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ABSTRACT
Complex societal challenges render confirmative problem-solving methods un-
successful and demand a new approach to realize systemic change. Due to their 
empathy, creativity and ability to deal with ambiguity, designers are fit to play an 
important role in solving these complex societal challengese. This report argues 
for a leading role for designers in navigating these challenges and proposes a 
theoretical framework. The framework is introduced in a design case on antena-
tal care. 
In addition to interviews, and prototyping efforts, multiple design workshops 
were organized where system interventions were co-designed together with 
designers, stakeholders and experts. As outcome of the design case, the Caring 
Pregnancy Toolkit is proposed. The toolkit embodies three interventions that 
enable care professionals and social workers to improve antenatal care for 
Eritrean women at risk. The toolkit is connected to an online co-design platform 
that faciliates an ongoing development of the tools. Expert interviews confirmed 
the potential of the concept and the toolkit provides a medium for further re-
search and development.
The toolkit’s design process was taken as a first use case to assess and reflect 
on the framework. The analysis clarified that the attitudes and behaviours pre-
sented in the framework appeared dynamically throughout the design process. 
Preliminary insights confirmed the potential relevance of such a framework for 
designers. Future work is proposed considering the development of the toolkit, 
and the evaluation of the framework.
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PROJECT INFO
About
My name is Axel van Boxtel, I am an Industrial Design graduate at Eindhoven 
University of Technology with a background in Product design. I am inspired by 
the capacity of design to realize change and I value the freedom to explore new 
perspectives on potential the role of designers in future society. In this report I 
share my final master project in which I aim to combine my academic interests 
in creative leadership and transformation with my personal drive to make mean-
ingful change by humanizing societal systems.

Research Group
This report describes the final master project at the Department of Industrial 
Design at Eindhoven University of Technology. Within the department, the pro-
ject is conducted in the Systemic Change research group. Systemic change 
considers the role of design in societal challenges by studying the impact of in-
terventions on community-level ecosystems (TU/e, 2020).

“Systemic Change uses Design and Technology to study socio-technical systems 
at the level of a community, by designing technology-enabled interventions 
addressing societal challenges and analysing their effect on the eco-system.” 
(TU/e, 2020)

Specialization Track
Additionally, the project is conducted within a specialization track. In this case 
being the ‘Design Leadership and Entrepreneurship’ specialization track. This 
track focuses on supporting design education that enables students to become 
design leaders or entrepreneurs. In this case the role of an entrepreneur is quite 
clear and can be defined by setting up your own business. The role of a design 
leader, however, is a bit more open and debatable but can be generally seen as 
enabling a community in their creative efforts. Design leadership is the focus for 
this particular project, and this will be further elaborated upon in the introduction.

Philips
The project is conducted in the form of a graduate assignment at Philips 
Experience Design located at the High-Tech Campus Eindhoven. Philips has an 
extensive history and expertise in design and has already won multiple awards 
for their systemic design efforts. Philips draws on their rich experience in the 
field of systemic design and social innovation to provide support throughout 
the process. My personal goal throughout this project is to draw on this rich and 
diverse body of expertise that exists within Philips to bring the design process 
and academic quality of this project to a higher level. The goal of Philips in this 
project is to receive a practical concept and prototype with which they can enter 
a testing phase.

Pandemic
this project was conducted during the course of the Covid-19 pandemic. This 
presented a unique set of challenges in the context for design due to sudden 
restrictions in social interaction, working from home and immediate closing of all 
unnecessary facilities. For example, restrictions made it impossible to visit organ-
izations, facilitate physical co-design workshops, and build the relations needed 
to create an actual design network. In response, all design workshops were trans-
lated to an online environment and sessions were done to explore how design 
leadership qualities could be translated to a digital context. Moreover, it became 
impossible to directly collaborate with the women at risk which was mitigated by 
working with cultural experts and translators. Lastly, the onboarding activities at 
Philips had to be cancelled, so I organized online coffee meetups to get to know 
my colleagues despite the social distance. I want to address this because it great-
ly impacted the project, and some design choices might appear inappropriate 
without this understanding.
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Summary
Complex societal challenges render conformative problem-solving methods unsuccess-
ful and demand new approaches to realize systemic change. Due to their empathy, crea-
tivity and ability to deal with ambiguity designers are fit to play an important role in these 
complex problems. 
Despite the growing body of literature on this subject there are few tools and approaches 
to support designers to navigate these challenges. This report argues a leading role for 
designers and a theoretical framework is proposed. The framework draws on literature 
from systemic design, creative leadership and systems leadership to establish a set of 
attitudes and behaviours that designers can use to navigate complexity. 
The framework is introduced in a design case on antenatal care. Perinatal death is a 
pressing problem in the Netherlands and the group of women that is at high risk for ma-
ternal death consists mostly of non-western immigrants. This project focuses specifically 
on Eritrean refugees because Eritreans refugees are considered as the group with the 
highest risk due to influential factors such as: illiteracy, low education, language barriers. 
Moreover, this is one of the largest groups of non-western immigrants in the Netherlands.  
The design process, started with an exploration of the ecosystem. Through interviews 
with experts an understanding of the problem space was found.  After exploring the op-
portunities for design, the decision was made to take a participatory approach. Multiple 
design workshops were organized where system interventions were co-designed by 
designers, stakeholders and experts. The output from the workshop was analysed to 
outline to problem and solution spaces. The solution space was further explored in an 
extensive ideation and based on a review of the expert interviews, and a macro analysis 
of the ecosystem, the decision was made to combine multiple potential interventions in 
a physical toolkit. These tools being: healthcare maps, translation cards, and pregnancy 
passports. Finally, the Caring Pregnancy Toolkit is proposed as a concept that enables 
care professionals and social workers to improve antenatal care for Eritrean women at 
risk. The toolkit is connected to an online co-design platform that faciliates an ongoing 
development of the tools. Expert interviews confirmed the potential of the concept and 
the toolkit provides a medium for further research and development.
The toolkit’s design process was taken as a first use case to assess and reflect on the 
framework. The analysis clarified that the attitudes and behaviours presented in the 
framework appeared dynamically throughout the design process. Preliminary insights 
confirmed the potential relevance of such a framework for designers.

This chapter elaborates on the structure of the 
thesis and provides a summary of the overall 
contents.

The report seperately adresses two nested com-
ponents, the development of a framework, and 
the design of a toolkit. The components divide the 
report in three phases that are structured in the fol-
lowing manner.

Phase 1: 
The report starts with drawing on 
the relevance of design for complex 
societal challenges and proposes a 
theoretical framework that supports 
designers to take a leading role in 
such challenges. 

Phase 2: 
The framework was introduced in a 
design case on Dutch antenatal care 
for women at risk. The progress of the 
design case is shared, and the Caring 
Pregnancy Toolkit is presented. 

Phase 3:
The toolkit’s design process was 
taken as a first use case to assess 
and reflect on the framework.

THESIS OUTLINE

figure 1: overview of thesis structure
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PHASE 1
ESTABLISHING THE FRAMEWORK
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Complex Societal Challenges
The twenty-first century confronts societies and governments with entangled 
sets of problems on a global scale (Jones, 2017). Take for example the Sustainable 
Development Goals formulated by the United Nations (2015). Contemporary soci-
ety is facing increasingly complex societal challenges in ecology, social economy 
and governance. These challenges have become interconnected wicked prob-
lems. This increasing complexity is the result of globalization, emerging markets, 
speed and availability of information and economic and political uncertainty 
(McCauley, Van Velsor & Ruderman, 2010). These challenges are characterized by 
their high complexity, distributed power structures, and interrelatedness. Kees 
Dorst (2015) classifies the nature of these contemporary challenges as “open, 
complex, dynamic, and networked”. Scholars agree that the complexity of these 
challenges sidelines conventional problem-solving methods and demand new 
approaches, mindsets and skills (Dorst, 2015; Jones, 2017; van der Bijl-Brouwer, 
2017).

Designers as Leaders
To take these new approaches mindsets and skills into practice means to estab-
lish new perspectives on leadership that encompasses the interrelatedness of 
problems and can deal with the ambiguity and connectedness that comes with 
these complex challenges (Nelson, 2016). In the past decades, developments in 
leadership literature have become increasingly directed towards societal change 
(Thornhill-Miller & Muratovski, 2016). The skills and mindsets that form these new 
types of societal-change-based leadership show remarkable commonalities 
with the skills and mindset of designers (von Thienen, Meinel & Nicolai, 2013). In 
addition to their creativity and empathy, designers are known for their ability to 
deal with ambiguity and facilitate a meaningful dialogue. Amongst others, these 
characteristics give designers the potential to provide a valuable contribution in 
leadership for these complex societal challenges (Koomans & Hilders, 2016). 

Higher Order Design
At the same time, designers are moving into higher orders with their practice by 
stepping into complex domains such as organizational, and social transforma-
tion (Aguirre, Agudelo & Romm, 2017; Jones, 2017). Designing for complex societal 
challenges urges a normative reframing of future problem-solving possibilities. 
These domains demand approaches that consider different forms of stakeholder 
participation whilst leaving space for situated emergence (van der Bijl-Brouwer, 
2017). This shows an adaption in design practices that have become increasingly 
systemic. Much work has been done over the past two decades through a vari-
ety of new approaches on design for macro-level problems (i.e., Social Design, 
Service Design, Transformation Design, Transition Design, DesignX). However, 
the circumstances in these contexts are too complex to address with any single 
practice or discipline (Jones, 2017). Scholars from these fields propose various 
ways in which an increased complexity can be addressed by integrating system 
thinking theories into design practices (Bijl-Brouwer & Malcolm, 2020).

Systems Thinking
Systems thinking builds on synthetic reasoning which considers individual el-
ements that collectively form an indivisible whole through their relations. “A 
system is a relationship of parts that work together in an organized manner to ac-
complish a common purpose” (Richard Buchanan, 2019 p. 86). It was established 
because deterministic and reductionistic takes were found to be inadequate 
when addressing complex problems. In the past decades, systems thinking has 
established a rich body of literature and several schools of thought (Jonas, 2018). 
However, systems thinking has been criticized for failing to address complex so-
cietal challenges in practice by relying too much on engineering and modelling 
approaches, diminishing the social reality of human beings. It failed to integrate 
the lived experiences of the individuals acting in the system (Buchanan, 2019).

On the other hand, since the nineteenth century  developments in design 
practice display the fundamental importance of experimentation and lived ex-
perience in how designers reshape society. These understandings in design 
challenge the shortcomings of systems thinking. Also, the theories from the var-
ious schools of systems thinking explore approaches to address the higher order 
challenges that design practices were aiming for. In searching for opportunities, 

INTRODUCTION
This chapter emphasizes the opportunity for designers to take a leading role 
in complex societal challenges.
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systemic design was found. Systemic design connects the fields of design and 
systems thinking to help designers address more complex challenges (van der 
Bijl-Brouwer, 2017). In contrast to the previously mentioned design approaches, 
systemic design considers these macro-scale challenges from a different per-
spective. It focuses on radical change of service systems and societal challenges 
through the creation of better suitable processes and practices (Jones, 2017).

Approach
The emerging resemblances between design, leadership and systems think-
ing reveal an opportunity to develop methods and tools that support designers 
in addressing complex societal challenges. This report goes a step further and 
argues that designers should take a leading role in addressing complex societal 
challenges. By drawing on literature from across the domains of design, leader-
ship and systems thinking, the following chapter of this report aims to establish 
a theoretical framework that enables designers to decide upon appropriate atti-
tudes and behaviours to navigate societal complexity. 

The systemic design community provides a collection of theories and tools for 
designers to help them act in complexity and address this complexity with other 
stakeholders. This report tries to open up a space that describes behaviours and 
attitudes that help designers to address these challenges as leaders. The frame-
work provides an abstract guidance that helps to steer the global direction of 
such projects and inform decisions. Peter Jones (2009) emphasizes on the need 
for stepping down and reformulating system thinking methods and models to 
become locally appropriate and accessible. The aim of the framework is to devel-
op an instrument that supports designers to take a leading role when designing 
for complex societal challenges.

1.2 FRAMEWORK

Systems Thinking
As mentioned in the introduction, systems thinking is a fundamental principle 
when addressing complex systems. This report draws on two domains that 
build on the concepts of systems thinking to shape practices to realise systemic 
change. Systemic Design and Systems Leadership step away from the theoreti-
cal and calculative nature of systems thinking by connecting and adapting it to 
a practice.

Systemic Design
Systemic design extends user-centered design to the context of complex, mul-
ti-stakeholder service systems (Jones, 2014). It is a pluralistic initiative where 
many different approaches are encouraged to thrive and where dialogue and 
organic development of new practices is central. To build on the emerging field 
of designers addressing complexity, the Systemic Design Association (SDA) was 
found in 2012 to advance the integrated discipline of systemic design (SDA, 2020). 
The SDA hosts the Relating Systems Thinking and Design’ (RSD) symposium 
where scholars connect to establish a foundation for researching this emerging 
discipline. As is described in the introduction, Systemic Design is a new prac-
tice that refers to the combination of systems thinking and human centered 

This chapter propses a theoretical framework for designers by drawing on 
literature in systems thinkinig, leadership and design.
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design that is intended to help designers to address the increasingly complex 
challenges society is facing (Jones & Kijima, 2018). Systemic Design combines 
the theories and models from system thinking with tools and methods from user 
centered design building on related theories such as Panarchy (Berkes & Ross, 
2016), Cybernetics (Pangaro, 2013), and the Multi-Level Perspective (Geels, 2011) 
and translating these into methods, tools and principles for design (Jones, 2014; 
Namahn, 2020). To consider the context of social change within systemic design, 
this report draws on the work of Van der Bijl-Brouwer and Malcolm (2020). In 
their case study on systemic design in social innovation, they share five principles 
of systemic design being:
	 1. Opening up and acknowledging the interrelatedness of problems 
	 2. Developing empathy with the system 
	 3. Strengthening human relationships to enable creativity and learning 
	 4. Influencing mental models to enable change
	 5. Adopting an evolutionary design approach to desired systemic change
These principles are implemented in the framework as an outline for attitudes 
and behaviours in systemic design.

Leadership
New forms of leadership play an important role in realizing change in complex 
societal challenges (McCauley, Van Velsor & Ruderman, 2010; Koomans and 
Hilders, 2016). To get a better understanding of leadership it is often compared to 
management, where management is described as an approach that aims to find 
stability in the short term, leadership focuses on the changes that are needed 
for the long term. Management and leadership never exist in isolation from each 
other, and both are needed to actually implement and sustain change. However, 
when relating to the role of designers in systemic change, management practices 
are less relevant since they focus more on incremental optimization rather than 
empowering and cultivating collectives on a journey to paradigmatic change. In 
this chapter I delineate the role of leadership in designing for systemic change.

Creative Leadership
Harris (2009) argues that formal conformist leadership approaches can suppress 
creativity. In response, Harris proposes that creative leadership is about con-
necting people with different perspectives so that mutual learning can occur 
through creative dissonance, disagreement and dialogue. It is about creating an 

environment that can capture creativity and challenge the status quo instead of 
stimulating individual conforming behaviour. “the main task of a creative leader 
is to connect different people, ideas and ways of thinking” (Harris, 2009, p. 11). 
Gheerawo, Flory & Ivanova (2020), note that creative leadership exists through 
three attributes which can be learned and sustained, the attributes being: em-
pathy, clarity and, creativity. Randel & Jaussi, (2019) add that creative leadership 
fundamentally differs from traditional leadership styles because a creative leader 
should provide guidance and structure without promoting conforming behavior. 
Instead, a creative leader should stimulate autonomy and exploration and navi-
gate the creative activities to fit within the organizational objectives.

A more fundamental definition of creative leadership is that of Mainemelis, 
Epitropaki and Kark (2018), they define creative leadership as “leading others 
toward the attainment of a creative outcome” (Mainemelis, Epitropaki & Kark, 
2018, p.22). In their influential literature review on creative leadership, Mainemelis, 
Epitropaki & Kark (2015), presents three conceptualizations of creative leadership 
being “Facilitating, Directing and Integrating”. These three conceptualizations 
differ in their ratio of leader/follower creative contributions. ‘Facilitating’ has a 
focus on stimulating employee creativity, ‘Directing’ builds towards the realiza-
tion of the creative vision of a leader and, ‘Integrating’ is about finding a synthesis 
between the leaders and others’ vision and creative contributions.

Systems leadership
Systems thinking also inspired scholars in the social innovation domain to for-
mulate new leadership practices. The growing complexity of contemporary 
society and interconnectedness of societal challenges demands a new form of 
leadership (World Economic Forum, 2020). Systems leadership is about navigat-
ing situations where power is distributed and cannot be solved with a top-down 
approach that focuses on one single area. Systems leadership is a form of lead-
ership that embraces challenges where no single actor can exercise meaningful 
control.  

The World Economic Forum (2020) constructed attributes of a “systems leader” 
being: humility, integrity, interest in the system over one’s self, ability to facili-
tate constructive dialogue. Nelson (2016) proposes three key roles of system 
leaders and places these roles within the context of three dimensions of systems 
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leadership. The three key roles are: “1 cultivating a shared vision for change; 2 
empowering widespread innovation and action; 3 enabling mutual accounta-
bility for progress.” In addition to the roles, Nelson (2016) shares three dimensions 
of Systems Leadership distinguishing between, Interactive, Institutional and 
Individual. Interactive system leadership refers to a distinct type of organization 
that functions across a system to achieve scale and awareness. Such organiza-
tions are commonly referred to as backbone organizations that focus on connect-
ing the right stakeholders and facilities around a challenge to cultivate systemic 
change. Institutional system leadership refers to organizations that meet their 
goals in a way that it contributes to the system in which it operates. This can be 
done through “unilateral efforts, project-based partnerships, broader networks” 
Individual system leaders have an awareness of the larger system they operate 
in. They can foster constructive dialogue and shift a focus from problem solving, 
to co-creation of a potential reality. Individual system leaders possess qualities 
such as: “self-awareness, openness, curiosity, comfort with emotion and ambi-
guity”. These types of system leaders need the ability to live with the paradox 
that arises when you are combining the intention that is required to reach a goal, 
with the emergence that unravels in collective collaboration. Since interactive 
and institutional systems leadership focus more on organizations, individual sys-
tems leadership is taken forward in this framework.

Participation 
What differentiates the theories that are selected for the framework is that they 
differ from traditional system sciences in how they relate to social reality. All do-
mains have the commonality that they emphasize on the connection with the 
actors in the system. The word leadership can be misleading and trigger a top-
down perspective. However, the framework emphasizes on the participatory 
aspects of these domains. Many scholars emphasize the importance of partici-
pation in systemic change. Working with the community and empowering them 
to work and realize change is fundamental. Leadership in this context should 
be considered a means to empower the actors in the system to collaborate and 
create on a desired future. The role of leadership is being an ambassador for a 
societal challenge and connecting both actors and experts around this challenge 
through purpose. In addition to the participation of people who are part of the 
ecosystem that is addressed, other forms of participation can be considered 
when designing for complexity.

A way to facilitate such participation is through design networks that unite a 
group of people around a common purpose. Buré & van der Bijl-Brouwer (2018) 
build on the concept of a design network founded by Manzini (2015). Design 
networks are highly diverse groups of people with different backgrounds that 
collectively address a complex societal challenge. Design networks share several 
distinctive characteristics. They consist of individuals that are divided over sever-
al teams or organizations connected with the goals to address a certain societal 
issue. Together they think of, and test novel ideas aimed at moving a system 
towards a shared purpose. And, the individuals in the network come from various 
companies or communities and take on diverse roles. Such networks differenti-
ate by their scale, required input and the length of collaboration (Buré & van der 
Bijl-Brouwer, 2018).
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Proposed Framework
Since there is no fixed process to address complexity, the framework does not 
entail specific steps or orders. The framework guides decisions by proposing 
attitudes and behaviours. Designers can select and combine the attitudes and 
behaviours they deem appropriate throughout their process to inform their 
approaches.

Systemic Design 
Definition: “Systemic design connects elements of systems thinking with ele-
ments of design to help designers address complex societal challenges.” (Bijl-
Brouwer & Malcolm, 2020 p.1)
“Systemic design brings human-centred design to complex, multi-stakeholder 
service systems. It adapts from known design competencies to describe, map, 
propose and reconfigure complex social systems.” (SDA, 2020)

Attitudes and behaviours: Systemic design is characterised by: Opening up and 
acknowledging the interrelatedness of problems; Developing empathy with the 
system; Strengthening human relationships to enable creativity and learning; 
Influencing mental models to enable change; Adopting an evolutionary design 
approach to desired systemic change.

Systems Leadership
Definition: “System leadership works by cultivating a shared vision for change, 
empowering widespread innovation and action, and enabling mutual account-
ability.” (Nelson, 2016 p.5)

Attitudes and behaviours: Systems leaders operate across organizations, com-
munities and social networks and act as an ambassador for societal change. 
System leaders should cultivate humility, integrity, an interest in the larger 
system and the ability to facilitate constructive dialogue between stakeholders 
from different perspective. Most importantly, system leaders should cultivate a 
shared vision for change, empowering widespread innovation and action and 
enable mutual accountability for progress.

Creative Leadership
Definition: “leading others toward the attainment of a creative outcome” 
(Mainemelis, Epitropaki & Kark, 2018, p.22) 
“the main task of a creative leader is to connect different people, ideas and ways 
of thinking” (Harris, 2009, p. 11)

Attitudes and behaviours: Creative leaders either facilitate the creation of a 
vision of subordinates, direct a community to realise their vision or, synthesize 
both by connecting a community around a co-created vision that directs creative 
efforts. A creative leader should combine diverse perspectives to shape an at-
mosphere where creative dissonance and disagreement result in enriching dia-
logues. They stimulate autonomy and exploration and navigate creative activities 
to fit within the global objectives.

figure 2: proposed framework
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PHASE 2
INTRODUCING THE FRAMEWORK 
IN A DESIGN CASE
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In the Netherlands, maternal and perinatal mortality is an issue that dispropor-
tionately affects certain groups of women. In the Netherlands, perinatal mortali-
ty rates are higher for immigrants and much higher for non-western immigrants 
compared to women with a Dutch background (CBS, 2016; Garssen & van der 
Meulen, 2004; de Jonge et al., 2020). In addition, research shows that the areas 
with the highest perinatal and maternal mortality in the Netherlands correlate 
with socio-economically deprived neighbourhoods (Waelput et al., 2017). There 
are several potential causes for this situation; 1) Women living in deprived areas 
often book antenatal care visits too late which delays the detection of risks fac-
tors, 2) There is insufficient level of cooperation and shared care between dif-
ferent levels of healthcare providers. 3) There is a higher prevalence of specific 
medical and social risk factors amongst vulnerable women.

To overcome these issues, an initiative is set up with Philips Experience Design, 
Máxima Medical Centre Veldhoven and Eindhoven University of Technology, with 
the goal of Improving care of vulnerable women in the Netherlands by early iden-
tification of perinatal and maternal risks. As formulated by Philips, this initiative 
builds upon two complementary “Innovation Streams” that support the holistic 
development of interventions for system change. Innovation Stream 1 focusses 
on guiding and empowering vulnerable women for healthier pregnancy. TU/e 
Industrial Design Faculty is contributing to support the maternal journey of 
vulnerable women in the community. Innovation Stream 2 is about supporting 
seamless shared care team collaboration for earlier risk detection. Philips is col-
laborating with obstetricians and gynaecologists from Maxima Medical Centre 
and midwives to improve the collaboration and effectiveness across primary care 
and secondary for this stream. 

The first stream is about raising awareness of the importance of appropriate care 
by engaging, empowering and supporting the women in understanding the 
healthcare system. The second stream is about navigating through the health-
care system and connecting the different care providers to supervise the women. 
This project is part of Innovation Stream 1. For this innovation stream, several 
design projects have already been done by TU/e Industrial Design students. This 

2.1 DESIGN BRIEF
thesis builds upon these projects and combines the previous learnings of these 
more exploratory projects with the goal to design towards a more realistic imple-
mentable concept, focusing on the first step in this complex problem: connec-
tion and engagement of the vulnerable group.

This project aims to bring healthcare closer, moreover earlier to pregnant women 
at risk, and make the Dutch Healthcare System more accessible. We will rethink 
and support the first point of interaction with healthcare to help women better 
understand the healthcare path. Suitable channels need to be activated with ap-
propriate tools that are tailored to the context, working towards an engagement 
strategy with a (subset of) tool(s).

Goal: Guidance & empowerment of vulnerable women for healthier pregnancy 
in the Netherlands.
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2.2 EXPLORING THE ECOSYSTEM
During this phase a basic understanding of the system was established by 
connecting with a variety of experts and organizations. This phase consists 
of an interplay between exploratory design activities, desk research and in-
terviews. As a result, the target group was specified and a mapping of the 
stakeholders in the system was made.

Expert Interviews
Since my knowledge on this subject was superficial, I wanted to explore the 
ecosystem and learn from the experts in the field. Therefore, semi-structured 
interviews (Leech, 2002) were conducted with three professionals that cover the 
variety of expertises in the ecosystem. The participants have a background as 
midwife, social worker, and cultural expert.

Interview Setup
The goal of the questions that were formulated for the interviews was to stay 
on the subject of antenatal care for non-western immigrants. The number of 
questions was kept to a minimal since the intention here was to learn from the 
expertise of the participants. The interviews were setup in the following manner:
After making contact with the participants. The background of project was ex-
plained together with the purpose of the interview: learning more about the 
problem and the ecosystem it is situated in. This introduction naturally sparked 
a conversation on the topic and depending on the quality and direction of the 
conversation a selection of the following questions was addressed to guide the 
interview in the right direction.

- Could you describe your experiences with pregnancy among non-western 
immigrants?

- Could you describe your experiences with (antenatal) healthcare for 
non-western immigrants?

- Could you describe the role of your organization in the life of a non-western 
immigrant?

- Could you describe the role of your organization in the ecosystem of (antena-
tal) care for non-western immigrants?

Midwife
The midwife shared that fear of financial struggles is a barrier for vulnerable 
women to contact antenatal experts. She also noted that there are a lot of beliefs 
related to pregnancy that influence the need for healthcare. The highest risk of 
a miscarriage is in the first twelve weeks. Therefore, some people wait twelve 
weeks before contacting a midwife or general practitione. While they could help 
to prevent a miscarriage in these first twelve weeks. She also noted that vulner-
able groups are at higher risk because of their psychological and physiological 
conditions. These conditions increase the risk of miscarriage and therefore it is 
even more important that these women access the healthcare system on time. 
The midwife informed me on the role of nuns in African communities during 
pregnancy and shares that religion is an important aspect of pregnancy for many 
cultures. She adviced me to work with ambassadors within a community and 
visit some churches.

Social Worker
The social worker shared that navigating healthcare is not something that is 
common for refugees, especially not in this setting. Despite the fact that some 
people are not used to receiving healthcare at all, there is the fear of dealing with 
these medical organization for people who are not legal citizens yet because they 
are afraid that they might contact legal authorities. Moreover, they are also afraid 
of unexpected costs since healthcare is a service for the rich in most developing 
countries. The social worker shared stories about women that were not consider-
ing care when they were pregnant because in their culture everyone gives birth 
in the community and if the child does not live then this is how it should be. Not 
receiving antenatal care is the norm for them. Also, some people are not in a safe 
environment yet and are therefore not considering their personal health. The 
social worker shares a recent story of a homeless pregnant women. Then finally 
there is the element of fear and shame for pregnancy as a result of extramarital 
intercourse or becoming pregnant before marriage, or pregnancy as a result of 
rape. And lastly, there is the barrier of language where people are not able to 
communicate effectively with healthcare providers. The interview with the social 
worker gave me a good realization on the complex reality of this issue.
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Cultural Expert
The participant in this interview has a migration background and conducted re-
search about antenatal care for Eritrean women at risk. 
The participant shared that the main theme in this group relates to understand-
ing of personal and reproductive health. The group of Eritrean women at risk is 
young, largely illiterate, has a low understanding of personal and reproductive 
health, is not on birth control and does not understand the healthcare system. 
There is a very low understanding of personal health, most women do not even 
know what a womb is, this makes it impossible for midwifes to properly support 
these women. Moreover, there are extremely large differences in communication 
and there is a lot of distrust towards care professionals. Women often withhold 
information because of shame or distrust. 
In general, Syrians are better educated, better able to find information online and 
more used to having healthcare. For Eritreans this is highly difficult they don’t 
know how a care system works and they don’t know about their personal health. 
The expert emphasized on the importance of education with this target group 
and describes the following steps towards better antenatal health: educate on 
personal health educate on care system, improve trust, improve agency and 
improve motivation. Moreover, the expert shared that it is important to involve 
these women as soon as possible because there are so many cultural differences 
in the culture that this is the only way to learn if something works. Illiteracy is 
often underestimated and even developing a flyer becomes a highly complex 
and time-consuming process in this context.
The first contact point for refugees is the GezondheidsZorg Asielzoekers (mean-
ing healthcare asylum seekers), commonly referred to as GZA. The GZA is the 
healthcare facility at asylum centres. The GZA provides only the essential care 
and postpones as much as possible. The facilities differ between the various 
asylum centre because there is no central contract and every GZA is responsible 
for arranging their own care facilities. On the asylum centre every refugee has 
a special healthcare insurance. Refugees are a complex target group because 
of the combination of factors. There is a language barrier, they don’t know the 
healthcare system, they are often traumatized, they are mostly low educated, 
and they are in the legal procedure requesting citizenship. The future is very un-
certain and perhaps they still have an entire family danger in their native country.
In the end of the interview, the expert emphasized that Eritreans are the most 

difficult target group because of their illiteracy, low education and highly intro-
vert culture. This makes Eritreans more prone to health risks. This is very different 
with Syrians. The expert motivated me to narrow down the target group by find-
ing out what group is the largest and most at risk.. 

Target Group Particularization
The interviews made me realize what this societal complexity means in practice. 
In order to address this challenge in the course a semester, I needed to reframe 
the problem and decide on a more specific target group. The overload of differ-
ent parameters and ambiguity makes it impossible to design without input from 
the target group. As a next step, I conducted a short desk research to reframe 
the target group.

Eritrean women at risk
In the beginning of the project, the challenge stated ‘vulnerable women’ as a 
target group to design for. This group ranges from Dutch women from a low 
socio-economic class to Mongolian refugees. To be able to address this challenge 
in four months, I specified the target group. In the selection of the target group 
my goal was to get the largest impact. I searched for a balance between the 
largest group and the most vulnerable. I found that non-western immigrants 
are the largest group that have a very high perinatal mortality rate. The group of 
non-western immigrants is still very large, so I decided to dive deeper. However, 
since this group is still highly diverse in culture, I decided to focus on Eritrean and 
Syrian people since these were the largest group of non-western immigrants. 
Because low education is a predictor for perinatal risk, I decided not to focus on 
educated migrant workers and expats. After diving into the Eritrean and Syrian 
culture I found that there is a large difference in their level of education and 
health understanding. Multiple social workers and caregivers shared with me 
that Syrian women are more used to western way of working and are therefore 
less at risk. Also, almost all social workers and caregivers shared that they were 
worried about the Eritrean people because they were struggling to provide the 
right support for this group, and they found that this group has the most difficul-
ties in integrating due to the very large cultural differences. This made Eritrean 
refugees the most relevant and largest group of non-western immigrants at risk 
of perinatal death. Altogether, these insights supported my decision to direct this 
project on pregnant Eritrean women at risk.



172.2 exploring the ecosystemFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

Neonatal and Perinatal Mortality
There is a clear cultural discrepancy in infant mortality figures. Data from 
CBS shows (Table 1) that the perinatal mortality promille (infants that die 
after the first 22 weeks of pregnancy) is 7.0 for Dutch people, 6.6 for west-
ern immigrants and 9.8 for non-western immigrants. Among these there 
are several cultures that stand out. The perinatal mortality promille is 9.4 
for Moroccan immigrants, 7,2 for Turkish immigrants, 8,4 for Surinam 
immigrants, 11.8 for immigrants from the former Netherlands Antilles 
and 11.3 for all other non-western immigrants (CBS, 2016). In 2016, there 
were 34.646 non-wester immigrants giving birth (Table 2) , of them 7.452 
Moroccan, 6.240 Turkish, 4.511 Surinam, 2.320 former Netherlands Antilles 
and 14.123 from other underdeveloped Asian & African Countries (CBS, 
2016). The group of immigrants from other underdeveloped Asian and 
African countries is by far the largest group, has the largest number of 
perinatal deaths and also the highest number infant mortality. Because 
of their size in combination with a high vulnerability, this group is chosen 
for examining how these numbers can be reduced.

Asylum Seekers in the Netherlands
The group of non-wester immigrants from underdeveloped African and 
Asian countries mostly consist of refugees. A study of CBS monitored 
all asylum seekers that entered the COA-center since 2014 (CBS, 2019). 

Around half of the asylum seekers registers in at the COA as single. Only 3-4% of 
the asylum seekers enters with a partner but without children. From 2014 until 
half of 2018 (Table 3) the large majority of asylum seekers are Syrian (111.805 in 4,5 
years) and Eritrean (22.800 people in 4,5 years). On average, asylum seekers have 
to wait 109 days from first entry to the COA to receiving housing in the municipal-
ity. Considering the average composition of asylum seekers this group consists 
mainly of Syrians and Eritreans (CBS, 2019).

Eritrean Culture
Eritrea consists for 67,8& of illiterate inhabitants and can be divided in nine 
groups with their own languages (Tigrinya, Tigre, Afar, Saho, Kunama, Nara, Bilin, 
Hedareb & Rashaida) (Ferrier, Kahmann and Massink, 2017). Despite the fact that 
Eritrea has no official language, the Tigrinya and Tigre are the most dominant 
languages.

Table 1: overview of perinatal death in NL (CBS, 2016) Table 2: composition of non-western immigrants in NL (CBS, 2016) Table 3: composition of asylum seekers in NL (CBS, 2019)
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Ecosystem
To improve my understanding of the ecosystem, I made an overview that con-
tains all the initiatives and organizations related to the challenge. A preliminary 
desk research on initiatives and organizations that provide healthcare or social 
support for asylum seekers is conducted. The outcome of the desk research 
was combined with the initiatives and organizations that were mentioned in the 
expert interviews to create the visual below. 

figure 3: stakeholder mapping of relevant organizations and initiative in the ecosystem
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2.3 EXPLORING DESIGN OPPORTUNITIES
This chapter explored the opportunities for design by considering various 
forms and roles of design for this project. It started with an embodied explora-
tion of prototypes. Followed by an interview that helped to narrow down the 
design space. Based on the large number and variety of design opportunities 
it was noted that the problem is too complex for individual consideration and 
a participatory systemic design workshop was considered.

Prototyping
The large number of new insights from the previous chapter became overwhelm-
ing and made it difficult to frame a clear design opportunity. To get out over this 
complexity paralysis, I collected a highly diverse selection of prototyping mate-
rials and used it as stimuli to explore the possibilities of the design space (Jobst 
& Meinel, 2013). During this session I experimented with a variety of attributes 
such as exploring ways to grasp and visualize the complexity of the ecosystem or 
looking for ways to gather data within the highly different value landscape and 
social reality of the target group.

Prototype 3: Visualizing the complexity by mapping out the differ-

ent challenges, attributes and stakeholders in a physical pyramid.

Prototype 1: Visualizing the different processes in the life of the 

women at the moment of pregnancy to better understand how 

different journeys or services together shape difficult moments 

in life and how this could affect pregnancy, healthcare and stress.

figure 4: prototype 1 figure 5: prototype 2 figure 6: prototype 3

Prototype 2: Providing a vehicle for cross cultural communication 

through symbols that can spark various meanings in a interviews, 

co-creation session or in the context of use.

https://vimeo.com/491417165

https://vimeo.com/491417165
https://vimeo.com/491417165


20 2.3 exploring design opportunitiesFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

Expert Interview
I conducted a semi-structured interview using the same format as the previous 
expert interviews. This participant works as a cultural expert and translator in 
group sessions that educate women at risk about pregnancy and birth in the 
Netherlands.

The expert shared that there is a pressing need for tools and materials that enable 
Eritrean women at risk to be better informed by care providers. The absence of 
appropriate information about pregnancy or care that is tailored to this target 
group is non-existent. Many care providers and social workers expressed the 
need for tools that help them to better understand and inform this target group. 
Moreover, the experts share that they are currently making the tools themselves 
to properly educate the Eritrean pregnant women about personal health and 
Dutch antenatal care. Female genetic mutilation, commonly referred to as FGM, 
is still highly common in Eritrea. FGM is something that Eritrean women rather 
not speak about and it is not known by Dutch caregivers. The women have very 
little trust in Dutch healthcare and care professionals. The expert also shared 
that there is a very high rate of depression among these women. Some commit 
suicide out of unbearable shame or hide their pregnancies as long as they can. 
There is no dialogue between caregivers and the women which makes it im-
possible for the women to trust their caregivers and difficult for the caregivers 
to attend to the woman’s needs. Also, many women cope with heavy traumas 
which sometimes result in child abuse after birth. The expert elaborated on a 
recent experience with two pregnant women who died. One during pregnancy 
and one just after giving birth, finding the baby in bed with a dead mother after 
a day. It was emphasized that there is no education on personal health, repro-
ductive health and antenatal care this is the most pressing problem that needs 
to be tackled first.

Design Opportunities
Looking back at all expert interviews I listed potential design opportunities. 
These opportunities are all highly relevant and it is therefore difficult to decide 
upon a single challenge. Moreover, because the problem is systemic, I tried to 
stay away from choosing a small part of the problem that needs a solution that 

makes very little impact. A systemic challenge is best addressed by developing 
multiple interventions and evaluating them in the lifeworld (van der Bijl-Brouwer 
&Malcolm, 2020). The design opportunities are listed below.

- Design tools to learn more about barriers of Eritrean women and their backgrounds

- Design tools that help educate Eritrean women about pregnancy in NL

- Design tools that connect important social stakeholders to care providers 

- Design tool that enables vulnerable women to monitor their own pregnancy

- Design a tool that helps communication between caregivers and Eritreans

- Design an information provider that connects women to the system earlier

- Design tools that help social workers with educating Eritrean women 

- Design tools that help to educate caregivers on Eritrean culture

- Design tools that improve the communication between caregivers and Eritrean women

- Design a tool that connects Eritrean women to social organizations

- Design tools for Eritrean women that inform them about reproductive health

Three Phase Model 
Throughout the conversations I had with social workers, care providers and de-
signers, I noticed that the problem could be split in three phases. The first step 
is to get women in contact with the right care providers to detect risks as early 
as possible the second step is to educate the women on the healthcare system 
to prepare them for their interaction with the system and manage their expec-
tations to reduce stress and anxiety. The third step is to empower the women in 
their individual interaction with the system so that they can effectively commu-
nicate their needs and understand the advice of the caregivers autonomously.

figure 7: visualization of the three phase model
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Systems Analysis
As my understanding on the individual elements that were forming the chal-
lenge grew, I decided to create a synthesis map to inform future design decisions 
on leveraging intervention points (Jones and Bowes, 2017). I made a mapping of 
the challenge by connecting attributes and structuring them in a hierarchical 
order.

Colour Codes (Marco > Micro)

   - purple: the key subjects in the ecosystem
   - grey: stakeholders & organizations 
   - blue: conditions 
   - green: implications 
   - yellow: symptoms

figure 8: synthesis mapping of the design challenge
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Online Design Leadership
In the context of the theoretical framework, I noticed that creative leadership ap-
proaches demand a certain physical presence to make a connection with others 
and facilitate effective cross fertilization. I set up a small design workshop with 
two design students were we explored perspectives on design leadership and 
how these could be translated to a digital environment during the pandemic. 
The outcome of the brainstorm (Appendix A) provided the following practical 
takeaways that helped to translate the design leadership values online. 
-	 Cultivating empathy and personal contact in 1 on 1 meetings
-	 Cultivating Online Presence & Transparency
-	 Inspire others by creatively coping with limitations
-	 Inspire others by presenting your work online

Modularity for Complexity
In the context of these complex design challenges, it is difficult to build upon 
previous work because regular design deliverables are rendered ineffective in 
these complex contexts. Therefore, a workshop is setup with other designers 
who worked on this same subject. The workshop was setup around the question: 
“How can we (better) build upon prior work in complex societal design projects?”. 
We debate what are relevant deliverables in such design projects for others to 

take forward in their next steps (Appendx B). A good example we found to clar-
ify the difficulty of transferring deliverables was that making stakeholder maps 
serves a double purpose. It is not only a way to visualize the ecosystem but the 
process of making it is also a way to explore the ecosystem in reality and build 
empathy with the system. We conclude that this topic of handing information 
and deliverables over has a different role in these complex societal projects than 
within regular design projects. We see potential in a digital platform where the 
problem space is interactively mapped and connected to different stakehold-
ers. The main takeaway for this project is that it is difficult to handover systemic 
design projects and that visualizations like stakeholder mappings and system 
analysis serve a double purpose. Firstly, they allow the designer to build a net-
work, make sense of the context and build empathy for the system. Secondly, 
we noted the actual visual makes the context more visual and communicable. 
The difficulty here is that transferring a visualization of the context and stake-
holders does not give a recipient the rich understanding of the context that is 
built through the dynamic process of exploring and visualizing the context. We 
conclude in the workshop that new formats for deliverables should be explored 
to improve the transfer in these types of projects.

Stakeholder Participation
Throughout this phase I realized that in order to create something that makes 
sense in this context, It is impossible to absorb enough information individually 
to fully grasp the problem space because there are simply too many parame-
ters influencing each other. In order to represent the complexity of the problem 
space, I need to connect with experts on Antenatal care, Eritrean culture, Social 
workers, and Asylum procedures. Only by connecting their expertise I can ef-
fectively evaluate the relevance of various designs and intervention. I decided 
to set-up a workshop to explore and co-design system interventions with stake-
holders. After multiple brainstorms on potential set-ups for a workshop, I notice 
that the complexity of the challenge translates to complexity in the setup of the 
workshop. In order to work with stakeholders, the assignments in the workshop 
should be understandable and accessible. I need to explore how I can empower 
a community to collaborate on system interventions without paralyzing them 
with the complexity of the challenge.

figure 9: workshop on translating design leadership to a digital context
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Van der Bijl (2018) elaborates on the value of design networks when designing for 
systemic change, connecting a group people around a common purpose. One 
needs to understand the various perspectives of stakeholders to entail complexi-
ty. Stakeholder sampling is an important determinant for success in this context. 
Its best to work with participants that have a rich experience in the ecosystem 
and understand the relevance of the issue that is addresses. An important ele-
ment of participation in systemic design is the emergence that arises in collabo-
ration. It is important to allow participants to build on each other’s work. The act 
of creating together serves as a dialogic tool to understand the problem space 
and exchange perspectives. In this context, facilitators function as participatory 
orchestrators that navigate a variety of individuals, intentions, features, perspec-
tives, and experiences to cultivate co-creative emergence by anticipating pat-
terns and embedding intent (Aguirre, Agudelo and Romm, 2017).

“If we want to address the complex problem situations that the world is facing, 
being a smart systems thinker and innovator is not enough. We need to engage 
in new ways of collaborating that promote continuous, productive and collec-
tive learning and innovation. These collaborations require us to learn social 
skills, build social structures, and adopt attitudes of openness to learning, trust 
and responsibility, however hard it is to let go of the behaviours and structures 
that hold us back” (van der Bijl, 2018)

To better understand how I could designs system interventions that support 
social change, I need to leverage the expertise of the people who are familiar with 
the system. The goal was to set up a workshop that combined the expertise and 
experience that is needed to fully grasp the complexity of the challenge with the 
creative potential of designers. By collaborating with participants from diverse 
backgrounds we can generate more creative ideas for interventions without 
losing touch with realistic implications (Jones, 2018; Hoever, van Knippenberg, 
van Ginkel & Barkema, 2012).

2.4 WORKSHOPS
In this chapter multiple design workshops were setup in which diverse par-
ticipatns were invited to co-design system interventions. The output of the 
workshops was analysed in a thematic analysis to outline the design and 
solution space. The chapter closes by sharing opportunity areas for design.

Sampling
The cultural differences and language 
barrier make it impossible for the target 
group to participate in collaborative ses-
sions, even if there would be a translator. 
Theerfore, the sessions are conducted 
with stakeholders who directly work 
with Eritrean pregnant women at risk 
and cultural experts. A such the design 
is now directed towards the experiences 
of the experts and what they consider 
appropriate interventions. Working with 
social care providers and cultural experts 
to represent the reality of the problem 
context without being withheld from 
language barriers and cultural commu-
nication complexities. Sampling is done 
by sending an informational email with 
an invitation to diverse organizations that play a role in the ecosystem (Appendix 
C). In the mail, participants are asked to invite others through referral. In this way 
I aim to draw participants that understand the importance of the challenge to 
create a purpose driven community. 

Goals
To be able to the adapt the workshop based on potential emerging factors, I 
decided to organize three separate workshops. In total there are four workshops 
of which one is a pilot. The workshop setup is evaluated and adapted after every 
session to get closer to the main goals of the workshop. The main goals of the 
workshop are listed below.

1: Collect insights from experts to better understand the problem context
2: Generate creative ideas for system interventions 
3: Gather feedback on the usefulness and relevance of these interventions

This approach helps to learn about the challenges and opportunities in the local 
context from the experiences of employees and volunteers in social support 

figure 10: workshop invitation leaflet
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organizations who interact with Eritrean refugees in 
their work. It is important to learn how these people 
perceive the reality of the challenge and what they 
consider appropriate interventions in their work.

Setup
In the setup of the workshop, inspiration is taken 
from service design (Stickdorn & Schneider, 2010), 
systemic design (Jones, 2018; Namahn, 2020) and 
user centered design, taking account the impor-
tance of emergence in facilitation (Aguirre, Agudelo 
and Romm, 2017). The workshops are setup in three 
different phases each addressing one of the work-
shop goals. 

In the first phase participants share their relation to 
the target group and other participants. Then they 
share their knowledge and experiences with Eritrean 
culture and barriers to healthcare. Participants are 
motivated to build on the work of others (van der 
Bijl, 2018).

The second phase focuses on generating a large 
variety of creative ideas of interventions. Based on 
regular design thinking methods, a large variety of 
ideas is generated on the various barriers that col-
lectively shape the current challenge of perinatal 
risk (Thompson, 2003).

In the third phase the participants select the most 
promising elements and combine these in a con-
cept. They present their concept to the group and 
give feedback on each other’s work to get a better 
understanding of what the experts perceive as ap-
propriate interventions (Rietzschel & Ritter, 2018).

Pilot Workshop
In the pilot workshop I wanted to try out new approaches for cultivating collaborative creativity in an online 
context. Moreover, I want to experiment with co-design as means to explore systemic interventions. It can be 
challenging to host collaborative design session on this scale as it is more difficult to work on such abstract 
complex concepts for new insights. I tried to keep in mind that participants should not be overwhelmed by 
complexity and that there should be a positive free atmosphere to stimulate creative thinking. I therefore 
want to take little steps in adding variables and make abstractions of heavy emotional complex attributes to 
motivate novel connections (Appendix D). 

Throughout the pilot workshop it became clear that online facilitation of creative workshops demands a dif-
ferent structure. Normally a facilitator would be sensible to the overall atmosphere in a space and support the 
groups or individuals in need of help or guidance. I decided that every breakout room needed a facilitator, 
and I reconfigured the entire setup of the workshop. Timing is a very important determinant for success, 
a high paced workshop pushes creativity by focusing on quantity, but it should be dynamic based on the 
atmosphere in the group. Therefore, I gave the facilitators power over the timing in the breakout rooms to 
better adapt. Lastly it was noted that the assignments were quite challenging for designers and that it would 

figure 11: final setup of the design workshop after all changes that were done between the sessions
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probably be very difficult for experts to understand these challenges. I adapted 
the assignments to be more manageable for people without experience in cre-
ative workshop and online environments. To help the facilitators to adapt the 
timing and activities to suit the productivity and atmosphere in the group, I cre-
ated a script for the facilitators that informed them on the parameters they could 
play with in the process (Appendix E).

Workshop Composition
As a result of the referral in the invitation, an unexpected number of participants 
enrolled for the workshop (30). This made it possible to gather the perspectives 
and ideas from sixteen experts and fourteen designers throughout three work-
shops of 2,5 hours each. Below I shortly elaborate on the composition of every 
workshop. The breakout rooms were created based on the backgrounds of the 
participants with the intention balance creativity and expertise in every group. 
Moreover, all facilitators were briefed in their behaviour and attitude towards 
participants. All designers and faciliators in the workshop were industrial design 
graduates. The composition of the participants is shared below.

Workshop #1
2 Nurses (at Asylum Centre)
2 Breakout room Facilitators
4 Designers TU/e ID students

Workshop #2
1 Researcher (on Antenatal Group Care)
2 Midwives
1 Social worker (Refugee Support)
1 Cultural expert (giving Pregnancy Education)
2 Breakout room Facilitators
3 Designers

Workshop #3
1 Nurse (at Asylum Centre)
4 Midwives
1 Social worker (at Asylum Centre)
1 Cultural expert (Giving Pregnancy Education)

2 Breakout room Facilitators
4 Designers

Analysis
An unexpected complication arose in the amount of time for the workshop and 
the energy level of the participants. Doing a workshop online appeared to be 
more exhausting which made it difficult for participants to contribute in the last 
phase of the workshop. Multiple changes were made to workshop to improve 
this problem, but this unfortunately only delivered minimal results in the last 
workshop. Therefore, we focussed on the input from the first two phases in the 
analysis.

The input from the first phase helps to outline a clear problem context by draw-
ing on the experiences of the target group. The input from the second phase 
helps to sketch the perceived global opportunity areas for design. The workshops 
provided a large amount of data. Together, all participants shared a total of :
	 - 70 perceived barriers to healthcare
	 - 33 perceived important cultural differences
	 - 250 different ideas for interventions
	 - 26 elaborated intervention concepts

Instead of thoroughly processing the data to provide novel insights or argu-
ments, the goal here was to sketch a global outline of the problem and solutions 
space as perceived by the stakeholders in the system. Therefore, a thematic anal-
ysis was conducted for the input of both the first and the second phase of the 
workshop (Braun & Clarke, 2006). The clusters that arose from these analyses 
provide an outline of the problem and solution space (Appendix F). The themes 
that resulted from the analysis are described below.

Output Phase 1: Problem Space
A need to improve agency by informing women on personal health and the 
Dutch healthcare system.

	 The lack of knowledge on personal and reproductive health is often men-
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tioned as a barrier for caregivers to help women. Caregivers lack 
the tools and skills to inform and educate these women on subjects 
that form a fundamental basis for understanding medical advice. 
This also counts for understanding of the care system and how to 

navigate it.

A need to improve cross cultural communication between the woman 
and care professionals.

	 Caregivers lack cultural knowledge and language to effectively 
communicate with Eritreans. They are unfamiliar with the norms, 
values and habits of Eritrean culture. Caregivers want to learn how 
to build trust and communicate with these women to improve their 
services. 

Output Phase 2: Design Space
Provide tools that improve cross cultural communication and provide 
relevant and comprehensible information

	 Many ideas showed an intervention that informed the women 
in manner that is appropriate for them and with information that 
is relevant to them. Examples of interventions in this space are: the 
healthy pregnancy cookbook, smart translators or the Eritrean am-
bulance. 

Create a stable community for social support and information ex-
change that allows for safe expression of self

	 A large amount of the ideas addressed the lack of trust in care 
professionals. Various ideas consider new approaches to build a re-
lationship of trust between the women and care providers through 
informal interaction. Another common element is that of a safe 
social network that supports women in their healthcare journey.

Opportunity Areas
In the thematic analysis, I searched for appropriate connections be-
tween the problem and solutions themes. As an outcome, I framed 
six opportunity areas for design and used these to ideate on potential 
design directions in the next step.

	 - Provide educational materials based on culture
	 - Provide cultural information for care professionals
	 - Facilitate a stable social community for support
	 - Facilitate informal activities with educational purpose
	 - Facilitate a healthcare buddy system
	 - Facilitate a space that is safe to express

figure 12: visual overview of the setup of the thematic analysis (solution space on the bottom, design space on top)
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In this chapter, an exstensive idea generation was con-
ducted. To inform the idea selection, a macro analysis 
was done and, previous interviews were considered. A 
concept direction was proposed an a first prototype 
was made.

Idea Generation
In the idea generation, I used the design opportunities from the workshop as a guidance. Moreover, 
I collected all ideas that were generated throughout the process and added these to the collection 
(Appendix G). All together, the ideas provide a rich collection of tools and interventions that could be 
considered. To make an informed decision, a macro analysis is done, to get a better understanding of 
goals and capabilities of the various stakeholders. 

2.5 SHAPING A CONCEPT

figure 13: visual overview of the ideas generated and collected in this chapter
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Macro Systems Analysis
In a short desk research, I studied the macro relations in the ecosystem by finding 
out what the (economic) incentives of the various organizations are (Appendix H). 
I searched for the mission and vision statements of the organizations and their 
legal organizational structure. This gave me a better understanding of the roles of 
the various organizations in the ecosystem. It became very clear that non-com-
mercial organizations that work directly with the target group do not have the 
time, expertise or financial resources to develop the tools that are necessary to 
support the target group. These organizations rely on the funding from private 

and public benefactors to do their daily work. This can be difficult for some be-
cause funding providers usually operate on a project basis. Moreover these or-
ganization depend on publically avaliable tools for their work. I want focus on 
organizations that have the resources to invest in tools and have a fundamental 
role in the life of the women to share and use the tools. I focus on asylum cen-
tres healthcare (GZA) and Midwife Practises that work with the asylum centre 
healthcare. These organizations play an important role in both the personal life 
and pregnancy of the women, to have the largest benefit from the design and all 
have the resources to invest in appropriate materials.

figure 14: visual repesentation of important organizations in the ecosystem
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Idea selection
To make a selection for the assembly of the concept, I first considered what chal-
lenges should be prioritized and solved first. It was mentioned by both cultural 
experts that information and communication are the most pressing issues at the 
moment. There are no materials that support the education of the women on 
fundamental subjects like perinatal health reproductive health, personal health 
and the healthcare system. Additionally, cultural experts and care professionals 
alike emphasize on the implications of poor communication. The inability to com-
municate with caregivers has a tremendous impact on building trust, making 
diagnosis, giving suitable medical advice and understanding and adherence of 
medical advice.

“There is a very low understanding of personal health, most women don’t even 
know what a womb is, this makes it impossible for midwifes to properly support 
these women” P1

“there is a pressing need for tools and materials that enable Eritrean women to 
be better informed by care providers. The absence of appropriate information 
about pregnancy and care that is tailored to this target group is non-existent 
[...] many care providers and social workers expressed the need for tools that 
help them to better understand and inform this target group” P2

“There is no education on personal health, reproductive health and antenatal 
care this is the most pressing problem that needs to be tackled first” P1

“There is no dialogue between caregivers and the women which makes it im-
possible for the women to trust their caregivers and difficult for the caregivers 
to attend to the woman’s needs” P2

Considering the priority of the challenges sketched in the expert interviews and 
the relevance to the organizations that work with the women, three types of in-
terventions are chosen to be beneficial for the majority of organizations working 
with the target group.

   1:  Educational materials for the Eritrean women to improve understanding of health(care)
   2: Tool for communication between care professionals and Eritrean women
   3: Document for women to inform caregivers on the cultural background of Eritrean women

First Prototype
I combined these elements in a toolbox and created a low fidelity prototype with 
basic paper tools and a foamboard box. The idea of a toolkit is an effective way 
to start developing a first concept without fixating on an intervention or tool 
before it is proven effective. Such toolkit can be a powerful way to reflect on 
interventions with stakeholders, experts and can also function a medium for first 
interaction with the target group

figure 15: first lo-fidelity prototype of the concept direction (scan QR Code on page 15 for a video presentation of the prototype)
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This chapter describes the reasoning that lead to the formulation of the first 
concept. The Caring Pregnancy Toolkit, and Caring Pregnancy Platform. The 
concept was elaborated upon and evaluated in two expert inteviews. 

Throughout the design process, I learned about the 
challenges that care professionals and social work-
ers meet when they are offering their services to 
Eritrean women at risk. Shortcomings in foreign lan-
guages and cultural understanding withhold them 
to adequately adapt their services to the target 
group. Moreover, the target group does not have 
the education or literacy to navigate the healthcare 
system themselves. Education of the women at risk 
is a priority as well as improving communication 
between the women at risk and the care profes-
sionals. These priorities are combined in the Caring 
Pregnancy Toolkit which embodies three types in-
terventions in the form of paper tools (Appendix I).

2.6 CARING PREGNANCY CONCEPT

Intervention: Educational material for the Eritrean women to improve understanding of health(care)
Tool 1: Healthcare Map 

Intervention: tool for communication between care professionals and Eritrean women
Tool 2: Translation Cards 

Intervention: Document for women to inform caregivers on the cultural background of Eritrean women
Tool 3: Pregnancy Passport

figure 16: translation cards figure 17: pegnancy passport figure 18: Dutch healthcare map



312.6 caring pregnancy conceptFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

Moreover, the impact of these tools should remain 
under continuous development, as scholars in the 
complexity domain found consensus on the con-
viction that complex systems require continuous 
development of multiple interventions rather than 
providing a singular, fixed solution (van der Bijl-
Brouwer, 2017). Because a toolkit maintains a high 
flexibility whilst providing a starting point for testing 
and development it is a highly suitable medium in 
this situation. The toolkit is sketched here as a dy-
namic concept that perpetually adapts to its con-
textual reality. Connecting the physical toolkit to a 
digital platform allows to draw on the expertise and 
experience of the actors in the ecosystem. 

The Caring Pregnancy Platform is introduced as 
a means to facilitate an ongoing development of 
the interventions in the toolkit by connecting the 
actors in the ecosystem to experts and creatives. 
In doing so, the platform builds on the notion of a 
Design Network, by connecting a diverse collective 
of individuals around a common purpose (Manzini, 
2015; Buré & van der Bijl-Brouwer, 2018). The plat-
form functions as an online co-design space, that 
connects users, experts and designers around the 
challenge of perinatal mortality. All components in 
the Caring Pregnancy Toolkit are rested with QR 
codes that link to the platform and give users (Care 
Providers, Social Workers, Eritrean Women) the 
opportunity to share their experiences on working 
with the tools. Moreover, other experts from the 
field (Translators, Cultural Experts, Researchers) can 
leverage their expertise on the platform by review-
ing the tools, proposing redesigns or addressing 

reformulation of the challenges. Designers can use these insights to improve the 
composition and qualities of the interventions integrated in the toolkit.

It is difficult to reach the Eritrean women directly as a target group, therefore 
the toolkit is designed to be used and distributed by organizations that have the 
most contact with the target group. These being asylum centres (AsielZoekers 
Centrum - AZC), their healthcare organizations (GezondheidsZorg Asielzoekers - 
GZA), immigrant integration organizations (VluchtelingenWerk - VWN), Midwife 
Practises and Social Support Organizations. These organizations directly interact 
with Eritrean women at risk and are therefore a suitable channel to hand out 
tools or directly use them in their work. 

figure 19: toolkit prototype
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Caring Pregnancy Toolkit
The toolkit is an adaptable concept designed for social workers and care pro-
fessionals. It contains tools that help to improve the antenatal care for Eritrean 
women at risk. All these tools are rested with a QR code that connects to an 
online co-design platform. The first version of the toolkit emodies three types 
of interventions: Healthcare Maps, Translation Cards, and Pregnancy Passports. 

figure 20: caring pregnancy toolkit 
https://vimeo.com/493909524

https://vimeo.com/493909524
https://vimeo.com/493909524
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Caring Pregnancy Platform
The online co-design platform connects experts with creatives to facilitate a con-
tinuous improvement of the tools and the toolkit. Here the experts and users 
can share their knowledge on how the tools can be improved and the designers 
can improve the tools based on the insights that are shared on the platform. 

This platform empowers a community around a common purpose and allows 
the interventions to be continuously improved to match the complex reality of 
the ecosystem.

figure 21: caring pregnancy platform
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Concept Evaluation
To review the concept direction of a hybrid toolkit, two semi-structured, inter-
views were conducted. For the interviews a nurse from the asylum centre and a 
midwife that often provides antenatal care at an asylum centre were contacted 
to represent the target group Prior to the interview, the participants watched a 
video that presented the Caring Pregnancy concept. The interviews were struc-
tured with the following questions: 

Toolkit: (How) Could the toolkit support you in providing care to the vulnerable 
women?
Platform: (Why) Would you use the online platform to share your experiences?
Design Network: (Why) Would you be interested to become part of a design 
network to contribute to the development of such a toolkit?

Findings
In the interviews both participants shared a positive attitude on the potential of 
the toolkit. Both participants also noted several complications that should be 
considered. Firstly, both participants noted that all asylum centres work with 
translators when they provide care, this is compensated. The midwife emphasiz-
es that this does enables her to provide adequate care and build a relationship 
with Eritrean women at the asylum centre. However, both participants mention 
that the toolkit would help them to mobilize information and better educate the 
women on health on the asylum centre. Both participants explain that people 
who leave the asylum centre for naturalisation are expected to speak Dutch but 
that this is almost never the case for Eritrean people. When these women are in 
need of care after being dismissed from the asylum centre, there is no compen-
sation for translators anymore and the support of the asylum centre falls away. 
The midwife confirms that this happens in her practise and shares that the ina-
bility to communicate with the women make it difficult for midwifes to provide 
adequate care. The midwife shares that a toolkit could help the midwifes to im-
prove their care. She emphasizes that it might also be interesting for general 
practitioners and gynaecologists since they have little time to communicate with 
the women and the tool could improve their quality of care whilst saving them 
time. Both participants share that they would have the time and space in their 
work to give feedback on the functioning of these tools with the online platform. 
The nurse shares that many colleagues like to contribute to pressing issues, and 
that they would definitely become part of such design network. The midwife also 

states her interest in contributing to a design network and emphasizes a feeling 
of responsibility by stating that its little effort for a great impact. Both partici-
pants express an enthusiasm about the potential of the Caring Pregnancy Toolkit 
and recognize the value of such a concept. Both participants share that they 
would use this in their work if available. However, both participants also mention 
the importance of the quality of the individual tools, since they did not physically 
interact with the tools, they are not able to evaluate if the tools themselves would 
work for them in their current form.

Takeaways

“At the asylum centre people are supported with translators, but as soon as 
they leave here translators are not used anymore because it is not compensat-
ed and takes a lot of time” - P6

Before refugees leave the asylum centre, we always try to tell them to learn 
Dutch as fast as possible. However, that does not happen in most situations 
and if they visit a regular general practitioner or midwife outside of the asylum 
centre, they might be willing to call a translator once but not every time. So, I 
think that it can be highly valuable to have good educational materials then.” 
- P6

“I think it is really good that there is a map that explains the Dutch system 
because that is something we often encounter. It is just very unknown among 
these women [...] A lot of people are unfamiliar with the maternal care system 
that we have in the Netherlands. It is something other cultures do not know, 
as these tasks are usually done by family members. Therefore, it is often a bit 
strange to them” - P7

“We also receive women that just left the asylum centre and I think that this 
toolkit might be even more suitable for them because they are not eligible 
anymore for a  translator so then we really have to communicate by using our 
hands and feet […] these women are often left by the wayside so think this 
toolkit could be a very helpful solution” - P7
”Do you notice that it affects the quality of your care if you cannot effectively 
communicate with these women?” - Interviewer
“Yes, definitely, absolutely.” - P7

Next Steps 
Despite the small sample, the last interviews confirmed the direction of a toolkit 
as a fruitful starting point for development. Both participants share their interest 
in using such concept in their work. It is found out that asylum centres are com-
pensated for translators and that therefore their main interest lies in the use of 
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educational materials. The midwife practise has use for more of the tools since 
they experience diverse barriers to providing care and are not compensated for 
translators outside of the asylum centre. The participants share that gynaecol-
ogists and general practitioners should be considered as potential users of the 
toolkit, since they are not compensated for translators and they are limited by 
time in their communication. An important learning is that translators are com-
pensated at asylum centres and as soon as people leave the asylum centre, 
translators are not compensated since the people are expected to speak Dutch. 
This appears to be rarely the case for Eritreans. This means that there is a group 
of Eritrean women who does not speak Dutch, is illiterate, and has no right to 
translation. This part of the target group is most in need of support and should 
be the focus in further developments. For further development of the concept, 
several proposals are made.
The core value of the toolkit lies in the quality of its tools. The effectiveness of the 
interventions that are embodied in these tools are not proven since they are not 
het deployed and iterated upon. As a first step, the tools should be refined and 
developed in close collaboration with Eritrean women, translators, and various 
care professionals and social workers. In this case it is important to work with 
women and care professionals who would benefit most from having the toolkit. 
Throughout this process the impact of the interventions should be assessed. It 
can be useful to setup a design network for effective development and evalua-
tion. After establishing a proven collection of tools, the distribution of a minimal 
viable product can be considered.
It is important to consider the core purpose of the toolkit. Can it become pub-
licly available for free, or should it provide revenue for further development. 
Considering the goal of the project, I advise to explore ways to maximize the 
impact of the toolkit on perinatal health. This phase also requires a decision on 
the role of the online platform in the proposition.
Development of platform would be costly and time consuming without adding 
much direct value to the concept, therefore, it has a low priority in relation to 
perinatal health. However, in recent years various domains showed a growing in-
terest in emerging approaches on participatory design on co-creative platforms 
(Stelzle, Jannack and Rainer Noennig, 2017). This shows that a more generalized 
version of the Caring Pregancy Platform could be a powerful tool to address 
other complex challenges. =The potential of online co-design platforms to facil-
itate participation on complex societal challenges should be further examined.
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PHASE 3
REFLECTING ON THE 
FRAMEWORK
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3. 1 ANALYSING THE DESIGN CASE
The design project provided a rich case to reflect on the relevance of the at-
titudes and behaviours that were presented in the framework. This chapter 
analysed the design process to reflect on the presence of the topics in the 
different phases of the design process. The analysis took forward an activ-
ity logbook held by the designer in addition to the process described in this 
report. The purpose was to evaluate the potential value of the framework for 
designers.

Process Analysis 
Throughout the process, the framework was used as a guiding instrument to 
inform the design approach. The framework does not provide specific informa-
tion on the best tools or approaches to be used but rather proposes multiple 
attitudes and behaviours that influences this decision-making process. To learn 
more about the potential of the framework, this chapter analyses the value of 
the framework during the design process. In doing so, the presence of the three 
described domains is considered for every phase of the design process. The pres-
ence of these domains is qualified in a range of four steps: none – low – medium 
– high. The following question is formulated for analysis 

What attitudes or behaviours from the framework were present in the differ-
ent phases of the design process? 

Phase 1: Exploring the Ecosystem 
The first phase of the process consists mostly of exploratory activities. The ac-
tivities are directed towards gearing an understanding and connecting with the 
ecosystem of the design challenge and building contacts. The phase started 
out with connecting to diverse organizations that could be connected to the 
challenge in an online and offline manner and conducting interviews with di-
verse experts from various organizations. These insights are taken forward in a 
desk research to refine the target group and a preliminary visualization of the 
ecosystem.

Systems Leadership: medium
The focus on connecting with a large variety of experts from different organiza-
tions to learn about the challenge and build relations strongly connects to the 
behaviour of “operating across organizations, communities and social networks 
as an ambassador for change” and “interest in the larger system”
Systemic Design: medium
The manner of offline exploration of the ecosystem and expert interviews were a 
clear way of “developing empathy with the system” that transcended the value 
of a desk research on the stakeholders.
Creative Leadership: none
No notable elements of creative leadership were present in this phase

Phase 2: Exploring Design Opportunities
The second phase of the process was more diverse and divergent. The inten-
tion throughout this phase was to explore the potential design opportunities 
to approach the challenge. It started with an exploratory prototyping session 
followed by an expert interview. The insights gathered in these activities were 
combined in a selection of design opportunities and a reframing of the chal-
lenge. Afterwards a systems analysis and two small design workshops informed 
the formulation of a design approach. Additionally, throughout this phase lies a 
continuous networking effort to attempt to setup a collaboration with parties 
that can connect the target group.

Systems Leadership: low
The networking activities that progress throughout this phase relate to the con-
necting of the actors as an ambassador of change.
Systemic Design: medium
Instead of creating something for presentation or communication, the motiva-
tion of the first activity was to explore complexity of the challenge in a physical 
manner. This take on prototyping shows a way of “opening up and acknowledg-
ing the interrelatedness of problems”. Additionally, the conducting of the expert 
interview and creation of a system analysis helps to “develop empathy for the 
system”. Lastly the design workshops and networking efforts throughout the 
process helped to “strengthen human relationships to enable creativity and 
learning”. 
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Creative Leadership: medium
The short collaborative sessions that were organized in this phase showed some 
creative leadership efforts. Both workshops “combined diverse perspectives to 
facilitate enriching dialogues”. Moreover, in both workshops the activities were 
setup to “synthesize creative efforts and co-create a vision that directs creative 
efforts”

Phase 3: Workshops
After outlining an approach, phase three started with the designing of the 
workshop and testing and evaluating it in a pilot. Followed by the activity of 
inviting participants and scouting and debriefing facilitators. Then during the 
workshops connecting a highly diverse group of participants and navigating 
their creative efforts within the objectives of the project. And lastly, processing 
the results from these sessions to outline for the design and solutions space and 
specify opportunity areas for interventions.

Systems Leadership: medium
The activity of contacting actors from different organizations, communities 
and social networks for the workshop strongly connects to systems leadership. 
Moreover, guiding the activities in the workshop demand “the ability to facili-
tate a constructive dialogue between stakeholders from different perspectives”. 
Lastly setting up the workshops was an activity that “empowered widespread 
innovation”.
Systemic Design: high
The motivation to establish the workshops came from the realization that com-
plexity cannot be addressed individually. The workshops were a result of “open-
ing up and acknowledging the interrelatedness of problems”. Moreover, in the 
first part of the workshop were participants shared their experiences with the 
challenge which was a way to “develop empathy with the system”. Lastly the 
co-creative efforts in the other phases of the workshop were a way of “strength-
ening human relationships to enable creativity and learning”.
Creative Leadership: high
Throughout this phase creative leadership activities clearly prevailed. The setup 
of the workshop was a way to “direct a community to realise a vision”. The deci-
sion to work with a diverse group of participants was a way to connect “diverse 
perspectives” and the global setup of the workshop was built around “shaping 

an atmosphere where creative dissonance and disagreement result in enriching 
dialogues”. Both the way of guiding the facilitators, and the setup of the activities 
in the last two parts of the workshop “stimulate autonomy and exploration and 
navigate creative activities to fit within the global objectives”.

Phase 4: Idea to Concept
In phase four, the output of the workshop was used in an extensive idea gener-
ation. A macro analysis of the system was conducted. Furthermore, by building 
on the outcome of the workshop, the macro analysis and the expert interviews, 
a selection was made regarding the ideas that are combined into a first con-
cept. A low fidelity prototype of the concept is created.

Systems Leadership: none
There are no systems leadership elements in this phase.
Systemic Design: low
The macro analysis in this phase shows a way of “developing empathy with the 
system”. There are no other systemic design elements standing out in this phase.
Creative Leadership: none
There are no creative leadership elements in this phase.

Phase 5: Final Concept
In the final phase, the concept is deepened, and a digital platform is added. 
A second prototype is made of the entire toolkit together with a first idea for 
the digital platform. A video is made and used to review the concept in two 
interviews.

Systems Leadership: medium
The implementation of a digital platform in the concept did not directly entail 
leadership behaviours but does show a certain mindset that connects to systems 
leadership. The purpose of the platform is a manner to operate “across organiza-
tions, communities and social networks and act as an ambassador for societal 
change” and “facilitate constructive dialogue between stakeholders from differ-
ent perspective”. Most importantly the platform aims to “empower widespread 
innovation and action and enable mutual accountability for progress”
Systemic Design: medium
Implementation the digital platform in the concept showed “an evolutionary 
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design approach to desired systemic change”. Moreover, the adaptability of the 
tools and role of the community in the concept shows “opening up and acknowl-
edging the interrelatedness of problems”. Lastly the goal of the platform was to 
“build human relationships to enable creativity and learning” 
Creative Leadership: medium
The design of the platform shows functions that “connect a community around a 
co-created vision that directs creative efforts”. Moreover, the setup of the concept 
aims to “combine diverse perspectives” and “stimulate autonomy and explora-
tion and navigate creative activities to fit within the global objectives”. These ele-
ments are incorporated in the platform rather than being activities acted out by 
the designer.

Reflection
In phase four, little to none of the attitudes and behaviours from the framework 
were present. This phase consisted of idea generation and selection. Since these 
activities did play a valuable role in the design process, this exposes a potential 
shortcoming in the framework. Moreover, in the final phase of the project, the 
elements that were presented in the framework were embedded in the design 
concept rather than being present in the behaviour of the designer. It is unclear if 
this is an appropriate way to implement the domains in a design process.

Nevertheless, the uneven distribution of the different attitudes and behaviours 
throughout the process shows that the various domains in the framework can 
serve different purposes in a design process. This also shows that the domains 
that are addressed in the framework provide a relevant source of input to sup-
port designers in complex design projects. Moreover, in the concept review, the 
output from the design process was considered to be a suitable and promising 
direction according to experts. Considering the quality of the design outcome 
and the presence of the formulated attitudes and behaviours in the process,  it 
can be argued that the framework showed the potential to support designers to 
address complex societal challenges. 
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This report argued for a leading role for designers in navigating complex societal 
challenges and a framework was proposed to support designers. To consider 
the added value of the framework, it is used in a design case on antenatal care. 
Preliminary subjective insights from the analysis of the design case confirmed 
the potential relevance of such a framework for designers.

Implications
The introduction highlights the connection between the potential qualities of 
designers as suitable future leaders and the ability of designers to address the 
complex societal challenges of the future. If designers were to become highly 
suitable leaders, how do can we equip them to play a leading role in the complex 
societal challenges that characterise the future? This report proposes a frame-
work for designers to take a leading role in addressing such complex societal 
challenges. Future work should be done to further explore the role of future   de-
signers in leading complex societal challenges.
The Caring Pregnancy concept that is presented as outcome of the design case, 
functions as a next step for research on Dutch antenatal care for women at risk. 
The prototype embodies an adaptable base model that can be used for further 
development of the interventions in the toolkit. In doing so it marks the next step 
in this process by presenting an adaptable medium that be used for testing with 
the target group.

Limitations and Future Work
Since the project was conducted individually, the framework was created by 
the same person that conducted the design case. This introduces a bias that 
clouds the impact of the framework in the design process and the analysis of the 
design process. As the designer who created the framework had more knowl-
edge on the topics than only the attitudes and behaviours that were presented 
in the framework which could have influenced the course of the design process. 
Moreover, the evaluation of the framework was a relatively subjective reflection. 
In an attempt to mitigate this effect a logbook was held throughout the design 
process and taken as input in the analysis. However, due to the subjectivity of 
the analysis, it is not clear to what extend the framework influenced the quality 

DISCUSSION
of the process. Before actual claims can be made, the framework needs further 
development to extend its academic accuracy and evaluate the interest in such 
framework in the field. Its quality should be reviewed by experts in the systemic 
design domain and the interest of the design community should evaluated with 
a survey. Lastly, the framework should be used by other designers to objectively 
evaluate its value and validity.
The Caring Pregnancy Toolkit proves to be a suitable starting point for further 
research. However, the contents of the tools need to be deployed in context to 
evaluate the impact of the proposed interventions. It was not possible to collab-
orate or test with Eritrean women during the project, as the pandemic made 
it impossible to be physically present with others, especially vulnerable groups. 
Moreover, other mediums of collaboration with this target group were not pos-
sible due to illiteracy and barriers to technology. This effect was mitigated by 
working with cultural experts. However, user tests, focus groups and co-creation 
sessions should be prioritized in next steps when possible.
In the final interviews, the experts shared opportunities for the relevance of this 
toolkit for care professionals whose time is more pressing and for whom im-
proving communication is earned by through the quality of care and reduced 
interaction time. The experts shared the gynaecologists and general practition-
ers might be interested in the toolkit. This deserves further exploration in the 
development of the tool.
The digital co-design platform that is presented as part of the Caring Pregnancy 
concept shows potential to become an effective tool for designers to setup a 
design network. During the analysis of the design case the digital platform ap-
peared to encompass many of the important elements that were described in 
the framework. Throughout the interviews, four experts mentioned the need of a 
central platform that connects all the tools and expertise. Moreover, looking back 
at the design process, a digital platform that allows to connect diverse stake-
holders and facilitate co-design activities, could be a highly powerful tool. Such 
online co-design platform that can connect a design network around a complex 
societal challenge and enable them to collaborate definitely deserves further 
attention.
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This report argues that designers should play a leading role in navigating complex 
societal challenges. A theoretical framework is proposed to support designers in 
designing for such complex societal challenges. The framework draws on theo-
ries that connect systems thinking, design, and leadership to present a selection 
of attitudes and behaviours. The framework functions as a guiding instrument 
to support designers throughout the design process. The framework is used in a 
design case on antenatal care. 
As outcome of the design case, the Caring Pregnancy Toolkit is proposed. The 
concept consists of a physical toolkit with paper tools that embody three dif-
ferent interventions. The toolkit is connected to an online co-design platform 
that connects experts and creatives to continuously improve the contents of the 
toolkit. Expert interviews confirmed the potential of the concept and the toolkit 
provides a medium for further research and development.
Analysis of the design case clarified that the attitudes and behaviours present-
ed in the framework appeared dynamically throughout the design process. 
Preliminary insights from the analysis confirmed the potential relevance of such 
a framework for designers. 

CONCLUSION
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and energy to share their expertise and experiences with me throughout the 
project. Together, your efforts shaped the design outcome.

Lastly, I want to thank my coach, Caroline Hummels, for trusting me and giving 
me the support at the moments that I needed it most. Thank you for being so 
open and flexible, it allowed me the freedom to walk my own path and explore 
my interests. I have deeply enjoyed our inspiring conversations and the surpris-
ing forms they took. It was a wonderful experience to have you as a sparring 
partner on my learning journey. Thank you, Caroline.



43ReferencesFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

REFERENCES
•	1. Aguirre, M., Agudelo, N., & Romm, J. (2017). Design Facilitation as Emerging 
Practice: Analyzing How Designers Support Multi-stakeholder Co-creation. She 
Ji: The Journal Of Design, Economics, And Innovation, 3(3), 198-209. doi: 10.1016/j.
sheji.2017.11.003

•	2. Berkes, F., & Ross, H. (2016). Panarchy and community resilience: 
Sustainability science and policy implications. Environmental Science & Policy, 
61, 185-193. doi: 10.1016/j.envsci.2016.04.004

•	3. Bijl-Brouwer, M., & Malcolm, B. (2020). Systemic Design Principles in 
Social Innovation: A Study of Expert Practices and Design Rationales. She Ji: 
The Journal Of Design, Economics, And Innovation, 6(3), 386-407. doi: 10.1016/j.
sheji.2020.06.001

•	4. Braun, V., & Clarke, V. (2006). Using thematic analysis in 
psychology. Qualitative Research in Psychology, 3(2), 77–101. https://doi.
org/10.1191/1478088706qp063oa

•	5. Buchanan, R. (2019). Systems Thinking and Design Thinking: The Search 
for Principles in the World We Are Making. She Ji: The Journal Of Design, 
Economics, And Innovation, 5(2), 85-104. doi: 10.1016/j.sheji.2019.04.001

•	6. Buré, C., & van der Bijl-Brouwer, M. (2018). From Designing in Teams to 
Designing in Networks (and Why it Matters). Retrieved 30 December 2020, 
from https://medium.com/age-of-awareness/miekevanderbijl-from-designing-
in-teams-to-designing-in-networks-d3e494fd3438

•	7. CBS. (2016). Retrieved 20 June 2020, from https://opendata.cbs.nl/statline/#/
CBS/nl/dataset/80291ned/table?ts=1592653195678

•	8. CBS. (2016). Bevolking naar migratieachtergrond. Retrieved 22 
September 2020, from https://www.cbs.nl/nl-nl/achtergrond/2016/47/
bevolking-naar-migratieachtergrond

•	9. CBS. (2019). Asiel en integratie, cohortonderzoek asielzoekers en 
statushouders. Den Haag: Centraal Bureau voor de Statistiek.

•	10. CBS. (2019). Tableau Public. Retrieved 22 September 2020, from https://
public.tableau.com/profile/centraal.bureau.voor.de.statistiek#!/vizhome/
Dashboardcohortstudieasiel/Welkom

•	11. de Jonge, A., Baron, R., Westerneng, M., Twisk, J., & Hutton, E. (2020). 
Perinatal mortality rate in the Netherlands compared to other European 
countries: A secondary analysis of Euro-PERISTAT data. Retrieved 20 June 2020, 
from http://dx.doi.org/10.1016/j.midw.2013.02.005 

•	12. Dorst, K. (2015). Frame innovation: create new thinking by design (1st ed.). 
London: The MIT Press.

•	13. Dreier, L., Nabarro, D., & Nelson, J. (2020). Systems Leadership for 
Sustainable Development: Strategies for Achieving Systemic Change. 
Cambridge: Harvard Kennedy School. Retrieved from https://www.hks.harvard.
edu/sites/default/files/centers/mrcbg/files/Systems%20Leadership.pdf

•	14. Enviroment and Ecology. (2020). Panarchy. Retrieved 31 December 
2020, from http://environment-ecology.com/general-systems-theory/535-
panarchy.html#:~:text=Panarchy%20is%20a%20conceptual%20
framework,institutions%2C%20and%20how%20they%20interact

•	15. Ferrier, J., Kahmann, M., & Massink, L. (2017). Handreiking voor 
ondersteuning van Eritrese nieuwkomers bij hun integratie. Kennisplatform 
Integratie & Samenleving.

•	16. Garssen, J., & van der Meulen, A. (2004). Perinatal mortality in the 
Netherlands. Backgrounds of a worsening international ranking. Demographic 
Research, 11, 357-394. doi: 10.4054/demres.2004.11.13 

•	17. Geels, F. (2011). The multi-level perspective on sustainability transitions: 
Responses to seven criticisms. Environmental Innovation And Societal 
Transitions, 1(1), 24-40. doi: 10.1016/j.eist.2011.02.002

•	18. Gheerawo, R., Flory, M., & Ivanova, N. (2020). Creative Leadership: design 
meets neuroscience to transform leadership. Academic Design Management 
Conference, (22).



44 ReferencesFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

•	19. Harris, A. (2009). Creative leadership. Management In Education, 23(1), 9-11. 
doi: 10.1177/0892020608099076

•	20. Hoever, I., van Knippenberg, D., van Ginkel, W., & Barkema, H. (2012). 
Fostering team creativity: Perspective taking as key to unlocking diversity’s 
potential. Journal Of Applied Psychology, 97(5), 982-996. doi: 10.1037/a0029159

•	21. Jobst, B., & Meinel, C. (2013). How Prototyping Helps to Solve Wicked 
Problems. Design Thinking Research, 105-113. doi: 10.1007/978-3-319-01303-9_8

•	22. Jonas, W. (2018). Systems Design Thinking: Theoretical, Methodological, 
and Methodical Considerations. A German Narrative. Systemic Design, 89-117. 
doi: 10.1007/978-4-431-55639-8_4

•	23. Jones, P. (2017). The Systemic Turn: Leverage for World Changing. She Ji: 
The Journal Of Design, Economics, And Innovation, 3(3), 157-163. doi: 10.1016/j.
sheji.2017.11.001

•	24. Jones, P. (2018). Contexts of Co-creation: Designing with System 
Stakeholders. Systemic Design, pp.3-52.

•	25. Jones, P. and Bowes, J. (2017). Rendering Systems Visible for Design: 
Synthesis Maps as Constructivist Design Narratives. She Ji: The Journal of 
Design, Economics, and Innovation, 3(3), pp.229-248.

•	26. Jones, P.H. (2014). Systemic design principles for complex social systems. 
In G. Metcalf (ed.), Social Systems and Design, Volume 1 of the Translational 
Systems Science Series, pp 91-128. Springer Japan. 

•	27. Jones, P., & Kijima, K. (2018). Systemic Design. Tokyo: Springer.

•	28. Jones, P. (2009). Learning the Lessons of Systems Thinking: Exploring 
the Gap between Thinking and Leadership. Retrieved 31 December 2020, from 
http://integralleadershipreview.com/4645-feature-article-learning-the-lessons-
of-systems-thinking-exploring-the-gap-between-thinking-and-leadership/

•	29. Koomans, M. and Hilders, C., (2016). Design-Driven Leadership for Value 

Innovation in Healthcare. Design Management Journal, 11(1), pp.43-57.

•	30. Leech, B. (2002). Asking Questions: Techniques for Semistructured 
Interviews. Political Science & Politics, 35(04), pp.665-668.

•	31. Martin, A. (2007) What’s next: the 2007 changing nature of leadership 
survey. Center for Creative Leadership. See: http://www.ccl.org.

•	32. Mainemelis, C., Kark, R., & Epitropaki, O. (2015). Creative leadership: A 
multi- context conceptualization. The Academy of Management Annals, 9, 
393-482.

•	33. Mainemelis, C., Epitropaki, O., & Kark, R. (2018). Creative leadership: 
contexts and prospects (1st ed.). New York: Routledge.

•	34. McCauley, C., Van Velsor, E., & Ruderman, M. (2010). The Center for 
Creative Leadership Handbook of Leadership Development, Third Edition (3rd 
ed.). San Fransisco: Jossey-Bass.

•	35. Manzini, E. (2015). Design, When Everybody Designs: An Introduction to 
Design for Social Innovation. MIT Press Books.

•	36. Namahn. (2020). Tools – Namahn. Retrieved 30 December 2020, from 
https://namahn.com/tools/

•	37. Nelson, J. (2016). TACKLING GLOBAL CHALLENGES: Lessons in Systems 
Leadership From the World Economic Forum’s New Vision for Agriculture 
Initiative. Cambridge: Harvard Kennedy School. Retrieved from https://www.
hks.harvard.edu/sites/default/files/centers/mrcbg/programs/cri/files/NVAReport.
pdf

•	38. Pangaro, P. (2013). Cybernetics — A Definition. Retrieved 31 December 
2020, from https://pangaro.com/definition-cybernetics.html

•	39. Randel, A., & Jaussi, K. (2019). Giving Rise to Creative Leadership: 
Contextual Enablers and Redundancies. Group & Organization Management, 
44(2), 288-319.



45ReferencesFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

•	40. Rietzschel, E., & Ritter, S. (2018). Moving From Creativity to 
Innovation. Individual Creativity In The Workplace, 3-34. doi: 10.1016/
b978-0-12-813238-8.00001-2

•	41. Stelzle, B., Jannack, A. and Rainer Noennig, J. (2017). Co-Design and 
Co-Decision: Decision Making on Collaborative Design Platforms. Procedia 
Computer Science, 112, pp.2435-2444.

•	42. Stickdorn, M., & Schneider, J. (2010). This is service design thinking. 
Amsterdam: BIS Publishers.

•	43. Systemic Design Toolkit. (2020). Retrieved 30 December 2020, from 
https://www.systemicdesigntoolkit.org

•	44. Systemic Design. (2018). Translational Systems Sciences. doi: 
10.1007/978-4-431-55639-8

•	45. Systemic Design Association. (2020). Retrieved 31 December 2020, from 
https://systemic-design.net/sda/

•	46. Thornhill-Miller, B. and Muratovski, G. (2016). Design Leadership and 
Leadership by Design. Journal of Design, Business & Society, 2(1), pp.3-7.

•	47. Thompson, L. (2003). Improving the creativity of organizational work 
groups. Academy Of Management Perspectives, 17(1), 96-109. doi: 10.5465/
ame.2003.947481

•	48. TU/e. (2020). Systemic Change. Retrieved 29 December 2020, from 
https://www.tue.nl/en/research/research-groups/research-industrial-design/
systemic-change/

•	49. United Nations. (2015). Sustainable Development Goals. Retrieved 5 
January 2021, from https://sdgs.un.org/goals

•	50. Van der Bijl, M. (2018). Why being smart is not enough — the 
social skills and structures of tackling complexity. Retrieved 30 
December 2020, from https://medium.com/school-of-system-change/

why-being-smart-is-not-enough-the-social-skills-and-structures-of-tackling-
complexity-ad6e4689437e

•	51. Van der Bijl-Brouwer, M. (2017). Designing for Social Infrastructures in 
Complex Service Systems: A Human-Centered and Social Systems Perspective 
on Service Design. She Ji: The Journal Of Design, Economics, And Innovation, 
3(3), 183-197. doi: 10.1016/j.sheji.2017.11.002

•	52. Van der Bijl-Brouwer, M., & Malcolm, B. (2020). Systemic Design 
Principles in Social Innovation: A Study of Expert Practices and Design 
Rationales. She Ji: The Journal Of Design, Economics, And Innovation, 6(3), 386-
407. doi: 10.1016/j.sheji.2020.06.001

•	53. Von Thienen, J., Meinel, C., & Nicolai, C. (2013). How Design Thinking 
Tools Help To Solve Wicked Problems. Design Thinking Research, 97-102. doi: 
10.1007/978-3-319-01303-9_7

•	54. Waelput, A., Sijpkens, M., Lagendijk, J., van Minde, M., Raat, H., & Ernst-
Smelt, H. et al. (2017). Geographical differences in perinatal health and child 
welfare in the Netherlands: rationale for the healthy pregnancy 4 all-2 program. 
BMC Pregnancy And Childbirth, 17(1). doi: 10.1186/s12884-017-1425-2 

•	55. World Economic Forum. (2020). WEF Strategic Intelligence: Systems 
Leadership. Retrieved 4 December 2020, from https://intelligence.weforum.org/
topics/a1G0X000004Q9aRUAS?tab=publications&searchTerm=



46 appendicesFinal Master Thesis Axel van Boxtel Philips Design - Eindhoven University of Technology

APPENDICES

•	Appendix A: Output Online Design Leadership Session

•	Appendix B: Output Complexity Modularity Session

•	Appendix C: Design Workshop Invitation Leaflet

•	Appendix D: Setup of Pilot for Design Workshop

•	Appendix E: Facilitator Worksheets 

•	Appendix F: Thematic Analysis 

•	Appendix G: Idea Generation Output

•	Appendix H: Macro Systems Analysis

•	Appendix I: Paper tools 

•	Appendix J: Versions of the Framework


