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ABSTRACT

To tackle complex and wicked problems, systemic approaches are needed. Systems
Intelligence (SI) takes behavioral, interactional and bottom-up perspectives on
systems. Systemic design aims to design desired futures to solve complex
and interconnected problems. As a process, it consists of framing the system,
sensemaking and analysis, reframing, codesigning, and roadmapping (Jones & Van
Ael, 2022). The goal of this paper is to demonstrate how SI can be applied in systemic
design. As an outcome, we propose a three-part model that combines these systemic
approaches in design principles, methodology, and evaluation. This paper contributes
a new theoretical model to the field of systemic design.
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INTRODUCTION

Nowadays, the world is increasingly facing complex and wicked problems in
our continuously changing environment. As a means of responding to the
needs of solving complex problems, systemic design has been introduced
during the last decades to combine design thinking, systems thinking,
and practices. In systemic design, systems and change are co-constructed.
This requires effective and goal-oriented collaboration and cooperation
between the heterogeneous groups of stakeholders. There is a need to
establish a shared understanding of systemic design, enhance professionals’
expertise in its practical implementation, and foster effective cooperation and
collaboration in complex engagement situations (Jones, 2018).

Systemic design is about practice that integrates dialogue in co-creation
for sensemaking and decision-making (Jones, 2018). Among its many
approaches, it might be called systems (oriented) design, systems-led design,
systems-aware codesign, design for complexity, or system(s/ic) innovation
(Blomkamp, 2021). Considering the emerging and pluralistic practice of
systemic design, various design principles and methodologies have been
proposed to support designers’ work (Ryan, 2014).

Systems Intelligence (SI) is a human-centered approach to human systems,
emphazising active, behavioral, and interactional perspectives (Saarinen &
Hämäläinen, 2004). Most of the previous SI research has focused on theory
and evaluation, with few exceptions in human-centered design. For example,
promising correlations have been reported between SI as a capability and
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emotional intelligence, organizational learning, and well-being (see, e.g.,
Kautiala & Jumisko-Pyykkö, 2024). Furthermore, the existence of SI in
human-technology interaction design and outcomes has been demonstrated
(Toivonen & Jumisko-Pyykkö, 2024). However, previous research has not
explored the possibility of combining SI and systemic design to be able to
support practitioners’ work.

This paper aims to explore opportunities for combining SI and systemic
design. We approach this from the viewpoints of design principles,
methodology, and evaluation in this theoretical paper.

SYSTEMIC DESIGN

Design Principles

A design principle is a rule derived from experience that provides guidance for
the design process to increase the likelihood of reaching a successful solution
(Fu et al., 2016). Principles are generally applicable, effective, and specific
to the context or problem, but they can be utilized across similar design
contexts (Van der Bijl-Brouwer &Malcom, 2020). They can also be seen as a
mindset that describes a set of values and habits to guide the systemic design
process (Ryan, 2014). Principles serve as the foundation for understanding,
selecting, and applying methodologies and methods (Fu et al., 2016; Ryan
et al., 2014). Table 1 summarizes the design principles reported in previous
research across various systemic design fields, including social, innovation,
and policymaking.

Table 1: Systemic design principles.

Design Principles

Van der Bijl-Brouwer and Malcom (2020)
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

Jones (2014, 2022)
1. Idealisation
2. Appreciating complexity
3. Purpose finding
4. Boundary framing
5. Requisite variety

Ryan (2014)
1. Inquiring – Learning
2. Open – Growth
3. Integrative – Accommodation
4. Collaborative – Teamwork
5. Centred – Mindedness

6. Feedback coordination
7. System ordering
8. Leverage Impact
9. Generative emergence
10. Continuous adaptation
11. Self-organizing

Blomkamp (2021)
1. Purpose-driven
2. Recognizing complexity
3. Self-determination
4. Equalizing power
5. Inclusive collaboration
6. Adaptive learning
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Six design principles were synthesized based on previous research
(Table 1) using content analysis: 1) Awareness of the system. Appreciating
the complexity of systems (interdependence, connections, feedback, and
emergence) enables us to open the system, understand it, and frame it to
identify/determine the scope of interest within the system. 2)Toward purpose.
Finding the aim and drivers to facilitate the action toward the desired future.
3) Empathy and dialogue with the system. Inclusive collaboration among
different actors to encompass a diversity of perspectives and experiences, act
creatively in the face of tensions, and foster shared ownership. 4) Human
relationships. A relationship-centered approach, targeting and strengthening
relationships to achieve systemic change. 5) Systemic change. Constructing
change through multiple small trials, influencing mental models to facilitate
change, and targeting impactful leverage points. 6) Continuous adaptation.
Reflective actions, adaptive learning, continuous feedback, and actions that
accelerate self-organizing behaviors.

Design Methodologies

In systemic design, a methodology refers to a logic for selecting
and combining a set of methods used to understand a complex and
wicked problem and create a roadmap to change (Ryan, 2014). The
systemic design methodologies combine both systems thinking methods
to understand complex problem situations independently of solutions and
design approaches to create solutions without understanding all related
factors (Jones, 2014). The systemic design aims to understand a phenomenon
within the context of the larger whole, and the methods need to be selected
in the way that the thing to be explained is treated as part of a containing
whole (VanPatter & Pastor, 2016).

Jones & Van Ael (2022) have presented systemic design methodology
as a Systemic Design Toolkit, which consists of Framing, sensemaking and
Analysis, Reframing, Codesign, and Roadmapping. Framing aims to reach
a common understanding of an issue, its scope, and the systems involved
through collaboration with a wide range of team members. The outcome of
the phase is the defined system with boundaries based on the shared insight
of an issue. Sensemaking and Analysis aim to understand the meaningful
patterns of the defined existing system by reviewing the results of workshops,
canvases, collected data, and other data sources. Understanding the multiple
perspectives of the issue, the stakeholders’ roles and their relationships
through a collaborative approach is the primary outcome of this phase.
Reframing aims to define the purpose of the new system by understanding
the opportunities and challenges that arise from the earlier phases. The
outcome is the value proposition to which stakeholders are committed,
which is created by complementing the team with external experts as needed.
Codesign aims to build a shared narrative for the change programs to achieve
an impact by exploring possible future contexts. The outcome is a strategy
and organizational approach that is achieved through productive teamwork,
resulting in tangible decisions and validation of the models within the context
of stakeholders. Roadmapping aims to build the future vision and directions
by listening to stakeholders’ future outcome priorities. The outcome is
organizational change, governance, actions, and the phasing of the change
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process over time, which are created through time-framed scenarios to reach
the vision.

SYSTEMS INTELLIGENCE

Systems Intelligence (SI) was originally introduced and defined by Saarinen
and Hämäläinen (2004): “[…] intelligent behavior in the context of complex
systems involving interaction and feedback. A subject acting with Systems
Intelligence engages successfully and productively with the holistic feedback
mechanisms of her environment. She perceives herself as a part of a
whole, the influence of the whole upon herself, as well as her own
influence upon the whole. By observing her own interdependence in the
feedback intensive environment, she is able to act intelligently.” SI has
multidisciplinary roots and has been applied in various arenas, including
psychotherapy, communication, leadership, education, and design (overview,
Jumisko-Pyykkö et al., 2021).

There are five main principles associated with SI. 1) SI is a rich capacity
in human beings or competence. Parallel to cognitive, emotional, or social
human capabilities, it involves instinctual, intuitive, tacit, subconscious, and
unconscious aspects (Saarinen & Hämäläinen, 2004). 2) SI is contextual
intelligence (Hämäläinen & Saarinen, 2004; Kautiala & Jumisko-Pyykkö,
2024; Toivonen & Jumisko-Pyykkö, 2024). It takes place in real-time and
within complex, interconnected, and changing structures, situations, and
environments where human agents tune into, react to, and influence one
another, also beyond the visible (Hämäläinen & Saarinen, 2007). 3) SI is
about pragmatic and outcome-oriented intelligence in action (Saarinen &
Hämäläinen, 2004). In addition to measurable and easily visible outcomes,
it can create less perceivable outcomes such as hope, excitement, trust, and
openness. These can contribute to systemic change that intelligence in action
is a part of. 4) SI is part of systems which are seen and lived from within
(Saarinen & Hämäläinen, 2004). It is about seeing oneself within a system.
The insider view makes a difference to externalist and objectifying systems
thinking approaches (Hämäläinen & Saarinen, 2007). 5) SI has an optimistic
approach to change (Hämäläinen & Saarinen, 2007). Small changes in a
system can lead to positive upward spirals toward flourishment (Saarinen
& Hämäläinen, 2004). Optimism is the ability to connect with the human
environment and other people in modes that generate growth.

SI is composed of several factors of intelligent capability, and it is
measurable. Table 1 summarizes definitions of SI factors and gives examples
of related Organizational Systems Intelligence (OSI) survey statements
(Törmänen et al., 2022). Perceptual aspects of SI are covered by the factors
called systemic perception and attunement (Törmänen, 2021). Systemic
perception as a form of broadened vision involves observing and recognizing
systems as a whole along with their behavioral patterns (Hämäläinen
et al., 2018, 2019). It is about connections within and between systems,
awareness of surrounding situations, and keeping both the whole and
the details in mind. Attunement concentrates on tuning into the social
situation of the system. High attunement reflects openness, presence,
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mindfulness, and situational sensitivity in both nonverbal and verbal
communication.

The attitudinal aspect of SI is composed of a positive attitude and spirited
discovery (Törmänen, 2021). A positive attitude is about maintaining a
positive outlook toward the future and the environment. It is one’s openness
when approaching other people, situations, and systems, and it has resilience
to balance with negativity. Spirited discovery is about openness toward new
ideas and change. Creativity, trying new things, finding new solutions, and
playing with ideas are key elements in spirited discovery.

Table 2: SI factors, their definitions and examples of statements from the OSI survey
(Hämäläinen et al., 2014; Hämäläinen et al., 2019; Törmänen et al., 2022).

SI Factor Definition and Example

Systemic perception (P) Seeing, identifying, and recognizing systems,
patterns, and interconnections having situational
awareness.
-- people form a rich overall picture of situations

Attunement (P) Engaging intersubjectivity, being present, mindful,
situationally sensitive, and open.
--people take into account what others think of
the situation

Positive attitude (At) Keeping a positive outlook and not getting stuck on
negative impressions and effects.
-- people have a positive outlook on the future

Spirited discovery (At) Engaging with new ideas, embracing change.
-- people like to play with new ideas

Reflection (T) Reflecting upon one’s thinking and actions,
challenging one’s own behavior.
-- people view things from many different
perspectives

Wise action (T) Exercising long-term thinking and realizing its
implications, understanding that consequences
may take time to develop.
-- people take into account that achieving good
results can take time

Positive engagement (Ac) Taking systemic leverage points and means
successfully into action with people.
--people actively contribute to the shared
atmosphere

Effective responsiveness (Ac) Taking systemic leverage points and means
successfully into action with the environment,
being able to dance with the system.
-- people prepare themselves for situations to
make things work

P = Perception, At = Attitude, T = Thinking, Ac = Acting. -- denotes “In our
organization,”
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Thinking as an aspect of SI is summarized as reflection and wise
action (Törmänen, 2021). Reflection focuses on the awareness of one’s
thinking and actions, encompassing many different perspectives, drivers, and
consequences. These can lead to striving for change and growth. Wise action
is about long-term comprehensive development. Changes require time, effort,
and deep reflection and can be nurtured and constructed in collaboration
with others to summarize wise action.

The action aspect of SI is composed of positive engagement and effective
responsiveness (Törmänen, 2021). They both take systemic leverage points
and means and successfully put those into action. Positive engagement
is about constructing social situations that support the common goal,
emotional intelligence, and positive social interaction. It is about contributing
to a shared atmosphere, seeing other’s achievements, and bringing out
the best in others. Effective responsiveness focuses on action within the
environment and complies with the purpose and understanding of the goal.
It is reflected in achieving results, prioritizing, tackling difficult challenges,
and overcoming them.

Surveys to evaluate SI and its factors on both individual and organizational
levels have been developed (Törmänen et al., 2016; Törmänen et al., 2022).
The surveys have also been adapted to team and peer evaluation (Jumisko-
Pyykkö et al., 2025; Törmänen, 2021). Previous research has reported
a positive correlation between SI and emotional intelligence, teamwork
efficiency, organizational learning, well-being, and perceived performance
(Törmänen et al., 2016; Törmänen et al., 2022; Jumisko-Pyykkö et al.,
2022; Juvonen & Jumisko-Pyykkö, 2025). For example, in top-performing
organizations, the level of SI is significantly higher than in lower-performing
organizations (Törmänen et al., 2022).

Few recent studies have examined SI in a design context. Based on a
systematic literature review, a framework for SI design solutions supporting
the teamwork of interdependent teams was constructed (Toivonen &
Jumisko-Pyykkö, 2024). The framework extends the current eight SI factors
with context-specific aspects. The review also showed that SI factors have
been utilized in all main phases of the design process. Jumisko-Pyykkö
et al. (2021) presented and partly validated 32 SI tactics for empathic
design. Tactics refer to a planned approach, action, method, or technique for
achieving a particular result covering actionable and design-relevant aspects
from principles to methodologies and methods. Although both studies are
promising in showing the relevance of SI in a design context, they do not
directly address systemic design.

MODEL: SYSTEMS INTELLIGENCE IN SYSTEMIC DESIGN

Systems Intelligence in systemic design is a model that merges design
principles, evaluation methods, and methodologies into a unified framework.
In this theoretical synthesis, systemic design principles andmethodology serve
as a foundation, and aspects of SI complement them.
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Figure 1: Model: systems intelligence in systemic design with three parts - design
principles, methodology, and evaluation.

Design Principles

The model consists of six systemic design principles combining both aspects
of SI and systemic design principles. Their role is to guide the design process
and methodologies in achieving desired futures with the system.

1) System and context awareness. Appreciating the complexity of systems
(interdependence, connections, feedback, and emergence) and opening the
system to understand it, being aware of its contextual, situational, or dynamic
nature, including the phenomenon that surrounds the system and its changing
structures, situations, and environments (Systemic perception). It includes
framing the system to find the scope of the system of interest and being able
to form a rich overall picture of the system within its context, keeping its
details in mind.

2) Toward purpose and flourishment. Finding the aim and drivers to
facilitate the action toward the desired future. Supporting a positive attitude,
an optimistic outlook on the future, and aiming for human flourishing in
action (Positive attitude) while reflecting and paying attention to the drivers
of behavior to support fulfilment in life (Reflection).

3) Empathic attunement and dialogue with the system. Inclusive
collaboration of different actors to cover the diversity of perspectives
and experiences. The system is lived and seen from inside the system
compared to an objectifying approach to it. The human aspect is approached
from a holistic, personal, and existential perspective (e.g., cognitive,
emotional, social human capabilities, instinctual, intuitive, subconscious,
unconscious, and tacit aspects). Human-to-human situations are constructed
with attunement and positive engagement. Situations engage intersubjectivity
and support being present, mindful, situationally sensitive, warm, accepting,
and open between people (Attunement). In dialogue with the system, there is
a need to act creatively in the face of tensions and to foster shared ownership
(Positive engagement).
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4) Empowering human relationships. A relationship-centered approach,
targeting and strengthening relationships when aiming for systemic change.
Consciously empowering relationships through positive engagement, such
as taking systemic leverage points and means successfully into action with
people (Positive engagement). It builds relationships, e.g., through active
contribution to a shared atmosphere, bringing out the best in others, and
alleviating tensions under challenging situations.

5) Optimistic systemic change. An optimistic approach to change, in
which small changes in a system can lead to positive, upward spirals toward
flourishment. Change is constructed through multiple small trials. This
requires an active engagement in new ideas, approaches, and experimentation
culture (Spirited discovery). Systemic change is about influencing mental
models to enable change and aiming at impactful leverage points. It requires
effective responsiveness, such as taking systemic leverage points and means
successfully into actionwith the environment and being able to dancewith the
system (Effective Responsiveness). It is about making things work. Systemic
change also requires exercising long-term thinking, realizing its implications,
and understanding that consequences may take time to develop (Wise action).
Parallel to visible systemic change contributions, it can also create less
perceivable outcomes such as hope, respect, and trust, which can further
influence systemic change.

6) Continuous adaptation through reflection. Reflection is about thinking
and actions and challenging the system’s behavior (Reflection). It requires
viewing things from multiple perspectives, thinking about the consequences
of actions, and understanding the behavioral drivers. Adaptive learning and
continuous feedback call for growth possibilities of the system and actions
that accelerate self-organizing behaviors.

Evaluation of Systems Intelligence

Systems Intelligence evaluations can be conducted either prior to, during
or after the early phase of the systemic design process. Understanding
the starting level of SI helps to identify the central development points as
capabilities in the system. After the systemic design process, the evaluation
indicates the achieved impact and reached capabilities of the system. In
order to measure SI, surveys targeted to different systems can be used (e.g.,
the Systems Intelligence Inventory for individuals, Organizational Systems
Intelligence (OSI) for teams or organizations) (Törmänen et al., 2016;
Törmänen et al., 2022; Jumisko-Pyykkö et al., 2025). In order to gather the
contextual aspects of SI, mixed methods combining surveys and interviews
can be used (Kautiala & Jumisko-Pyykkö, 2024).

Design Methodology

In this paper, design methodology is approached as an iterative process with
five main phases: Framing, Sensemaking and Analysis, Reframing, Codesign,
and Roadmapping (Jones & Van Ael, 2022). All SI factors are present in all
phases of methodology, but their relative emphasis varies depending on the
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phase (Figure 2). In this section, we open the most important factors per the
phase.
Framing aims to reach a common understanding of an issue, scope,

and systems, which requires capabilities like seeing, identifying, and
recognizing systems and interconnections (System perception). The goal
is reached through collaboration with a wide range of team members,
which requires capabilities such as being present, mindful, situationally
sensitive, and open (Attunement). Additionally, the following competences
support our aim: challenging one’s own behavior (Reflection) and taking the
system successfully into action with people’s support to reach a common
understanding (Positive engagement). Sensemaking and Analysis aim to
understand the meaningful patterns of the system based on the multiple
perspectives of the issue and stakeholders’ role through a collaborative
approach. It requires capabilities like recognizing the systems, patterns, and
interconnections (System perception), being present, mindful, situationally
sensitive, and open (Attunement), seeing leverage points into action
with people (Positive engagement), and the capability to challenge one’s
own behavior and reflecting on one’s own thinking (Reflection) supports
activities. Reframing aims to define the purpose of the new system, and the
outcome is the value proposition to which stakeholders are committed. To
reach this requires capabilities like seeing interconnections with situational
awareness (System perception), being present, mindful, and situationally
sensitive (Attunement), not getting stuck on negative impressions and
effects (Positive attitude), engaging with new ideas (Spirited discovery),
challenging one’s own behavior (Reflection), exercising long-term thinking,
and realizing its implications (Wise action), and taking system leverage
points and means successfully into action with people (Positive engagement).
Codesign aims to build a shared narrative for the change programs to
achieve an impact which is reached through productive teamwork leading
to tangible decisions. It requires capabilities like seeing systems patterns
and interconnections with situational awareness (System perception), being
present, mindful, and situationally sensitive (Attunement), not getting
stuck on negative impressions and effects (Positive attitude), taking system
leverage points and means successfully into action with people (Positive
engagement) and the environment, being able to dance with the system
(Effective responsiveness), engaging with new ideas (Spirited discovery),
and the capability to understand that consequences may take time to
develop (Wise action) support to reach the target. Roadmapping aims to
enable organizational change, governance, actions and the phasing of the
change process, which requires capabilities like seeing systems patterns
and interconnections with situational awareness (System perception), being
present, mindful, and situationally sensitive (Attunement), not getting
stuck on negative impressions and effects (Positive attitude), taking system
leverage points and means successfully into action with people (Positive
engagement) and the environment, being able to dance with the system
(Effective responsiveness), engaging with new ideas (Spirited discovery) and
the capability to understand that consequences may take time to develop
(Wise action) support to reach the target.
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Figure 2: Importance of systems intelligence factors in systemic design phases.

DISCUSSION AND CONCLUSION

The goal of this paper is to demonstrate how SI can be applied in systemic
design. We presented a three-part model which combines these systemic
approaches in design principles, methodology, and evaluation. Systemic
design principles combined both approaches. The methodology highlighted
the importance of SI factors in all phases, with varying importance. In
evaluation, SI evaluation tools provide new ways to assess the capabilities of
the system as a part of its development. Taken together, SI not only extended
the existing systemic design approach but also provided qualitative depth to
it, offering a tangible framework for systemic designers.

There are three main suggestions for further development of the model
proposed. Firstly, the presented model combining SI and systemic design is
theoretical. Additional work is needed to validate it in empirical research.
Secondly, the model is composed of a continuum from principles and
methodology to evaluation. The pragmatic level of systemic design is based
on methods which follow methodology. Future research needs to focus on
extending the methods to reflect the new combined methodology. Jumisko-
Pyykkö et al. (2021) have proposed and validated SI-based design tactics
for empathic design, which can be partially useful for adapting the model
to the level of methods. Thirdly, the presented model and future methods
can renew the systemic designers’ theory and practices. Future work should
support these integrations through actionable practices.

To conclude, this paper presents a model combining systemic design
with Systems Intelligence. This work responds to the growing need to
solve complex and wicked problems in a changing environment. This paper
supports professionals’ systemic design expertise with Systems Intelligence
when constructing better systems and toward systemic change.
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