \We recognise the complex,
INnterconnected crises facing society as symptoms of deeper root causes
that require paradigm shifts in how we sense, learn, think, and act.

We develop methods, tools and practical knowledge to improve our grasp of
widespread and persistent issues, drive system change, support informed

decision-making, and design systemic interventions (products, services,
and systems) to facilitate transitions.
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IxD

Interaction Design Lab

utwente.nl/en/et/dpm/chair/id/

i DESIGN
"5+ APPROACH

S
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SYSTEMS
DESIGN
APPROACH

systemsdesignapproach.com

J.dacosta@utwente.nl

j.dacosta@utwente.nl

people.utwente.nl/j.dacosta
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