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We cannot predict the future but we can prepare for it.1 Future success depends
upon ensuring the capability decisions we make today provide force options that are
adaptable to the exigencies of an uncertain future. Defence Science and Technology
(DST) Group has developed methods to identify critical uncertainties and construct a
scenario space for future warfare;2 to characterise capability options in light of their
feasible scenario space3 (i.e. the multi-dimensional surface covering the set of
scenario parameters for which a given capability set can achieve success); and to
design force options through iteratively evolving challenges and responses.4
However, building options that are adaptive enough to survive whatever the future
throws at them is a key challenge facing the Australian Army.
Design has recently been introduced into Australian Army doctrine as an approach
for generating innovative solutions to complex, ill-structured problems.5 Design
thinking is an action-oriented, human-centred and collaborative approach for
accelerating innovation. It aims to create better solutions to the challenges facing
business and society.6 Systems thinking is a multi-scale, multi-perspective,
multidimensional adaptive approach to making sense of changing phenomena and
reframing existing paradigms in order to be relevant so that we can act to change or
transform them.7 Systemic design integrates these two paradigms. It allows us to
make more considered decisions about force and capability options and better able
to adapt in an uncertain future.8 Systemic design supports strategic adaptation and
hence leads towards options that are more likely to be effective in the future.
Given DST Group’s role in helping Army prepare for an uncertain future, DST Group
staff explored the utility of systemic design in creating future force options. In this
chapter, we document the process and results of a six-day workshop to apply a
design methodology to the challenge of designing a future force in the 2050
timeframe.
The emphasis of the workshop was learning and trialling the design approach rather
than producing a rigorous force structure for consideration by decision-makers, which
would have required the participation of many more stakeholders and included
intervening periods of research and analysis. In effect, the DST Group participants
acted as proxies for a wide range of military and political stakeholders and, therefore,
made their own judgements concerning certain aspects of the 2050 context. These
constraints and the lack of time for significant iteration and refinement limited the
ability of participants to develop a strong guiding logic to the change in paradigm for
the 2050 force. Consequently, it will be apparent to readers that there is an
incomplete strategic narrative underpinning the workshop outcomes and some
variability in the richness of detail for the different steps in the process. Nonetheless,
the collective activities in the workshop enabled a powerful synthesis of insights. This
resulted in a plausible future force structure that represents a radical shift in culture,
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structure and technology for the Australian Army. Importantly, this force structure
emerged through the design process; it could not have been anticipated at the start
of the workshop, nor was it produced incrementally through each step in the design
process.

Introduction to systemic design
Systemic design builds on and integrates two interdisciplinary practices, systems
thinking and design thinking, in order to appreciate and intervene in complex
environments. Systemic design is best thought of as a toolset and a mindset rather
than a well-defined process, as innovation in complex environments does not
conform to a repeatable formulaic procedure. However, systemic design is a
discipline that is informed by deep theory and enacted through participatory practice.
Rather than a process, systemic design can be viewed as a field of possibility that
connects reflection with action and a systemic perspective with designerly intent. 9
Within this field of possibility, many techniques from systems and design thinking can
be recombined to craft a tailored approach to each unique challenge the systemic
designer participates in.
Many operational analysis techniques originate from within a paradigm of scientific
support to decision-making. We refer to this paradigm as technical rationality
because it seeks a systematic, objective and rational approach to ends-means
matching between strategic objectives and available resources. Within certain
boundary conditions, technical rationality is a highly effective approach to problem
solving. However, for extremely complex situations, where objectives are ambiguous
and statistically significant data is not available, the assumptions of technical
rationality begin to break down. It is here that systemic design offers an alternative
and complementary approach to designing responses to situations that are volatile,
uncertain, complex and ambiguous.10

Systemic design for force design
Systemic design was well-suited to the topic of the DST Group workshop, which was
complex, ambiguous, and lacking in data or consensus. There is no explicit strategic
guidance for the Australian Defence Force for 2050. There are no published horizon
scans anticipating the specific challenges the Australian Army will face in 2050.
There is not even a consistent definition of force design for the Australian Army. For
example, the Army R&D plan 2014 states:
Army must ensure it is structured, manned and equipped so its force
can adapt rapidly to current and future challenges. It is to be
designed to be capable of conducting joint land combat in complex
terrain against a lethal adversary (including a technologically
equipped near-peer or a force reliant on superior force ratios).11
The Defence Land S&T Strategy 2016 instead emphasises “the three main aspects
of force design: concepts, major systems and force structures; at all times
considering them in the context of Army’s unit of action, the Reinforced Combat
Brigade; providing objective evidence for capability decisions and to maximise
operational effectiveness of future Land capabilities”.12
Another reference to force design is found in CA Directive 50/13:
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The Future Army design draws on the FLWR and the FLOC to
provide aspirational modernisation goals for Army. Force design is an
iterative activity that includes the analysis, design, validation and
justification of future land force elements. The Future Army provides
operating concepts and force structure options that Army may pursue
to meet the range future challenges.13
The difficulty of force design increases as the time horizon for redesign is extended.
The force design for 2020 will look very similar to 2019, since significant structural
change takes years, cultural change takes decades, and major systems are acquired
with 30 year tails. If force design only ever occurred with a one-year time horizon, the
result would be incremental improvement through the replacement of individual
platforms and processes. In a competitive threat environment, it becomes
increasingly certain that such a strategy of predictable, incremental improvement
would be leapfrogged by adversaries.
The further into the future we set the future force structure the less constrained we
are by past force design decisions but also the less certain we can be about the
future geopolitical, technological and threat landscapes. The redesign of the whole
force 33 years in the future is an extremely complex challenge. Systemic design is
worth exploring as an approach to generating more innovative force designs for the
Australian Army of 2050. The time horizon creates fundamental uncertainty and
increased complexity but also increases the opportunity for a more radical reimagining of the Australian Army.
Beginning in 1994, the Israeli Defence Force was one of the first institutions to
develop and implement systemic design as an expression of operational art that
mediated military strategy and tactics.14 The approach has since been adapted and
adopted by the US Army and subsequently by many Western militaries, including the
Australian Army and Joint Force. However, military applications to date appear to
have been almost exclusively centred on operations and strategy. There are few
documented examples of systemic design applications to force design, force
structure, or even the non-operational components of the military. Consequently, the
DST Group workshop represented something of a pilot study and a novel application
of systemic design.

Framing question
The framing question for the design exercise was:
How can we design a Land Force that can meet the likely 2050
Australian strategic defence objectives in an irreducibly uncertain and
complex future?
The timeframe of 2050 was chosen as a date when current capabilities would be
almost entirely replaced, providing the freedom to radically redesign the force rather
than work within the constraints of legacy capabilities. 2050 is also beyond the scope
of the current Defence White Paper, meaning the design is not constrained by official
direction and, therefore, the scientists and technologists who participated in this
process, and who are certainly not part of the policy forming echelons of the
department, were free to explore novel and disruptive perspectives.
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Environmental framing: Current system mapping
Prior to considering future force design, it is useful to appreciate the current force and
why it is structured the way it is (i.e. the current paradigm). Knowing where we start
from is of critical importance in the establishment of a transition arc to a new force
structure and knowing the bounds of possibilities should the timeframe be shorter
than the one considered here (i.e. where legacy systems need to be used in the final
outcome) but the process that follows frees us to select revolutionary as well as
evolutionary solutions.
Participants formed two groups to map the current force structure using different
systems mapping approaches: systems mapping; concept mapping; rich pictures;
and iceberg diagrams. Aides for four different systems mapping techniques were
supplied, but participants were free to visualise the system in the way that best
represented their understanding of the current force design.
The groups then cross-briefed to compare their products and fill gaps in each
visualisation. This rapidly produced a ‘roughly right’ shared picture of the current
force—essentially an organisation chart of Army within the higher Joint and ADO
structure, together with a process diagram of the force generation cycle.
Of course, the current paradigm consists of more than just structures; consequently,
participants reflected on the question: why is the Australian Army organised this
way? Individual answers were shared and synthesised into two groups. The 1–2–4–
All method was used to perform the synthesis.15 One group was optimistic that there
was a logic to the current force structure, while the other group saw a lack of
direction and purpose. One of the synthesised statements was:
The current structure has evolved slowly in response to the
operational environment and constraints and in spite of the absence
of specific guidance, to manage the complexity of the Army system
and enable performance of the functions required for a range of
contexts.
In the subsequent discussion, participants agreed that the design of the Australian
Army was evolutionary rather than revolutionary and tended to be reactionary to past
or current operational requirements. Two positive, intentional and sustained
improvements to force design over the last decade were continuous force generation
and expanding capacity for expeditionary operations.

Horizon scanning
In order to design a force for an irreducibly uncertain and complex future, it is useful
to consider futures that look radically different to the present. This can be achieved
through scenarios.16 The scenario methodology DST Group used was strategic
foresight, which is consistent with the design methodology. Strategic foresight was
initially developed by Herman Kahn at the RAND Corporation and Pierre Wack at
Royal Dutch Shell.17 Strategic foresight seeks to anticipate the future rather than
predict it. In contrast to forecasting, which attempts to extrapolate a probable future
from historical data, foresight uses weak signals of disruptive change to explore
multiple, divergent futures. Whereas forecasting employs deductive logic (inference
of necessary implications from axiomatic assumptions), foresight uses abductive
logic (inference to the best possible explanation) to generate plausible future
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scenarios. By using the weaker logic of abduction, strategic foresight can expand the
‘cone of plausibility’ to consider more extreme futures (see Figure 2.1). This creates a
more rigorous test for any future force design.

Figure 2.1: Strategic foresight expands beyond forecasting to explore plausible,
possible and preferable futures

Signals and trends
For one week prior to the workshop, participants performed an environmental scan to
identify signals of change in the following domains: Social, Technological, Economic,
Environmental, Political, and Threats. This was a modification of the standard
STEEPV and PESTEL horizon scanning frameworks.18 Changes in Values were
considered under Social signals and an additional category of Threats was added to
specifically consider the security environment. Even though all participants had deep
experience in defence science and technology, the scan broadened their awareness
of changes occurring in other domains.
On the first day of the workshop, the participants brainstormed over 200 signals with
the potential to transform the security environment by 2050.The signals were then
randomly distributed onto whiteboards and clustered according to affinity. If two
signals were similar they were placed close together; if they were different they were
spread further apart. Clusters began to emerge that contained signals across multiple
domains. To escape a limited set of categories it is important not only to be
representative of all important stakeholder variation in the selection of participants19
but also to consciously mitigate for cognitive bias and design distortion.20 This makes
it more likely that the group response will extend outside of the categories of its
participants and allows potential future contexts to drive synthesis.
Drivers
Next, participants identified the drivers underlying the future trends. They did this by
reflecting on the deeper motivations and sources of change. The group identified 20
drivers that were then mapped on an impact versus uncertainty graph (Figure 2.2).
The high impact / low uncertainty drivers would become planning assumptions
included in every scenario. They were, in order of decreasing impact: ubiquitous
communications technology; unsustainable economic development; selfpreservation; urbanisation; greed; desire for individualism and self-determination;
technological transformation of the workplace; and emissions reduction. Obviously,
this list is not exhaustive and with another set of participants, alternative or additional
trends could have been identified (e.g., speed, ubiquity of presence and absence of
distance).
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Figure 2.2 simply shows the 20 trends that were identified as most important. Two of
the high impact / high uncertainty drivers were chosen as the critical uncertainties
that provide the dimensions for scenario planning. They were Information Control and
Population Integration but it is important to remember that these are not linearly
independent concepts and there are some shared aspects between any two pairings.

Figure 2.2: Impact vs uncertainty chart of the drivers of the future threat
environment

Critical uncertainty 1: Information control
Democratisation of information production and dissemination is in tension with new
media monopolies and ‘filter bubbles’, which steer society towards control or
polarisation and fragmentation. Will the next generation of social media platforms
address these structural flaws and create an egalitarian information environment
where truth is an emergent property of the network? Or will they promote the
interests of a few powerful actors to control the narrative in a post-fact world
composed of multiple, incommensurable belief bubbles?
Critical uncertainty 2: Population integration With globalisation, greater free
movement of capital, goods and people has created stronger interdependencies
between nations and increased contact between people from different cultures and
with different worldviews. Liberalism and capitalism have created situations where
people benefit from and celebrate diversity while nationalism and conservativism
push towards stronger borders and protectionist trade policies. In the future, will
communities live in harmony and close integration? Or will they revert to a tribal
structure with strong class hierarchies divided by physical walls and informational
firewalls?

Scenario development
By considering the plausible extremes for each critical uncertainty, a space can be
created for developing a set of four divergent future scenarios. The scenarios are
shown and named in Figure 2.3. This process of building scenarios from the two
most important dimensions (or ‘factors’ or ‘critical uncertainties’) of the problem space
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follows the scenario method of Wright and Cairns.21 The low dimensionality of the
resultant scenarios is better for selecting robust options than it is for selecting the
adaptable options that we most desire because it is more possible to be robust to two
features than it is to be robust to six or seven. Use of one22 or more23 scenarios set in
a higher dimensional space is preferred in strategic military decision making because
(1) there is time to make decisions in a considered manner in strategic contexts and
(2) the problem space is a super-complex socio-technical system with information
that is incomplete and continuously changing. These are requirements that are
intricately interdependent yet often contradictory24 and involve stakeholder
perspectives that are competitive and frequently incommensurate.25

Figure 2.3: The four scenarios constructed to test the future force design

Participants created a timeline for each scenario to construct a plausible pathway
from the present to their future world. This required a combination of back-casting
from each scenario’s future state and forecasting from the existing signals and
trends.26 The timelines provided a basis for composing a narrative description of
each world.
The four narratives that were developed are presented below.
Scenario A: Striving for the common good
The absolute truth; empathy, tolerance and understanding Global society has
never been as peaceful. Armed forces are not used against rival nation states but
only as part of a global peacekeeping and counter-insurgency force. The information
environment is egalitarian; all voices are heard. We have near total cultural
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awareness. The global population, while retaining regional characteristics, is highly
economically integrated. Convergence has led to all nations being economically
developed. Communications technology is private and trustworthy. Adversaries hide
by going dark, requiring a combination of low-tech and hi-tech methods to identify
them. In 2050, the Australian Army is about to rotate into service in the global
peacekeeping force and must combat a radical uprising to ensure localised terrorist
attacks do not escalate into a global movement.
Scenario B: Brave new world
Total but fragmented information control; empathy, tolerance and
understanding People feel empathy towards foreigners if they hear about them but
each state exercises total information control. Capital and trade flow freely; labour
only a little less so. This world is more Brave New World than Nineteen Eighty-Four.
Nations have converged economically. Nuclear proliferation is universal but ABM
systems are effective. Slowly the world is moving towards a single state through
absorption; populations are enfolded or eliminated. Total information control
facilitates this. It is important to be strong. In 2050, one neighbour is looking to
consume another; how can the ADF give latitude to government to resist, join or
weather this?
Scenario C: Today’s dark side
Total but fragmented information control; new tribalism Nationalism is strong;
countries face inward and are intolerant of difference. There is no flow of labour
between nations. Flows of capital and goods are severely restricted; even resources
are barely traded. Ethnic fragmentation creates large marginalised populations of
those who ‘don’t belong’. An underdeveloped neighbour, our last external source of
resources, is threatened by another technologically developed neighbour with lethal
autonomous systems. We must defeat or deter the aggressor but the insular
uninformed population of our ‘friend’ are largely ignorant of Australia and have a
deep distrust of other cultures. Prolonged deployment means population problems
and other nations may opportunistically attack.
Scenario D: Voluntary tribalism
The absolute truth; new tribalism. Nation states are weak; many people identify
with sub- or super-national communities. Communities are largely self-governing, like
Ottoman millets. Media is powerful and free, reporting everything, but this is
interpreted in accordance with each group’s philosophy, reinforcing group biases.
Information pervasiveness makes surprise difficult. Minimising collateral damage is
important as broadcast is immediate. However, kindnesses are also broadcast
making honest hearts and minds campaigns effective. Movement of goods, capital
and people between communities is minimal and contentious, often causing conflict.
Small inter-communal conflicts in weaker regional states are escalating, causing
suffering. Australia is part of a coalition trying to bring peace.

Idealised design
For the first two days of the workshop, the group built a shared understanding of the
current force design, identified trends and drivers of disruptive change to the future
threat environment, and developed four divergent possible future scenarios as a test

Systemic design of a force for the Australian Army in 2050 | 35
harness for the future force design. The group was now ready to redesign the
Australian Army to meet the possible challenges of 2050.
The method of idealised design first developed by Russell Ackoff was used as a way
to generate an order of magnitude improvement in force effectiveness. 27 Jamshid
Gharadejaghi explains that in idealised design: ‘Designing a solution starts by
assuming that the system to be redesigned has been destroyed overnight but that
everything else in the environment remains unchanged’.28 Participants were given
the following challenge:
Requirement: Redesign the Army’s force structure from scratch.
Design objectives. Use the following design objectives:
a.

design an order-of-magnitude improvement over the present state

b.

create shared understanding among key subordinates

c.

build-in ownership and commitment

d.

anticipate resistance and dissolve conflict; convince the unconvinced

e.

convert real obstructions into potential opportunities.

Stakeholder identification
The first step for participants was to understand all of the actors who have an interest
in, and are affected by, a force redesign of the Australian Army. The group
brainstormed 57 actors and organisations and sorted them into clusters. They also
brainstormed what purposes the Army served for these stakeholders, identifying 39
distinct purposes that were then clustered. This exercise reinforced the complexity of
the challenge of designing a force that would meet the needs and interests of such a
diverse stakeholder group. Stakeholder identification was an important element in
deliberately mitigating personal and group biases.29
Empathy mapping
In pairs, participants then selected two diverse stakeholder perspectives and created
empathy maps so they could better understand their hopes, fears and needs with
respect to the future Army. They outlined what they thought these stakeholders
would be seeing, saying, doing, feeling, hearing and thinking about the situation, as
well as what their most pressing pain or challenge might be.30 How people, groups
and entities see themselves and how they are interpreted by others can enable
synthesis and emergence of a strategic frame or story. Often in systemic design,
empathy mapping is preceded by field research but in this case we asked
participants to use their imagination. Ideally as many viewpoints as possible are
represented through participants; but there is always a requirement to empathise with
stakeholders who cannot be represented. This challenges the mental frames of
participants, which improves outcomes.31 The following perspectives were mapped: a
soldier, an adversary, the Chief of the New Zealand Army, the Minister of Defence, a
defence industry CEO, a DFAT diplomat, an Army spouse, and an Army educator.
The perspectives were chosen for diversity rather than attempting to be
comprehensive.
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The group created a gallery of all the empathy maps. As they browsed the gallery,
participants placed dots next to statements that they found to be authentic, nonobvious and revealing. Such statements are significant because they go beyond the
stereotype to reveal latent needs and can provide design inspiration. In the
subsequent discussion, participants remarked that most stakeholders are
disempowered by the current force design process.
Design criteria
The design criteria canvas is a simple tool for making explicit the criteria by which
design options will be evaluated.32 Participants brainstormed criteria in four
categories:


Must: must-haves and non-negotiables



Should: should-haves and important features



Could: could-haves and optional features



Won’t: won’t-haves and non-negotiables.

In a longer process this step would have been iterated with the previous steps (from
horizon scanning onwards) so as to more closely tie these design criteria to the
contexts chosen and more clearly link these to reasons ‘why’ a change in paradigm
was required. In practice, participants loosely based this step on their current
understanding of strategic guidance and the role of Army, modifying this to include
criteria they believed relevant. This was not critical to the activity as a whole; as
previously noted, it is not the output from each step that was critical but the discourse
and synthesis of insights from the collective activities.
The criteria were ranked using dot voting.33 Each participant was given three dots to
select the most important criteria. Dot voting is not a rigorous prioritisation method: it
can suffer from anchoring effects (first to vote influences others) and vote splitting
(similar ideas get more total votes but low individual counts). However, in this case it
allowed the group to quickly whittle down a long list of criteria to a set that was easier
to remember and work with. The criteria that received at least one vote are shown in
Table 2.1 below.

Table 2.1: Design criteria used to design the force for the 2050 Australian Army
Australian Army 2050 design criteria
Must:



Know its role in the defence of Australia



Conduct battle on a multi-domain battlefield



Interface with the Navy, Air Force, Joint and Whole of Government



Operate in diverse environments (jungle, mountain, desert, urban)



Deploy a Task Force in a reasonable time



Be able to win the information war



Be able to influence Joint and Whole of Government priorities and
capabilities
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Australian Army 2050 design criteria

Should:

Won’t:



Protect populations



Have the ability to coordinate forces



Remain technologically relevant



Shape the regional environment to make Australia indispensable



Be able to rapidly identify and exploit adversary capability gaps



Be able to expand rapidly to cope with large scale threats



Be able to defeat peer forces three times its size when in Australia



Be able to defeat insurgencies in the largest of our regional partners



Forecast future needs



Exploit IT/Cyber/EW to shape adversary outlook and behaviour



Maintain an over-arching flexible transition strategy that is not
susceptible to the whims of one present leader



Use equipment, technology or tactics that break UN conventions



Be a ‘Mini-Me’ of the US Army

From | To shift
The group used the design criteria to begin to map the ideal force design. Several
tools for systems mapping were provided to participants, including Gharajedaghi’s
four systems perspectives and the creative problem-solving method SCAMPER.34
The group began creating a functional map of the future force but soon realised the
functions were generic enough that they were no different from the current force. To
emphasise how their new design was different, the group switched to creating a
‘From|To’ table (Table 2.2, below). The ‘From|To’ table provides a high level
summary of the future force design concept, but it does not say how these
characteristics will be achieved. In conducting this step, participants were forced to
review the current force paradigm (previously considered in Current Force Mapping)
in more detail; their insights reflected potential limitations in the current force, which
better enabled the identification of creative options for the future force. A narrative for
the future force started to emerge from these new elements.

Table 2.2: From|To table summarising the major differences between the force in
being and the future force
Shifting From…

…To

Joint Planning starts after the event (not
Whole of Government)

Joint Planning synched with Whole of
Government

Global force projection

Regional force projection

Personnel only expected to speak
English

Personnel are bilingual in regional
languages
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Shifting From…

…To

Ad-hoc regional military engagement

Reciprocal embedded Australian and
regional army units

Service-based command

Functional-based command

Narrow career progression options

Multiple streamed career progression
options

Pyramidal force hierarchy

Flat and autonomous force structure

Army shapes the region reactively

Army shapes proactively as a face of
regional development

General purpose or specialised units

Degeneracy: multi-functional units

Ad-hoc mission command

Context-specific C2 doctrine

Domain-centric command and
management of kinetic effects

Joint-centric command and management
of Whole of Government effects

Single-domain manoeuvre

Multi-domain manoeuvre

Post-event evaluation

Real-time evaluation and response

Slow acquisition process

Acquisition on-demand in-theatre

Intelligence-led in counterinsurgency

Intelligence-led across the spectrum of
operations

Physical situational awareness

Physical, human and cultural situational
awareness underpinned by AI data
analytics

This future force concept represents a radical shift in culture, structure and
technology for the Australian Army. Many of the individual items in the ‘To’ column of
Table 2.2 taken in isolation would be considered transformative. Together, they
imagine a completely new kind of armed force with unprecedented adaptability,
agility, robustness, and survivability. An adversary would encounter a force that had
strong regional support and superior regional intelligence built through years of
peace-time regional deployment experience and pervasive regional force integration.
They would experience synchronised cognitive, cyber and physical multi-domain
assault capability that would shock their military, economic, and social systems. The
Australian Army, integrated as part of a Joint Interagency Task Force, would be
formidable across the spectrum of operations. At this point in the design inquiry a
shift from manned to autonomous systems for close combat was not identified, but it
became increasingly central to the design concept as the group’s thinking developed.
The mindset of participants also became highly joint force focused.

Detailed design
Once the group had generated a vision for what they wanted the future force to do,
they began to map out a more detailed design for how to realise it. The technique of
GIGA-mapping enables collaborative mapping of extremely complex systems.35 The
defining characteristic of a GIGA-map is its scale. Most information design
approaches rationalise complexity in favour of simplicity and comprehension. GIGA-
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maps are oriented towards complexity and contain hundreds of entities and even
more relationships between entities. The GIGA-map was created on 12 metres of
butcher paper. Participants mapped each component of the new force design,
working on different parts of the GIGA-map in parallel. The primary purpose of this
GIGA-map was to enable the design team to have what Donald Schön calls a
‘reflective conversation with the materials of a situation’.36 By creating an explicit and
shared map, participants could critically explore the implications of their initial design
moves, leading to refinement and, sometimes, reframing. The GIGA-map is not
intended for presenting the design to external stakeholders but is part of the design
thinking process itself.37
The major components of the GIGA-map aligned with the major shifts summarised in
Table 2.1. As the GIGA-map was developed, several new components were also
added, as gaps in the design were identified. These components were: regional force
projection; in-theatre on-demand acquisition; intelligence-led operations; functionalbased command; recruitment; context-specific C2 doctrine; barbell strategy; joint
planning synchronised; AI and data analytics; effects-based management; real time
evaluation and response; multiple career progression options; flat and autonomous
force structure; multi-domain manoeuvre; degeneracy; and signatures.
As participants developed the GIGA-map, they began to see how different aspects of
the design reinforced one another. For example, AI and data analytics would enable
intelligence-led operations, real-time evaluation and response, and true effects-based
management. Functional-based command would also contribute to enhanced effectsbased management. Multiple career progression options would complement the flat
and autonomous force structure. A degenerate force, where elements are multirolled, would be leveraged by context-specific C2 doctrine to enable dynamic role
switching. A renewed focus on regional force projection would facilitate early and
proactive synchronised joint planning. The whole-of-government and fully joint
operations would promote multi-domain manoeuvre. The barbell capability
development strategy would maintain a fully operational conventional force while
allowing aggressive investment in disruptive deep learning and robotics technologies.
As each of the components were discussed and refined, a coherent whole force
design began to emerge.
Presentation drawing
Architect and psychologist, Bryan Lawson categorises three types of sketching used
in design: design drawings, production drawings, and presentation drawings. 38 The
design drawings are intended for use by the designers themselves, as with the
GIGA-map above. Production drawings are detailed drawings for the purposes of
construction of the design. Presentation drawings are intended for the client as a way
of visually communicating the design concept.
Following the production of the GIGA-map, one participant drew the presentation
drawing shown in Figure 2.4. The drawing was an attempt to make sense of the
messiness of the GIGA-map through a high-level synthesis. The drawing resonated
with the group and generated a long and productive discussion. It led to the naming
of the new force design as Fire Ant: a small, agile, swarming force that would strike
terror into adversaries even if they were larger than us. The presentation drawing
was also the key artefact used by the team to brief senior leaders on their design at
the end of the workshop.
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The presentation drawing for Fire Ant shows an integrated Joint Inter-Agency Task
Force (JIATF) nesting within a Whole of Government Task Force (WoGTF). The
WoGTF prepares an ongoing intelligence assessment that integrates data, human
intelligence, futures horizon scanning, and advanced analytics to create a
comprehensive and anticipatory picture of the regional operating environment. The
WoGTF is also responsible for integrating whole-of-government effects, coordinating
all instruments of national power to protect and promote Australia’s interests. The
WoGTF is continuously involved in Phase 0 operations, proactively shaping the
region to our long-term strategic advantage.

Figure 2.4: Presentation drawing of the Fire Ant force design: a small, agile,
swarming force that would strike terror into enemies

The JIATF would be prepared to project effects regionally should conflicts escalate.
In Phase 1, multi-domain operations could integrate cognitive assault, cyber and nonlethal effects with surgical strike to generate systemic shock for the adversary.
Structured as independent Battle Groups and freed from a logistics train—by foraging
for local energy and 3-D printing munitions, food, spare parts and even whole
vehicles from foraged materials—they could cooperate as needed to destroy the will
and ability of the enemy to resist. By 2050, most strike functions will be performed by
swarming autonomous systems that can be printed in near real-time in theatre.
Indeed, use of 3-D printing enables the types of vehicles needed for the peculiarities
of an operation to be printed in the numbers needed; with only those needed for
prototyping and training printed beforehand.
This removes many of the problems of picking the future as the investment is in the
plans and the printers and the ability to source the energy and base materials to
implement them rather than investing in a set of physical platforms that may never be
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needed. It is the military equivalent of being able to keep financial capital liquid for
longer and apply it as needed in a crisis. The investment is mostly in the plans;
enabling faster rates of evolution and adaption to be achieved. The human
component of Fire Ant will operate as a recon-strike force but will also be capable of
recon-fires operations using cheap, disposable drones to unmask adversary targets.
The JIATF will be equipped and organised to win in a high-tech battlespace where
humans are mostly out of the loop and outside the battlespace.
The transition from the high intensity, high tech warfare of Phase 1 to Phase 2 occurs
when one side’s offensive strike capability has been destroyed. If the ADF prevails in
Phase 1, then the JIATF would continue to operate a high-tech, multi-domain strike
on the enemy until a more just peace can be established. If the enemy prevails, the
ADF will switch to an asymmetric mode of warfare. Phase 2 is characterised by lowtech warfare that is dominated by the human domain. During Phase 0 and Phase 1,
preparation for the worst case in Phase 2 would include training a cellular Army for
homeland defence. Caches of weapons and 3D printers would be distributed across
the country. Austere and highly autonomous teams would fight a protracted, lowintensity battle to sap the adversary’s will. At the end of combat operations, Phase 2
transitions to Phase 3, which is predominantly stability operations. In 2050, this
phase evinces the least differences compared with stability operations in 2017.
As an integrated component of the JIATF, Army has a role to play in all phases. The
current Adaptive Campaigning construct contains five lines of operation: Joint land
combat, population protection, information actions, population support, and
indigenous capacity building. These lines of operation remain relevant to Fire Ant,
although their relative weighting will shift. In an autonomous battlespace, the
distinction between Army, Navy and Air Force unmanned vehicles begins to blur and
eventually disappears. Functional command re-organises combat power by effects,
further blurring the lines between services. Therefore, the Army as a conventional
land force has a reduced role in joint land combat in the autonomous battlespace.
The Army has an increased role in Phase 2 and 3, particularly in information actions,
population support, and indigenous capacity building.

Testing the Fire Ant force design
The new force design developed in the workshop had significant potential but there
was uncertainty about whether it could work, and if so, in what contexts. The earlier
that this uncertainty can be eliminated, the more design options become available,
and the cheaper it becomes to make changes. Participants tested their initial design,
using wind tunnelling, three horizons, and prototyping.
Wind tunnelling
Aerospace engineers use wind tunnels to test scale models of aircraft to see how
well they fly in controlled conditions. Foresight analysts have adapted the concept of
the wind tunnel, using scenarios to test how well a strategy or organisation performs
in different conditions. Participants took the major components from their force
design and tested each against the four scenarios developed on day two of the
workshop (see Table 2.3). Overall, they judged most force design options to perform
strongly across most scenarios. Several adjustments were made to the force design
to improve the performance of options across all scenarios. For example, it was
realised that it was much more important to be able to operate different C2 doctrine
in different scenarios than it was to dynamically switch C2 doctrine within scenarios.
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Dynamic switching is much more difficult to achieve and more costly to train for.
Therefore, the group decided to train the force to the lesser requirement. Degeneracy
scored low in Scenario A, Striving for the Common Good. The group was not
concerned by this, however, because while a degenerate force would be expensive
in Scenario A, where there are few threats to Australian interests, it would pay off in
the more dangerous scenarios.

Table 2.3: Wind tunnelling force design options against the four scenarios
Force design option

Scenario
A

Scenario
B

Scenario
C

Scenario
D

Signature Management

H

M

H

M

Barbell Strategy

H

H

H

H

Joint Planning Synched

M

L

H

H

Context-Specific C2 Doctrine

M

M

M

M

AI Data Analytics

H

H

H

H

Functional Command

H

H

M

M

Real Time Evaluation and
Response

H

H

H

H

Effects Management

M

L

H

H

Regional Force Projection

H

M

H

H

Intelligence-Led Operations

M

H

H

H

In-Theatre On-Demand Acquisition

H

M

H

M

Flat and Autonomous Force
Structure

H

H

H

H

Multi-Domain Manoeuvre

H

M

H

H

Degeneracy

L

H

M

M

Three horizons
Another way to test force design options is using the three horizons technique.39
Rather than thinking of innovation as an episodic event, this technique allows us to
visualise innovation as a portfolio of three horizons, each successively more futurefocused. Horizon one is about improving the efficiency and effectiveness of the
present force structure (playing the same game with the same rules, better). Horizon
two is a transition to a new force structure (adapting to the same game with different
rules). Horizon three is the realisation of the new force structure (shaping the future
in a new game with new rules).
For the force design challenge, the group placed each of the force design options on
the three horizons chart and then labelled each horizon. The three horizons are:
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1.
Prepare to transform: Refocus on the region, reduce signatures, develop
and practise context-specific C2, and begin a barbell strategy to invest in horizon
three technologies.
2.
Command realignment: Proactive and synched joint planning, flat and
autonomous force structure, intelligence-led operations, in-theatre on-demand
acquisition, and transition to functional command.
3.
Robot wars: Multi-domain manoeuvre, degenerate force design, AI and data
analytics, real-time evaluation, and effects management.
The three horizons perspective (Figure 2.5) shows the force design has elements in
all three horizons. It is an aggressive and forward-leaning portfolio, considering how
many elements are focused on the speculative horizon three.

Figure 2.5: Force structure options shown as a portfolio of changes over three
horizons of transformation

Prototyping
A prototype is a fast, cheap and generative test of a design concept. By generative,
we mean, even if the prototype fails, it is rich in learning because it evokes a
meaningful response from stakeholders or the environment. Prototyping occurs
throughout the design process, but the kind and purpose of prototypes change as the
design matures. Early prototypes are often low resolution to test broad concepts.
Later prototypes may be higher resolution, including beta releases of final products or
systems. The four main phases of prototyping are:


prototyping to challenge and provoke



prototyping to learn and inform



prototyping to invite participation
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prototyping to communicate and sell.

There are two main types of prototypes: horizontal and vertical. Horizontal prototypes
build a façade of the solution without implementing any of the back-end functionality.
They are useful for testing the user experience and the interface between the user
and a solution. Vertical prototypes take one slice of the solution and build it out in
depth; they are useful for testing the technical feasibility of a key subcomponent.
The other important distinction is between tabletop prototypes and field prototypes.
Tabletop prototypes can be rapidly built, tested and iterated in the lab environment.
Field prototypes are taken out into the real world for testing with real users. It takes
more time to plan and deploy a field prototype, but field prototypes usually generate
richer and more valid feedback.
Paper prototyping
The simplest form of prototyping is paper prototyping. The prototype is a 2D sketch of
a design element. Participants created storyboards to test parts of the Fire Ant force
design about which they were most uncertain. Prototypes test one or more key
uncertainties. For example, one storyboard tested whether it was possible to
coordinate forces in a flat and autonomous force structure. It explored the tension
between discipline and responsiveness, and constructed an experimental test
harness for new C2 methods. Paper prototyping allowed the group to quickly play out
the new force structure in a specific situation, adding granularity and texture that
went beyond the detailed design of the GIGA-map.
Field prototype dashboard
There was insufficient time in the workshop to perform field prototyping. However,
participants created a plan for field prototyping by completing a simple field prototype
dashboard. The planned field prototype would run a Command Post Exercise to test
an effects-based approach to operations enabled by future technologies, including
deep learning AI and data analytics. The human roles in the HQ would be role-played
by representatives across all domains of national power. The future technology would
be simulated to provide the human decision-makers with significantly more accurate
assessments of first-, second-, and third-order effects. The field prototype would take
one week to organise and run, and cost under $50,000. It would test key
uncertainties around both the organisational and technological requirements to
deliver on the promise of true effects-based operations.

Value of systemic design
On the final day of the workshop, participants reflected on the value proposition for
systemic design and potential applications for DST Group.
What is the value of systemic design?


A discovery process: Solutions emerge through designing that could not
have been anticipated at the start of the process.



Participatory: Issue owners and stakeholders at all levels can participate
and collaborate to build on one another’s ideas as they design together.
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Simultaneous breadth and depth: The rapid and iterative application of
many systemic design tools builds breadth and depth of understanding.



Adapting in the face of complexity: In complex systems, where complete
solutions can never be known in advance, systemic design provides a way to
accelerate learning and adaptation.

What makes systemic design different?


Guided not prescriptive: The approach is facilitated without prescribing a
rigid sequence or way of working together; it requires discipline, yet also
encourages divergence.



Flexible toolkit: Drawing from many fields, the toolkit for systemic design is
open and reconfigurable to suit many different complex challenges.



Creative and visual: Through the use of sketching and making, systemic
design engages participants creatively and visually.



Good solutions: Rather than a highly optimised but brittle solution, systemic
design and foresight encourage satisficing across multiple demands and
uncertainties to create robust solutions.

What are the future application of systemic design for LCA MSTC?


Force design: Systemic design could provide a framework for the next Force
Structure Review. A shorter term application could be to redesign the Army
Brigade HQ.



Experimentation: Systemic design could be used in the Land Warfare Lab
to accelerate the translation of concepts into prototypes. SRI Immersive
Environments could provide a test bed for systemic design options. Rapid
prototyping approaches from systemic design could be used to frame and
refine the design of large scale experiments.



Operational design: Although not owned by LCA MSTC, there is a gap in
enhancing the Joint Military Appreciation Process where systemic design
tools could apply.

Summary
Over the course of six days, DST scientists learned systemic design by applying it to
a complex, ill-structured challenge; practising multiple systemic design methods and
developing a powerful synthesis—Fire Ant, which is very different to the present
force. Many redesign efforts end up suggesting what is essentially still the current
paradigm as the future paradigm because they have not reframed their context from
what has happened in the past to what might happen in the future and simply predict
that the future will be similar to the past.
Systemic Design allowed the team of scientists in the workshop to break free of many
assumptions, to ignore the myriad questions of ‘how can we change that’ and
reframe themselves in multiple contexts to develop a nuanced concept that prepares
for likely futures in an adaptive manner. The scientists mapped the current force
design; scanned for signals, trends and drivers of disruptive change to 2050;
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constructed four scenarios; envisioned a new ideal force design; mapped out a
detailed force design; prototyped key aspects of the force design; and presented their
design to organisational leaders. However, it is not the individual steps or their
outputs that are important. The important point is the cognitive attitude of exploration
and preparation for multiple potential futures that underpinned the generation of new
understanding. The final synthesis of understanding—Fire Ant—was the
consequence of the discourse between participants throughout the activities that
were undertaken. Just as it is the planning not the plan that makes teams adaptive in
the face of contact with reality, it is the discourse not the activities that enabled this
process to produce an adaptive outcome.
In addition to learning systemic design, the participants proposed a provocative new
force design for the Australian Army that is unlike any existing military force: Fire Ant.
The design is far from complete, but in six short days a significant new idea was
conceived, mapped and tested. Systemic design has applicability to several DST
Group and Army challenges, including force design, experimentation and operational
design. Imagine what a broader group with deeper expertise and more time could do
with Systemic Design!
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