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I
n 2020, the Royal Australian Navy (RAN) released the Robotics, Autonomous Systems and 

Artificial Intelligence (RAS-AI) Strategy 2040. As part of the Campaign Plan to implement 

the strategy, the RAN asked RAND Australia to identify how international innovation and 

rapid acquisition practices might improve its processes to acquire and field RAS-AI.

The RAN is in the process of modernising its forces to better address the growing challenges 

Australia faces in the Indo-Pacific region. Increased state competition in the region combined 

with accelerated military modernisation have prompted the RAN to consider the use of RAS-AI 

systems in maritime roles and missions.

The authors used a combination of methodologies—literature reviews, a survey of current 

practice, and elicitations of subject-matter experts—to develop approaches the RAN might 

consider for enabling innovation with, and rapid acquisition of, RAS-AI capabilities in the near 

and medium terms.

The report’s findings highlight that to innovate with RAS-AI systems most effectively, the RAN 

needs to ensure that leadership and guidance are provided from the highest levels to enable 

development of an innovation ecosystem that proactively engages academia and industry, 

including non-traditional stakeholders. The RAN must also clearly define and communicate 

current and future challenges, reduce barriers to marketplace entry and engagement, and form 

long-term relationships to ensure trust and credibility. 
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About This Report 

The Royal Australian Navy (RAN) is in the process of modernising its forces to better 
address the growing challenges being faced by Australia in the Indo-Pacific region. Increased 
state competition in the region combined with accelerated military modernisation have caused 
the RAN to consider the use of robotics and autonomous systems in maritime roles and 
missions. Innovative technologies and ways of conducting military operations will be needed 
to deliver such systems to help ‘shape Australia’s strategic environment, deliver credible 
deterrence and respond to challenges to our interests’ (Department of Defence, 2020a, p. 7). 

The project that this work comes from is a continuation of a line of effort that first 
supported the RAN in development of the Robotics, Autonomous Systems and Artificial 
Intelligence (RAS-AI) Strategy 2040 (released in 2020). In late 2020, RAND Australia was 
asked to provide policy analysis and advice to support development of an actionable RAS-AI 
Campaign Plan that could help the RAN implement the RAS-AI Strategy. Our research  
team examined three specific areas to support development of an actionable plan: military 
innovation, a missions and technology assessment for maritime RAS-AI, and human-machine 
teaming. This document focuses on the first of the three listed areas and examines current 
international practices that may be applied by the RAN. This work should inform the RAN, 
other Australian Defence services, and Defence more broadly about current practices that 
could improve military innovation. 

This work was conducted by RAND Australia. RAND Australia is RAND’s Canberra-
based subsidiary that analyses defence, national security, economic and social issues for 
Australian clients. With a commitment to core values of quality and objectivity, RAND 
Australia combines local research talent with world-class experts from across RAND’s 
global presence to solve complex Australian public policy problems. 

For more information on RAND Australia or to contact our director, please visit 
www.rand.org/australia. 
  

http://www.rand.org/australia
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Summary 

Issue 

In 2020, the Australian Department of Defence released the 2020 Defence Strategic 
Update, which spotlighted security challenges it expects Australia to face in the Indo-Pacific 
in coming decades. The document forecasts that Australia’s regional security environment 
will likely be dominated by strategic competition between nations and that the country’s 
military will need to modernise its force structure to adjust to this evolving threat and 
security environment. 

Innovations and technological advances will play significant roles in any Australian 
defence modernisations. The Strategic Update committed Australia to steadily growing 
Defence funding, developing a strong domestic defence industry, and supporting a national 
innovation system. 

The Royal Australian Navy (RAN) will be a major player in these endeavours. It intends to 
invest in an array of new capabilities, including remotely piloted aerial systems and uncrewed 
surface and undersea systems. To orient its thinking, the RAN in 2020 released its own 
strategy document, the Robotics, Autonomous Systems and Artificial Intelligence (RAS-AI) 
Strategy 2040, which examines the challenges and potential capabilities that RAS-AI systems 
could bring to the maritime domain in air, surface and undersea operations. 

In 2021, the RAN began developing a Campaign Plan to implement the RAS-AI Strategy 
2040. As part of this effort, it asked RAND Australia to help it understand how lessons from 
innovation and rapid acquisition might improve its processes to acquire and field RAS-AI. 

Approach 

RAND Australia’s research team used a multimethod approach to identify ways that the 
RAN could enhance innovation and rapid acquisition of RAS-AI capabilities. We began  
by reviewing selected research literature to identify best practices associated with military 
innovation, experimentation, and rapid acquisition. Next, the team surveyed current practices 
of exceptional innovation organisations that might assist RAN efforts to implement RAS-AI 
in the RAN’s force structure and operations. The team examined current practices employed 
by the RAN and Australia’s broader defence innovation ecosystem as well as those pursued by 
the U.S. and UK militaries. The research team then asked subject-matter experts to review 
RAND Australia’s literature and case studies to help identify promising insights and 
recommendations that might enhance RAN innovation and rapid acquisition efforts in the 
near and medium terms. 
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Key Findings and Recommendations 

Findings 

 Innovation strategies tend to be more effective when based on high-level guidance 
addressing critical challenges in an organisation’s overall strategy. 

 Innovation has an increased chance of success in organisations with a single 
innovation catalyst that can access senior leaders, set priorities, and oversee funding. 
The innovation catalyst’s team should be small, agile and purpose-built for specific 
innovations and contain members with operational as well as science and engineering 
backgrounds. 

 Translating new technologies into military capabilities often requires new operational 
concepts that can be developed, tested and refined through gaming, modelling and 
experimentation. 

 Open innovation should be pursued to broaden the potential range of RAS-AI options 
open to the RAN. 

 Well-defined experiments, complemented by rapid prototyping, can be valuable in 
incorporating new technologies. 

 Rapid acquisitions may be highly useful when commercial advances occur quickly. 
Speedy ‘80-per-cent solutions’ may be preferable to those which are more effective 
but more time consuming. 

 Thorough understandings of partners’ and allies’ innovation models can uncover best 
practices, improve interactions between states, and empower defence innovation. 

Recommendations 

Innovation is a complex phenomenon, and there is a need for further research and 
analysis on the best ways to catalyse innovation in the RAN. Nevertheless, at this juncture 
we recommend the following concrete steps be taken in the area of RAS-AI: 

 In pursuing new RAS-AI capabilities, the RAN should find ways to leverage the 
Defence-wide innovation system. This could involve influencing the choice of 
Defence Science and Technology Group’s STaR (Science, Technology and 
Research) Shots initiatives, advocating for RAS-AI investments as part of the 
Defence Innovation Hub, or employing the Capability Acceleration Fund to bridge 
the ‘valley of death’ that can exist between promising ideas and newly fielded 
systems. 

 Interoperability requirements should be accounted for in innovation processes so that 
a gain in performance in one area does not come at the expense of broader capability. 

 The RAN should educate industry and academia about its specific challenges so that 
they can make better investments in people and ideas and, eventually, deliver better 
military capabilities. 

 Consideration should be given to co-locating certain defence agencies, labs, 
accelerators and research institutes. 

 Innovation scouts should be used to identify commercial RAS-AI solutions that the 
RAN can leverage. 

 A RAS-AI innovation team should be founded to rapidly deliver new capabilities to 
the field in a specific operational area. The team should communicate regularly with 
senior RAN leadership and should consist of operators and technologists. 



 

viii 

 Rapid acquisitions should be leveraged to field RAS-AI capabilities derived from 
relatively mature technologies. Teams carrying out rapid acquisitions should consist 
of experts who fully understand acquisition guidelines and program trade-offs. 

 Experiments should be used extensively along with rapid prototyping to explore new 
technologies and operational concepts associated with maritime RAS-AI. 
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Chapter 1. Introduction 

The Royal Australian Navy (hereafter referred to as ‘RAN’ or ‘Navy’), along with the rest 
of the Australian Defence Force (ADF), is currently modernising its force structure to address 
the growing threats in the Indo-Pacific as described in the 2020 Defence Strategic Update 
(Department of Defence, 2020a). The Strategic Update, which ‘sets out the challenges in 
Australia’s strategic environment and their implications for defence planning’, observes that 
the near region is currently in the midst of a major realignment requiring renewed focus on 
strategic competition between states (Department of Defence, 2020a, p. 6). Increased state 
competition in the region, combined with accelerated military modernisation, has prompted an 
adjustment of Australia’s force structure plans. Specifically, ADF force structure plans are 
being modernised to ‘shape Australia’s strategic environment, deliver credible deterrence and 
respond to challenges to our interests’ (Department of Defence, 2020a, p. 7). A number of 
responses intended to address this changing environment are highlighted in the Strategic 
Update, including a continued, steady growth in Defence funding and continued development 
of a strong Australian defence industry. One key response that we will examine as part of this 
document is a promise of government support for a national innovation system.1 The goal of 
that innovation system is to enable technology development and bridge the gap in order to 
deliver new capabilities into service for the ADF. The plans for innovation call for continued 
funding for the Next Generation Technologies Fund (NGTF) and the Defence Innovation Hub 
(DIH) to invest in both research and industry technology. The Strategic Update also introduces 
a new Capability Acceleration Fund (CAF), to help bridge the gap that typically exists 
between research and fielding of military capabilities (Department of Defence, 2020a). 

The 2020 Force Structure Plan (Department of Defence, 2020b) details how the 
government intends to invest in new capabilities to support the objectives contained in  
the Strategic Update. Investment planned for the maritime domain over the next decade 
totals approximately AU$75 billion in ‘the largest expansion of the Royal Australian Navy 
since the Second World War’ (Department of Defence, 2020b, p. 35). While a sizeable 
share of that investment will fund acquisition and sustainment of existing and planned 
crewed systems (such as Hunter-class frigates and Attack-class submarines), the Force 
Structure Plan also calls for expanded acquisition of remotely piloted aerial systems and 
the potential use of uncrewed surface and undersea systems to help improve undersea 
surveillance (Department of Defence, 2020b). 

Moreover, since this report was written, two developments have occurred that must be 
considered in future reviews of the innovation ecosystem: the Peever Review of Defence 
Innovation, and the trilateral security pact between Australia, the United Kingdom and the 

                                                 
1 However, it should be noted that we have taken a purposefully narrow view of the ecosystem in this report, 
limiting it largely to the Defence context. We have not included political actors at the intra-bureaucratic, 
national and global levels that might intersect to shape the institutional approach to RAS-AI. 
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United States (AUKUS). Both indicate there is significant potential for the RAN to better 
exploit and collaborate with the same allied agencies we have identified as exemplars. 
Australian efforts should not just critically emulate the innovation approaches of its allies 
but should also be designed to ensure interoperability, and to take advantage of the mass 
and economies of scale that contribute to technology development. 

Review of the Navy’s Robotics, Autonomous Systems and Artificial 
Intelligence (RAS-AI) Strategy 2040 

Given renewed focus on the potential for state-on-state conflict and the increased growth 
in military capabilities in the region, the Navy in 2020 released its Robotics, Autonomous 
Systems and Artificial Intelligence (RAS-AI) Strategy 2040 that complements its other Navy 
strategy documents, Plan Mercator (RAN, 2017) and Plan Pelorus (RAN, 2018). The RAS-AI 
Strategy 2040 highlights the challenges and potential capabilities that RAS-AI systems could 
bring to the maritime domain in the air, on the surface, and in the undersea environment. As 
nation-states with interests in the region are looking for a competitive edge, and are augmenting 
military spending, the need for effective and ongoing innovation is heightened. Increasingly, 
greater incorporation of RAS-AI into the RAN is seen as one such means to that end. The 
RAS-AI Strategy 2040 states that leveraging these kinds of emerging technologies will help  
the Navy in three areas: force protection, force projection in the maritime near region, and 
improved joint integration. According to the Chief of Navy, VADM Michael Noonan, 
improvements in these three areas should be accomplished while ensuring Australian control  
of the systems. Vice Admiral Noonan also recognises the importance of innovation in helping 
the Navy realise its potential in reaping the benefits of RAS-AI (RAN, 2020). 

The RAS-AI Strategy 2040 does not provide a specific investment plan, nor does it examine 
specific technologies in great detail. The goal of the document is instead to highlight what 
enablers might be required to make the Navy ‘RAS-AI ready’. Some of the improvements 
needed to help the Navy best incorporate RAS-AI systems into its operations include 
transforming its training and workforce, improving research and development in the  
RAS-AI space, addressing legal and ethical issues, building a control system suited for 
RAS-AI operations, and finding ways to build trust between human operators and 
autonomous systems (RAN, 2020). 

At the time this report was written, the Navy was in the process of developing a Campaign 
Plan to implement its RAS-AI Strategy 2040. The Campaign Plan is intended to detail how  
the Navy will take steps towards implementing four lines of effort detailed in the strategy as 
‘people, discover, develop, and deliver’. As part of its effort to develop the Campaign Plan, 
the Navy in 2020 asked RAND Australia to help inform how lessons from innovation and 
rapid acquisition might be applied to help the organisation realise the full potential that 
RAS-AI systems might offer in maritime operations. While some lessons of innovation may 
be applicable across the Navy and to other military applications, this work is focused on 
innovation associated with RAS-AI systems. 
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Research Methodology 

This report used a combination of methodologies—literature reviews, a survey of current 
practices in exceptional innovation organisations, and elicitations of subject-matter experts—to 
develop approaches that the Navy might consider for enabling innovation with, and rapid 
acquisition of, RAS-AI capabilities. These entailed the following: 

 selected literature review: We examined current practices associated with military 
innovation, experimentation, and rapid acquisition. Our research efforts focused 
foremost on studies that synthesised the results of other studies, which allowed us to 
spend more time on detailed analysis of efforts that may be applicable to the RAN’s 
use of RAS-AI in the maritime environment. We did not delve deeply into the topic 
of military-specific innovation. Due to time and resource constraints, and with 
cognisance of the vastness of the literature on innovation, we focused principally  
on business innovation literature, in recognition of the fundamentality of the 
commercial-technological aspects of the RAS-AI enterprise. 

 survey of current practice: We concentrated on exceptional innovation organisations 
that seemed most applicable to Navy RAS-AI innovation, experimentation, and 
acquisition. Our efforts focused on both understanding the status quo related to the 
RAN and broader Australian Defence innovation ecosystem and capturing selected 
cases from the U.S. military and from the United Kingdom. The goal was to identify 
techniques that may prove useful to the Navy in building an innovation system most 
conducive to Navy RAS-AI implementation. 

 subject-matter expert elicitations: We turned to subject-matter experts to uncover 
insights and recommendations arising from the literature and case studies that might 
be most suitable for the RAN related to innovation and acquisition. 

Organisation of This Report 

This report is organised into five chapters. Chapter Two examines some of the relevant 
literature from business and military applications related to innovation, experimentation, 
and rapid acquisition that could be applied to help the Navy incorporate RAS-AI systems. 
Chapter Three surveys innovation-focused organisations may be useful for the Navy to 
consider when working to integrate RAS-AI. Chapter Four considers some relevant methods 
to help encourage innovation with RAS-AI systems. Chapter Five summarises both the 
observations from the work and the recommendations for the Navy.
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Chapter 2. Selected Review of Literature on Military Innovation, 
Experimentation, and Rapid Acquisition 

This chapter examines some of the relevant literature related to innovation, 
experimentation, and rapid acquisition that could help the Navy better develop, incorporate, 
acquire and employ RAS-AI systems. While there may well be significant overlap dependent 
on context, there are four key schools of thought on the drivers of innovation within military 
organisations (Grissom, 2006). The civil-military model emphasises the importance of civilian 
intervention into military doctrinal development in generating innovation (Posen, 1984). The 
intra-service model emphasises the importance of competition between the same branches of 
military service. The argument is that innovative behaviour is activated when ‘a new theory  
of victory’ (Rosen, 1991, p. 20) is created, prompting an internal contest of ideas/ideologies, 
with advocates seeking resources, allies and capabilities in alignment with their respective 
positions (Rosen, 1991). For the inter-service model, rivalry between the services, whether 
due to competition for resources or prestige, is viewed as a vital driver of innovative activity 
(Sapolsky, 1972). Indeed, in the naval innovation subfield there appears to be relative 
consensus that competitive dynamics are primary drivers of innovation within naval services.2 
Last is the cultural model, which stresses the importance of strategic and organisational 
culture. Here, the argument is that culture fundamentally shapes the way an organisation will 
react to technological and strategic opportunities (Adamsky, 2010). 

In the specific context of RAS-AI, there may be slightly different nuances and dynamics 
within, and outside of, these models. Recent literature links technologies associated with the 
so-called Fourth Industrial Revolution (Industry 4.0),3 including RAS-AI, to a new wave in  
the modern Revolution in Military Affairs (RMA) debate. In a recent special edition of the 
Journal of Strategic Studies, Michael Raska suggests that the emerging AI-RMA wave 
‘differs in the political, strategic, technological, and operational diffusion paths and patterns’ 
(Raska, 2021, p. 456). One key difference, he argues, is that ‘advanced military-industrial 
sectors are no longer the primary drivers of technological innovation’ (Raska, 2021, p. 458). 
The implications of this for a defence innovation ecosystem may well be significant. A RAND 
study on military innovation has emphasised the importance of innovation models that are 
better able to harness and absorb innovation from external sources (Freeman et al., 2015). The 
authors recommended that the UK Ministry of Defence (MOD) make internal changes in 
relation to the means of engagement with external actors; the development of, and participation 

                                                 
2 On naval innovation more specifically, see Cote, 1998; Davis, 1967; Engel, 1994; Hone, 2018; Patalano and 
Russell, 2021; Rosen, 1991; Sapolsky, 1972. 
3 Industry 4.0 encompasses the development of new industrial processes, tools and business models to enable  
the integration of new concepts and technologies across different sectors. It centres on the implementation of 
cyber-physical systems (i.e., integration of computation, networking and physical processes and embedding  
of miniaturised sensors in products or processes into a single integrated network) across entire product value 
chains and digitalisation of products and processes to enable real-time monitoring, optimisation and productivity 
(KPMG, 2018). 
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in, innovation networks; and how innovation spaces may be created and utilised.4 Indeed, the 
distinctive interplay between the civil and military sources of innovation in the RAS-AI 
context, particularly in the commercial-technological space, may require analysis beyond, or  
in addition to, the traditional constructs and frameworks for defence innovation. 

In this report, the intent is not to comprehensively review the vast literatures on defence 
innovation and re-prosecute the central tenets.5 While we acknowledge that they may contain 
additional or even contradictory insights to those highlighted in this report, in the interests  
of timeliness and resource constraints, but also in recognition of the heightened commercial-
technological dimensions of the growing RAS-AI innovation space, the principal focus is on 
insights from the business innovation literature. For the specific RAS-AI context, where  
rapid advances are being made by commercial providers outside of defence and there  
is a convergence of civil-military sources of innovation, we found that the commercial-
technological innovation literature offers first-order insights of value to the RAN. 

Innovation in Academic, Business, and Scientific Literature 

Innovation, especially related to technology, is frequently discussed and studied in both 
the business and scientific literature. Many researchers and business leaders credit innovation 
for being a significant driver in economic growth and business success. However, despite the 
prevalence of the innovation discourse and relative agreement on its benefits, there is little 
concord on a common definition of the concept (Edwards-Schachter, 2018). Many definitions 
tend to focus on the generation and implementation of novel ideas being transformed into 
products and services. But while numerous definitions have touched upon the link between 
technology and innovation, other non-technological factors (also known as contextual 
factors) play a vital role in innovation. Those contextual factors may include (but are not 
limited to) culture, leadership, organisational structure, resources/skills, and links to other 
organisations (Eveleens, 2010). 

Innovation Strategy 

According to Pisano (2015), organisations should think about innovation strategically. 
This could help organisations align their groups, define clear objectives and priorities,  
and focus efforts. Pisano also suggests that the innovation strategy developed for one 
organisation or application is not necessarily applicable to an innovation problem elsewhere. 
He argues, rather, that an innovation strategy must be custom-built to address the problem 
at hand. 
  

                                                 
4 RAND has conducted other major studies on military innovation; see, for example, Grissom, Lee and Mueller, 
2016. 
5 Researchers examined the number of articles with the keyword ‘innovation’ by querying the Web of Science 
database from 1989 to 2013. Their query identified over 40,000 articles on innovation along with a significant 
growth in number of articles published annually over the time frame examined (Merigó et al., 2016). While the 
literature on military rapid acquisition and experimentation is not as extensive, it is still quite sizeable. 
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Pisano (2015) focuses on applications to business, but there are a number of aspects that 
may prove useful in Navy RAS-AI innovation. Many academics and practitioners view 
warfare and commerce as sufficiently different human activities and argue that applying 
insights from one to the other is problematic. However, the overlap between the sectors  
in the RAS-AI context is significant, which may require a different innovation mindset. 
Understanding innovation strategies from the business literature may well deliver new 
insights into how to better complement and exploit processes and capitalise on the changing 
dynamics and closer relationships that RAS-AI technologies invite between the military and 
industry players (of all sizes). 

Innovation Landscape 

One such aspect that may be helpful for Navy RAS-AI innovation is customising the 
innovation strategy and approach to the problem at hand. Pisano (2015) developed a two-
dimensional innovation landscape map that plots the amount of change in technology that 
an innovation entails against the amount of change that it requires in the business model. 
The resulting map consists of four quadrants describing different types of innovation  
(see Figure 2.1): 

 Routine innovation involves making continual improvements in existing technologies 
under the existing business model. This is a common mode of innovation for military 
organisations that replace systems that are no longer fit for purpose, due to age or 
threat, with similar, evolutionarily advanced systems. If the new systems are utilised in 
a similar manner to the systems being replaced, this would be associated with routine 
innovation. 

 Disruptive innovation requires a new business model but not a significant technology 
breakthrough. Pisano (2015) cites ride-sharing services like Uber in this category as 
they employ existing technologies in a new fashion. For a military organisation, this 
kind of innovation will involve determining how to provide a military capability using 
existing technology (commercial and/or military) more effectively. 

 Radical innovation occurs where the challenge is technology-related but fits into 
the business practices of the organisation. An example of a radical innovation from 
the literature is the change from propeller to jet propulsion on aircraft (Pisano, 2015). 
While the aircraft operates in a similar fashion overall, the incorporation of a new 
technology results in a dramatically different overall capability. In this kind of 
innovation, the technology push plays a much bigger role than the user pull. 

 Architectural innovation requires significant disruptions or changes to both 
technologies and the business model. Tanks, as a technology development, were 
introduced during World War I. However, a concept of operations that successful 
employed them would not arise until the Germans used blitzkrieg tactics in World War 
II. Successful military innovation involved both technology and changes to concepts of 
operations, with a result that provided a significant improvement in military capability. 

It is likely that an organisation may want to invest in innovations in several or all of  
the quadrants in Figure 2.1, based on the specific question at hand. Routine innovation 
investments could prove useful for designing the next generation of systems or as part of 
upgrades to software packages. Disruptive innovation could be employed to find ways to 
employ emerging, but developed, technologies, such as 3-D printing, in an organisation. 
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Figure 2.1. Innovation Landscape Map 

 

SOURCE: Adapted from Pisano, 2015. 

Finding the right mix of innovation will need to link to a company’s overall strategy and its 
specific situation. However, Pisano (2015) observes that the job of defining the innovation 
strategy lies with the most senior leaders.6 

Facilitating Innovation 

Across the business literature, there is no consensus on how organisations should best 
facilitate innovation. Some authors argue that innovation in organisations is hindered by 
routines and habits that stifle new ideas, and that leaders need to utilise methods such as 
behaviour enablers, artefacts and nudges to overcome such impediments (Anthony et al., 
2019). Many practitioners view the creation of innovation entities as more likely to stifle 
innovation than catalyse it, because it implicitly absolves the rest of the institution from 
engaging in innovation. Others debate the value of bottom-up versus top-down innovation, 
although there has been little agreement about which method works better, and numerous 
observers have recommended that both approaches be used (Birkinshaw, Bouquet and 
Barsoux, 2011). That said, there is agreement that innovation must pass through a number of 
similar stages in order to progress from an idea to product development. Those stages have 
been defined in several different ways, with Eveleens (2010) providing a characterisation of 
12 innovation models. 

One particularly useful model for military acquisition is defined in a 2006 U.S. Government 
Accountability Office (GAO) study on improving Department of Defense (DoD) technology 
transition. It describes the intermediate steps involved in technology development in the flow 

                                                 
6 We return to this four-quadrant innovation landscape map in Chapter Four, where we discuss in greater 
detail considerations for matching strategies to each class of innovation and make suggestions for the RAN 
on how different types of innovation problems might be customised and addressed based on the type of 
innovation required. 
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from strategic planning to product development as explore (where prospective technologies that 
seem useful are identified), develop (where laboratory prototypes are built and experimented 
with) and transition (where operational prototypes are built and experimented with) (GAO, 
2016). GAO’s discussion of how leading technology companies make the transition between 
those stages describes a series of gated reviews that examine readiness for technology 
transition, which could prove useful tools for DoD in the transition from technology 
development to product development. Such gated reviews could improve the process of 
transition while reducing both costs and schedule delays. 

The U.S. Air Force (USAF) Studies Board also examined best practices in innovative 
organisations as part of its study on how experimentation campaigns might be used as part of 
Air Force innovation (see National Academies of Sciences, Engineering, and Medicine, 2016). 
That review observed one factor that was common across a diverse sample of commercial 
firms, venture capitalists and military units: a single leader with the job of driving innovation 
who is referred to as the ‘innovation catalyst’. Trying to perform innovation using a committee 
was shown to be less effective. Another key aspect of innovation catalysts: they were directly 
connected to the senior leadership at their organisations. A third key aspect was that innovation 
catalysts were given the ability to set priorities and control over funding needed to carry out 
innovation. 

Situating Innovation Entities in Organisations 

The placement of an innovation entity in an organisation’s overall structure should be made 
based on the types of innovation desired and the connection to existing products and operations 
of the organisation. For example, to drive innovation in a business’s existing product lines, the 
innovation organisation should be placed inside the production arm of the organisation. This 
will help enable innovation that directly benefits existing production lines, but it will likely 
be more evolutionary rather than revolutionary in nature. Placing the innovation catalysts and 
associated team outside the traditional business structure is more likely to result in new ways of 
solving problems, associated with the disruptive and architectural kinds of innovation discussed 
previously. However, integrating such innovation back into the production elements may prove 
challenging since the ideas were ‘not invented here’ (National Academies of Sciences, 
Engineering, and Medicine, 2016, p. 17). An organisation that looks to leverage this second 
organisational model will need to focus effort on transitioning innovations back to the rest of 
the organisation. 

Matching Personnel to Innovation’s Four Environmental Forces 

Another common thread discussed in the literature had to do with the types of people that 
many organisations bring together to carry out innovation. Such personnel need to operate in 
an innovation environment that the National Academies have characterised as being defined 
by four forces, as shown in Figure 2.2. Top-down strategic priorities, which are related to  
the priorities of the overall organisation, drive the problems to be examined. Bottom-up 
opportunities for innovation are those identified as part of day-to-day operations. 
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Figure 2.2. The Four Forces of Innovation 

 

SOURCE: Adapted from National Academies of Sciences, Engineering, and Medicine, 2016, p. 36. 

There is also the question of who from an organisation might bring these various aspects 
together as part of any innovation effort. Senior leadership typically provides the top-down 
strategic priorities. Scientists, engineers or similar technologists have expertise in understanding 
technologies that could contribute to solving challenging problems. In a commercial context, 
the user pull can be provided by the parts of the organisation that interface with the customer, 
such as marketers or those who interface with customers on a regular basis in day-to-day 
operations. In a military context, those with operational experience would likely be best poised 
to understand and contribute to how innovation might be applied to solve the challenges of 
today and tomorrow. 

In terms of the actual structure and size of the innovation teams, past research suggests that 
agile teams are best suited to innovation (one example from the literature is Rigby, Sutherland 
and Noble, 2018). Such teams should be small, multidisciplinary and adaptable to changing 
conditions. Business innovations also seem to succeed best when the teams responsible for 
them have good access to the company’s customer base. Such agile team methods started in 
information technology and have spread extensively for software development purposes. The 
best practice in using agile teams to innovate involves giving the team responsibility to achieve 
certain outcomes, the ability to work autonomously on the problem, and the ability to create 
rapid prototypes for testing. As discussed above, such efforts require the support of senior 
leaders in the organisation, who will help the team overcome impediments and assist in 
transitioning any outputs from the innovation team’s work back to the main organisation. 

Innovation Tools and Methods 

In terms of specific methodologies that can be used as part of the innovation process, a 
great deal of the business literature discusses experimentation and the use of prototypes. Such 
methods will be discussed in more detail in the next section of this chapter. However, these 
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techniques were only a subset of tools examined when considering military experimentation. 
When considering the integration of new technology and new concepts of operations for 
military forces, a number of available tools could prove to be quite useful, including structured 
discussions by subject-matter experts, studies and analyses, modelling and simulation, and 
gaming to examine problems (National Research Council, 2004). Just as there is no single best 
innovation strategy that works across all problems, there is also no single ‘silver bullet’ method 
or specific set of stages that can be recommended for solving a specific problem. That being 
said, it is probably best to invest in having a good set of these methods available, so they are 
ready to be applied when needed. 

Open Innovation 

A delivery model such as ‘open innovation’—that is, an approach based on the principle 
that ideas can come from anywhere—is well suited to effectively exploit advancements in the 
civilian sector.7 Indeed, the goal in the open innovation model is to add to existing internal 
expertise and enrich problem-solving capabilities by working collaboratively with a set of 
innovators who work beyond the Defence frameworks and logics. In the RAS-AI space, it is 
quite possible that problems may be solved by engaging with personnel from unrelated fields, 
who may utilise novel approaches. This is especially true as grey-zone warfare increasingly 
defines the threat environment. Civilian actors/industry face a number of the same RAS-AI 
challenges as the Defence sector and as such are incentivised to be innovative in this space 
and move rapidly. Indeed, the civilian economy outpaces the military in technological 
sophistication in key domains and new enterprises, and ‘many of the leading and most agile 
actors may be stakeholders other than Government (or indeed large Corporates)’ (Budden  
and Murray, 2019, p. 7). 

Yet, this should not be surprising. The logics and approaches of the civilian sector are 
different to those adopted within Defence. Collaborations are frequently pursued, reliance 
on open-source technologies is not unusual, and it is a common practice for a company to 
‘release incremental improvements regularly and rely on user feedback in place of extensive 
testing’ (Verbruggen, 2019, p. 340). These practices are particularly important in the RAS-AI 
context, as the associated technologies are largely ‘enabling or general-purpose’ rather than 
specific products (Verbruggen, 2019, p. 339). The interest is not in the finished applications 
necessarily, but the ‘underlying algorithms and the working methods to develop them’ 
(Verbruggen, 2019, p. 339). Certainly, for Defence to acquire these methods and algorithms 
in a timely way, it would inevitably need to cooperate extensively with the civilian sector and 
develop appropriate modifications (Verbruggen, 2019). The greatest benefit of this more open 
innovation approach may be greater alignment and capitalisation of knowledge, information 
and research between Defence and other sectors, which would ideally deliver opportunities 
for the co-development or co-application of emerging and new technologies by using an 

                                                 
7 The innovation literature is vast. On incremental and disruptive innovation, see Christensen, 2016; and 
Christensen and Raynor, 2013. On open innovation, see Chesbrough, 2006. On entrepreneurism, see Ries, 2017; 
and Drucker, 2015. On start-up culture, see Ries, 2011. On scale-up and adoption, see Moore, 2014. On 
innovation within private and public sector organisations, see Mazzucato, 2013. 
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approach that is at once collaborative and competitive. This may facilitate expansion of 
defence supply chains by creating ‘exploitation pathways’. Under these conditions innovation 
occurs and is developed ‘with the early and deliberate intent to commercialise it and, crucially, 
find applications and share costs across multiple sectors’ (Croft, 2020). 

Military Experimentation in Research Literature 

Experimentation is defined as a procedure used to test a hypothesis carried out under 
controlled conditions (Merriam-Webster, 2021). Military experimentation is a tool that can 
be used to test new technologies, examine new concepts of operations, understand how 
different types of military forces can be best integrated together, and examine other aspects 
of military systems and operations in a controlled environment. Military experimentation 
has played a vital role over time in helping nations and their military services incorporate 
new technology and achieve military transformation. While many immediately think of 
military experimentation being carried out in the field with functioning military equipment, 
there is also a role for concept formulation, subject-matter expertise, gaming, and modelling 
and simulation as part of the entire system involved in testing the worth of new technology 
and methods of operating. 

Krepinevich (2001) describes the critical role of experimentation in the 1920s and 1930s 
in examining the role of new technologies for both the United States and Germany. The U.S. 
Navy experimented with ships of radical new design—aircraft carriers—off the coast of 
Panama in January 1929. A 70-plane strike force, coming from the deck of a ship, was able  
to simulate an attack against a target 140 miles away. The success of the exercise, known as 
Fleet Problem IX, resulted in the acquisition of new equipment and the eventual use of carrier 
task forces that would help the United States, Australia, and their allies win in the Pacific 
theatre during World War II. The Germans also experimented heavily with blitzkrieg, a new 
form of land warfare, and the integration of aircraft and new means of communication to 
improve their ground force operations in the years leading up World War II in Europe. 

Two Categories of Experimentation 

According to the literature, experiments tend to fall into two broad categories. The first 
category is one that is designed specifically to test the utility of new operational concepts  
or new technologies in battle. In these experiments, planners should not always expect to 
succeed. Because of the nature of this kind of testing, the innovation literature suggests that 
organisations should make extensive use of prototypes in field experiments that can be 
quickly built and modified to overcome challenges during a series of experiments. Paul 
Kaminski, former U.S. Undersecretary of Defense for Acquisition and Technology, described 
this method of experimentation quite succinctly: ‘Fail fast before investing big’ (National 
Academies of Sciences, Engineering, and Medicine, 2016, p. 32). 

The second category of experiment is also valuable but occurs in a different phase of 
technology maturity and development. An experiment can be designed to enable transition 
of new equipment for fielding. These experiments should examine questions related to 
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integration and operational fit with the rest of the force. Such experimentation requires  
high levels of integration with the acquisition and operational community and may allow 
organisations to start the process of testing and evaluation early, which may prove useful  
in rapid acquisition processes that we will discuss later. 

Relevant U.S. DoD Experimentation Experience 

The U.S. Naval Studies Board of the National Research Council conducted an extensive 
study of the role of experimentation in building future naval forces in 2004. That study 
identified best practices for experimentation, and we summarise the key points that may 
apply to the RAN’s use of experimentation for RAS-AI systems as follows: 

 Senior leadership oversight and participation in experimentation is necessary, 
especially when there is a goal to transition new capabilities to the field. 

 If experimentation proves to be successful, an organisation should establish a process 
to ease transition from experimentation to a program of record. This should include 
contesting new ideas against other programs of record. Spiral development may be a 
useful tool in transitioning capabilities to the force. 

 Organisations should consider integrating operational test and evaluation into 
experimentation. 

 By having a command platform dedicated to experiments, along with an expert crew, 
organisations can make experimentation requiring modern command and control (C2) 
systems more effective and efficient. 

 Organisations should build long-term experimentation plans with near-, mid- and 
long-term objectives. 

Interestingly, a paper written on the USAF’s experience with experiments conducted 
during its 2005 Joint Expeditionary Force Experiments (JEFX) came to many of the same 
conclusions (Euker, 2005). Euker observed that the primary goal of the JEFX series was to 
transition 85 per cent of initiatives to the force within 6–24 months of the experiment. As a 
result, many of the lead-up events to the main experiment were designed to help enable 
transition. Moreover, certain test and evaluation activities could be carried out as part of the 
main experiment. In terms of overall lessons learned, Euker observed the utility of having 
permanent infrastructure assigned to JEFX, in this case the Combined Air Operations 
Center-Nellis, which provided stability and a common baseline for experimentation. 

Euker (2005) also noted that the JEFX was most effective when experiments focused  
on addressing a single problem, such as time-sensitive targeting. The use of long-term 
experimentation campaigns was also recommended by the USAF Studies Board (National 
Academies of Sciences, Engineering, and Medicine, 2016) and by The Technical Cooperation 
Program’s Guide for Understanding and Implementing Defense Experimentation (GUIDEx), 
2006.8 

                                                 
8 The GUIDEx document provides a wealth of detail on applying the scientific method to experimentation and 
should prove a good guide to those wanting to understand how to design and run an experiment (or portion of an 
experiment) to examine specific issues (The Technical Cooperation Program, 2006). 
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Krepinevich (2001) argues that the U.S. DoD should place more emphasis on military 
transformation and experimentation. He argues that, in order to be effective, experiments 
must be conducted frequently and should be funded appropriately as an enduring activity. He 
also argues that experiments should be conducted at all levels of conflict (tactical, operational 
and strategic) and should focus on opportunities for military transformation. Conducting 
experimentation focused on innovation and transformation should help to refine the 
requirements associated with future systems. 

Rapid Acquisition in Research Literature 

Our review of literature related to rapid acquisition was less deep and varied than in the 
other areas covered in this chapter. While a portion of our literature review examined general 
practices and insights that may be suitable for RAS-AI systems, the majority focused on 
alternative acquisition mechanisms used by the U.S. and UK militaries. This overview 
material draws heavily on the review of agility approaches examined by Anton et al. (2020). 

Cost, Schedule and Performance Trade-Offs 

Defence organisations need to consider accelerating traditional acquisition timelines  
for RAS-AI systems, especially as commercial providers are quickly developing RAS-AI 
technologies and systems that could be leveraged in defence applications. If acquisition takes 
too long, RAN systems could be obsolete upon delivery or may not incorporate the latest 
technology (Anton et al., 2021). A second reason to speed acquisition is to meet the pace of 
change being made by adversaries in this area. Trying to acquire rapidly moving technologies 
at a slow pace could lead to a strategic disadvantage. 

While the goal may be to improve the cost, schedule and performance of systems flowing 
through the military acquisition process, history shows that major improvements cannot be 
made in all three areas simultaneously. In order to accelerate acquisition, one must typically 
accept risk in terms of potentially increased cost or decreased performance. In areas where 
technology is advancing swiftly, it could make sense to accept ‘80-per-cent solutions’. Lower 
performance in systems may be tolerated so that they can be introduced to the field more 
rapidly. Technology advancements may mitigate some of the associated risks given that 
many of those systems can be replaced quickly at the end of their lives with next-generation 
capabilities (Anton et al., 2021). 

Guidelines for Acquiring Rapidly Advancing Technologies 

The following guidelines should be employed if an organisation wishes to accelerate the 
schedule associated with systems where technology is rapidly advancing: 

 Utilise mature or available technology. 
 Allow for some flexibility in the system requirements, which will require an acquisition 

workforce that has the ability to understand how various trades in requirements will 
affect system performance, costs, schedule and risks to the program. 
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 Have experts in your acquisition workforce who understand how to best leverage the 
contracting tools at their disposal. 

 Utilise fast, streamlined contracting mechanisms. 
 Employ funding that has flexibility to handle changes in the program. 

Previous RAND research identified diverse approaches and processes to try to solve the 
challenges facing traditional defence acquisition models ill-equipped to deal with the pace of 
change in technology areas such as RAS-AI. Interest in these novel approaches is shaped by 
several contextual factors: 

 Alongside the rapid pace of technological change, there is also a strong impetus to 
reform acquisition due to trends in cost growth and cost escalation with Defence 
(Retter, Silfversten and Jenkins, 2017). 

 Many of the proposed models draw inspiration from practices in the commercial 
sector, which traditionally has shorter acquisition timelines in comparison with 
Defence (Bartels, Drezner and Predd, 2020). 

 Agile approaches also reflect the broader shift in thinking about defence capability, 
away from a platform-centric view (i.e., focused on infrequent procurement of a large 
naval vessel) towards more iterative development of an integrated system-of-systems 
(combining a mix of crewed and uncrewed systems, with various payloads and 
hardware and software elements). 

 The discourse on novel approaches to rapid acquisition emphasises the need to 
consider all the wider elements of capability (i.e., doctrine, organisation, training, 
materiel, leadership, personnel, facilities, interoperability [DOTMLPF-I]) across the 
entirety of the capability life cycle (i.e., including through-life support and disposal). 

 There is also recognition of the enduring need to balance speed with appropriate 
project controls, scrutiny and governance structures to ensure effective risk 
management (though not risk aversion) and stewardship of finite public resources. 
This demands an approach from Defence that is inspired by, but still different from, 
processes used in the private sector. 

Open Architectures and Off-the-Shelf Procurement 

Given these environmental considerations, one oft-cited approach to facilitate rapid 
acquisition is the promotion of open architectures and modular systems that maximise 
interoperability and flexibility. Open architectures are a key enabler for iterative innovation and 
acquisition. They enable evergreening processes, as well as off-the-shelf (OTS) procurement, 
both approaches that enable acquisition to occur at faster speeds (Williams et al., 2014). The 
use of OTS equipment, however, requires existing systems that are interoperable with a variety 
of different interfaces and systems. 

Frugal Acquisition 

‘Frugal Acquisition’, that is, rapid acquisition processes that also conserve funds, is also 
growing in popularity among countries seeking to accommodate their need to save costs. 
Open architectures support this as well: should one component fail or become obsolete, only 
that specific piece needs to be replaced, as opposed to the entire system. Furthermore, there is 
less risk of vendor lock-in and reduced reliance on original equipment manufacturers (OEMs). 
This means that defence procurement agencies can use the combination of defined standards 
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for the open systems architecture and competition for the provision of individual components 
to drive innovation and cost savings through commercial strategy. An example is the United 
Kingdom’s emphasis on maximising interoperability in recent years. This reflects a growing 
desire to procure OTS as much as possible, rather than custom equipment, to maximise value 
for money. 

Another example of acquisition processes being adapted to acquire OTS equipment can 
be seen in the Netherlands. The Dutch Ministry of Defence’s Computer Emergency Response 
Team (DefCERT) commander is empowered to authorise procurements of up to €500,000 for 
delivery of urgent cyber capabilities within 14 days, with a pre-authorised budget requiring 
no prior external approvals but rather post-spend justification and review. DefCERT also 
makes extensive use of pre-established framework contracts to speed acquisition processes. 

Rapid Prototyping and Tolerance of Failure 

Innovative and flexible production and rapid prototyping methods may also support 
increased speed and lower overall costs in acquisition. The Fourth Industrial Revolution 
(Industry 4.0) may create opportunities to more quickly create individual pieces of 
equipment or small production lots without sacrificing efficiency, such as through use  
of additive manufacturing and digital engineering and ‘digital twins’ to accelerate design-
build-test timelines. Such capabilities could enable more iterative development, end user 
testing, and specialised equipment. Defence should therefore think about using flexible 
production processes to enable individual units to be more cheaply adapted and evolved 
(Retter et al., 2021). 

Solving Problems Rather than Adhering to Requirements 

Another novel approach is changing acquisition processes to emphasise problem statements 
rather than requirements. This limits the restrictions that detailed requirements and technical 
specifications can impose on vendors, resulting in increased innovation, with industry able to 
pitch novel ideas for delivering the military’s desired effects or use cases. It also decreases the 
time necessary to determine contract terms (Modigliani et al., 2020). Such projects are often 
staged with checkpoints that allow contractors to be cut quickly in the event of failure to reach 
goals, enabling a ‘fail fast, fail early’ approach. The U.S. Defense Advanced Research Project 
Agency (DARPA) uses this model at times in its pursuit of cutting-edge technology. 

This example also illustrates a rising theme in emerging technology acquisition, namely 
shifting the onus of solving a problem to contractors, rather than forcing them to adhere to a 
detailed, prescriptive statement of requirements (DARPA, 2012). Prize competitions are 
another example of this type of approach, with the added benefit of shifting the development 
costs to vendors. The lack of stringent requirements often assists with including non-traditional 
suppliers who may dislike the constraints of requirements-based approaches. 

We also examined case studies from U.S. organisations prepared by Anton et al. (2021) and 
grouped those we deemed useful into categories to judge their application to RAN RAS-AI 
acquisition without consideration for Australia’s existing acquisition rules or policies. We 
discuss a selection of these, and other case studies related to rapid acquisition and innovation, 
in detail in the next chapter.
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Chapter 3. Survey of Exceptional Military Innovation 
Organisations in Australia, the United Kingdom and the 
United States 

Innovation, in a military context, has been an area of intense interest throughout history 
and remains so for many global powers. The national security strategies of the United States 
(The White House, 2017) and United Kingdom (Her Majesty’s Government, 2021) both 
discuss the importance of innovation in security, as does Australia’s 2020 Defence Strategic 
Update (Department of Defence, 2020a). China’s People’s Liberation Army is also pursuing 
military innovation and has recently established a National Defense Science and Technology 
Innovation Research Institute examining AI and other topics related to what is seen in China 
as a new revolution in military affairs (Kania, 2019). 

In this chapter, we conduct a preliminary survey of exceptional military innovation 
organisations in Australia, the United Kingdom and United States. 

Much of the recent defence innovation literature emphasises the contingent/bespoke nature 
of national defence acquisition systems due to national politics, culture and strategic context, 
and cautions against the application of lessons from one system to other systems. However, a 
survey of exceptional innovation entities that are specifically incentivised by increased access 
to a more diverse set of ideas and approaches, and that are dealing with or capitalising on the 
novel dynamics generated by the RAS-AI context, may offer interesting insights and allow for 
a more nuanced understanding of the problem set and potential options. 

First, we examine how innovation is organised and implemented within Defence 
organisations and programs in Australia. We then examine other models and organisations 
associated with innovation, drawing heavily upon the experience of the United States and the 
United Kingdom. The goal is to understand what methods and organisational structure might 
be applicable to Navy innovation in RAS-AI systems and, more specifically, to see how 
organisations that are exceptional to the baseline acquisition system may offer new insights. 

While we have not been able to incorporate the analysis here, a more complete rendering 
of the significance of these entities for the RAN may also require understanding of how each 
functions as an element in the parent acquisition systems, and how that compares with 
dynamics in the Australian context. 

Australia’s Defence Innovation Ecosystem 

In Australia, there has been a concerted effort to align the multiplicity of efforts of 
Defence innovation organisations and activities and thereby develop transparency and 
increased utility. The More, Together: Defence Science and Technology Strategy 2030, 
released in 2020, articulates a whole-of-Defence approach to science, research and innovation, 
acknowledging that ‘the rapid rate of change, the globalisation and democratisation of 
technology, and an expanding diversity of threats to Australia’s defence and national security 
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mean that harnessing S&T [science and technology] has never been more important’ 
(Department of Defence, 2020c, p. 6). 

Defence Innovation Agencies 

Currently, the defence innovation system is largely structured around several key agencies, 
including the Next Generation Technologies Fund (NGTF), the Defence Innovation Hub (DIH) 
and the Centre for Defence Industry Capability (CDIC), with the prospective addition of a 
Capability Acceleration Fund (CAF):9 

 The NGTF is led by the Defence Science and Technology Group (DSTG) and focuses 
on ‘research in emerging and future technologies, including technologies that may 
deliver on a time horizon greater than ten years. Innovative technologies and concepts 
researched under the Next Gen Tech Fund could be further developed and realised 
into capability through the Defence Innovation Hub’ (DSTG, undated-b). The NGTF 
focuses principally on Technology Readiness Levels (TRLs) 1–5. 

 The DIH, led by Defence Industry Policy Division, ‘invests in innovative technologies 
that can enhance Defence capability and grow the Australian defence industry and 
innovation sector.’ It ‘invests in a broad range of technologies at different phases of 
maturity from the early concept stage through to demonstration, prototyping and 
integration.’ The DIH has a competitive procurement process where ‘Australian and 
New Zealand businesses and research organisations are able to ‘submit their proposal 
for an innovative idea that could have a Defence application’ (DIH, undated). 

 The CDIC was ‘established to transform the relationship between the Department of 
Defence and defence industry. Its mission is to work with industry and Defence to 
build a world-class, globally competitive and sustainable Australian industry as a 
Fundamental Input to Defence Capability. To achieve this, the CDIC partners with 
industry, Defence, and state and territory governments. The CDIC is guided by an 
Advisory Board of defence industry leaders. The board is co-chaired by an industry 
representative and Defence representative’ (Business.gov.au, 2020). The CDIC works 
by providing support to ‘Australian small and medium sized businesses entering or 
working in the defence industry’ with a ‘national network of defence industry 
facilitators and business advisers’ (Business.gov.au, 2020). 

 The prospective CAF will ‘support and accelerate the development of key disruptive 
technologies with industry beyond the early research and demonstration stages, taking 
promising future technologies all the way through to acquisition’ (Department of 
Defence, 2020a, p. 48). This organisation may assist with bridging the ‘valley of death’ 
challenge associated with transitioning promising technologies to acquisition in an 
official program of record. 

 Innovation hubs developed internal to the services include (but are not limited to) 
Plan Jericho, Warfare Innovation Navy, the Army’s Robotic and Autonomous 
Systems Implementation Coordination Office, and Diggerworks. 

Defence Innovation Initiatives 

Important Defence innovation initiatives, some of which are specific to RAS-AI, that seek 
to bring together not only the civilian and defence sectors but also international partners include 

                                                 
9 The CAF is a proposition in Defence’s forthcoming ‘Concepts to Capability: Defence Capability Innovation 
Strategy’. 
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 Science, Technology and Research (STaR) Shots: These are ‘S&T missions that 
will align strategic research to force structure priorities’ (Department of Defence, 
2020d, p. 2). They are intended to ‘drive the evolution of innovation pathways, from 
fundamental research and development through to prototyping and transition into 
capability, to focus the national S&T enterprise on Defence’s biggest problems.  
STaR Shots will aim to deliver new capabilities into the hands of the warfighter and 
collectively support the overarching objective of equipping Defence to prevail in 
contested environments’ (Department of Defence, 2020d, p. 2). 

 Australian Defence Science and Universities Network (ADSUN): This initiative 
links Defence with research and technological developments occurring in the university 
sector. ADSUN is the collective of state-sponsored networks that connect Defence to 
university researchers and the broader research community. ‘The state-based networks 
are independent bodies charged with promoting and growing Defence engagement in 
their respective states’ and facilitating ‘research across the university, government and 
industry sectors’ (DSTG, undated-a). Moreover, ‘DSTG has a senior Defence scientist, 
an Associate Director, embedded in each state-based network’ who works to ‘promote 
co-operation and teaming across the networks from a national perspective to achieve the 
best outcomes for Defence’ (DSTG, undated-a). 

 Autonomous Warrior (AW): This effort outwardly forms the keystone of the  
RAS-AI innovation and experimentation space. AW is a military demonstration 
combining dynamic exhibition, trials, and exercising in-service systems. It aims to 
showcase the potential of autonomous systems in transforming Defence capability, 
and it is conducted as part of a concerted effort undertaken by the ‘Five Eyes’ 
(FVEY) intelligence community. 

Preliminary Survey of U.S./UK Innovation Organisations 

As the RAN develops RAS-AI credentials and capability and works to deliver its RAS-AI 
strategy, it should do so informed by the best elements of international practice in innovation 
and experimentation, adjusting them to develop the best fit for the organisation. The following 
survey of U.S. and UK innovation organisations demonstrates some of the initiatives being 
developed internationally to (1) take full advantage of technology and research in this space 
and (2) fashion RAS-AI innovation ecosystems that are fit for an increasingly complex threat 
environment. The organisations range from large and well-funded agencies and state-led 
disruptors to lean and agile hubs. While the innovation models they adopt may vary, and the 
extent to which they achieve their objectives in practice may be limited, each has been 
incentivised by the need to access a greater range of ideas from a diverse set of stakeholders 
against aggressive timelines. The following descriptions, rather than critically analyse the 
success of the entities, convey the different means by which each tries to achieve this outcome. 

NavyX: The Royal Navy’s Autonomy and Lethality Accelerator 

The United Kingdom’s Defence Innovation Directorate (DID) released Defence 
Innovation Priorities: Accelerating Commercial Opportunities to Solve Defence’s Most 
Pressing Challenges in 2019. The document called for investments that focus on ‘strategic 
and cross-cutting activities’ (DID, 2019, p. 11). It also emphasised ‘being open to any 
opportunity and ideas from any source’ and being willing to foster ‘activities and resources 
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that enable a culture that is “innovative by instinct”, by overcoming barriers, supporting 
development of the innovation ecosystem and developing the practice of innovation’ (DID, 
2019, pp. 11–12). As part of this approach, the Royal Navy (RN) has been engaged in a 
concerted effort to create innovative practices, structures and linkages that help deliver  
new ideas and technologies, including RAS-AI, to the field quickly. Figure 3.1 displays a 
simplified picture of the RN’s ‘Maritime Innovation Ecosystem’, which comprises a series  
of federated centres/working groups, including Project Nelson, MARWORKS, DARE 
(Discover, Analysis and Rapid Exploitation), and NavyX (Navy Lookout, 2021). 

A key piece of this ecosystem in terms of RAS development and integration is NavyX, 
the RN’s autonomy and lethality accelerator. NavyX’s stated mission is: 

 To exploit autonomous systems, develop experience and processes to maximise 
comparative technological advantage and lethality, and deliver capability to the war 
fighter. 

 To identify opportunities and gaps through engagement with the innovation ecosystem: 
MoD, academia, SMEs [small and medium-sized enterprises], the defence industry and 
the S&T community. 

 To enable experimental and technical integration into existing systems to initiate the 
early adoption of interoperable autonomous systems. 

 To learn by doing, to improve through ongoing engagement and experimentation, and 
to acquire and shape knowledge. 

 To work with the innovation ecosystem to identify opportunities to accelerate and 
simplify existing acquisition processes in order to identify the most effective route to 
scale autonomous systems. (Trevethan, 2019, slide 4) 

Launched out of the RN’s 2016 Unmanned Warrior Experiment, Commando Warrior, 
and Information Warrior, NavyX was established in 2019. It now serves as the leading 
accelerator for ‘rapid, continual transformational change in mass and lethality across all 
maritime environments’ (Trevethan, 2019, slide 3). The organisation includes personnel from 
across the RN with additional capacity and expertise provided from the Defence Science and 
Technology Laboratory (Dstl) and embedded industry partners. 

NavyX outputs include 

 working with Defence Equipment and Support (DE&S) and, where applicable, the 
Submarine Delivery Agency (SDA) to guide setting of standards in procurement of 
RAS-AI commercial off-the-shelf (COTS) and military off-the-shelf (MOTS) 

 collaborating and sharing knowledge with stakeholders to integrate and connect 
technology across COTS/MOTS/bespoke technologies 

 conducting rapid and iterative testing and experimentation 
 working with end users (RN and Royal Marines) to iteratively improve or develop 

concepts of employment/use and key user requirements. (Trevethan, 2019) 

Recent activities of NavyX include 

 Project Wilton, which develops and delivers uncrewed mine-hunting and survey 
capabilities. It is equipped with three autonomous mine countermeasures vessels and 
several underwater vehicles. The project builds on ongoing trials of uncrewed and 
autonomy technology under the NavyX program (O’Neill, 2020). 
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Figure 3.1. The Royal Navy Maritime Innovation Ecosystem 

 

SOURCE: Navy Lookout, 2021 
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 Project Hecla, which optimises the RN’s ‘ability to collect and exploit hydrographic 
and oceanographic information (RN, 2020b). 

 The MAPLE (Maritime Autonomous Platform Exploitation) project, which is 
spearheaded by QinetiQ in partnership with BAE Systems, SeeByte and Thales, and 
‘seeks to demonstrate and de-risk the integration of multiple unmanned systems into 
the combat system of a RN warship’ (QinetiQ, 2017). NavyX reuses the MAPLE C2 
architecture in its different projects. 

 The MAST (Maritime Autonomy Surface Testbed) program, which explores 
uncrewed surface vehicle (USV) technologies, tactics and applications (MOD, 2019). 

 Autonomous Advance Force (AAF) trials, which seek to advance the integration of 
uncrewed assets through testing in an operational environment (RN, 2020a). 

 NavyX has also been supporting the development of an autonomous maritime airborne 
heavy-lift capability in cooperation with the UK-based Malloy Aeronautics, DARE 
and the Royal Marines. Further to tactical trials with the Future Commando Force, 
NavyX and DARE are engaging with Malloy on the development of a heavy-lift 
airborne resupply capability (‘UK Seeks Autonomous Heavy Lift Drones for Naval 
Service’, 2020). 

jHub: Innovation Centre for UK Strategic Command 

Established in 2017 as the creation of Commander of the Joint Forces, Sir Chris Deverell, 
the jHub’s raison d’être is to get new technologies and services into the Armed Forces at 
pace. It also seeks to deliver internal entrepreneurial talent and capability, and to bridge the 
gap between research and development (R&D) and the most exciting technologies that are 
being developed by other companies and start-ups (Gedge, 2021). 

The organisation is small, lean and agile and has a flat management structure. It is 
currently a 30-person team with diverse expertise. jHub models its work practices on those 
used in the business or private sector, especially those practised by start-ups and technology 
companies. Purposeful review of best international innovation practices and theories, and keen 
awareness of the mechanisms of leading innovators including Israel and elsewhere, informed 
its creation.10 jHub employees work in an open and friendly collaboration space equipped  
with various visualisation tools and creative rooms. Physically located near the East London 
Tech City, it is deliberately located outside of the ‘wire’—that is, it is not part of defence 
infrastructure (Gedge, 2021). 

So, how does the jHub work? Personnel from the organisation connect to users within 
Strategic Command (STRATCOM) to gain detailed understanding of their needs and reach 
out to suppliers to identify both opportunities and solutions. According to an innovation scout 

                                                 
10 jHub is influenced by the ‘strong and significant linkages’ between the various interlinked and complex 
components that comprise the Israeli ecosystem (Frenkel et al., 2011, p. 16). Frenkel et al. highlight the 
importance of those networks and the ‘role of cultural characteristics and assets in driving and nurturing Israeli 
innovation. Evidence shows that strong ties exist between cultural anchors and supply and demand driven 
processes. . . . The existence of strong scientific and technological base (e.g., research universities) and solid 
entrepreneurial infrastructure (e.g., emphasis on the teaching and development of entrepreneurial and applied 
technological skills at a young age) seems to be one of the key drivers of the Israeli innovation ecosystem. . . . 
The strongest catalysts of the Israeli innovation ecosystem are the joint demand and supply processes, focusing 
on government and public policy measures, private sector activities and dual private-public initiatives’ 
(Frenkel et al., 2011, p. 16). 
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working in the jHub, the organisation is ‘a brokering service within JFC [Joint Forces 
Command, now STRATCOM] that matches problem sets to solutions in the commercial 
sector with the aim of getting new technologies or processes into the hands of the JFC user’. 
Military users identify a problem, then do a secondment in the jHub to meet suppliers that 
may be able to solve that problem (Bird and Hayton, 2018). 

The means by which this occurs is largely by ‘repurposing cutting-edge technology from 
the private sector then getting it into the hands of military users at pace’ (Kuht, 2020). jHub 
largely sources high TRL technologies from companies that do not traditionally have a 
defence focus to provide software/hardware or to solve process or people issues, allowing for 
approaches not previously tried in the UK MOD. Indeed, the organisation deliberately works 
to lower the barrier for non-traditional stakeholders, trying to get around the prevailing 
perception that defence is not attractive to start-ups as it is seen as intractable and confusing.11 
These efforts appear to have succeeded. To date, approximately 80 per cent of the companies 
jHub has worked with are non-traditional defence suppliers (Gedge, 2021). 

A jHub innovation team begins by selecting a high-impact problem area for its focus. 
jHub has done this with defence medicine, but it could just as readily focus on RAS-AI. 
The team then works with military personnel to identify specific problems that need solving 
or to handle requests from people looking for specific products/services. The team is well 
optimised to be able to bring a capability to defence in short time frames (Gedge, 2021). 

jHub ‘scouts’ then utilise their networks in academia and industry to screen start-ups 
and put jHub in contact with the relevant companies. Technologies then go through a series 
of rapid formal desirability, feasibility and viability assessments, followed by pilots. During 
this phase, jHub seconds relevant military personnel who have a real interest and passion 
for solving the problem. This not only ensures user friendliness, but also facilitates personal 
investment in the success of the technology. Seconded military personnel become champions 
of the technology and the innovation mindset in the broader military, demonstrating the 
organisation’s remit is to maximise adoption (Gedge, 2021). jHub uses the following 
innovation process: 

 Identify Problems: Use design methodologies and feedback from the frontline to 
identify common pain-points 

 Source Solutions: Contact network of venture capitalists, industry, and academia to 
identify a broad range of possible solutions 

 Evaluate Solutions: Assess potential solutions based on desirability, feasibility, and 
viability to identify solutions with potential 

 Run Pilots: Set-up and oversee small, controlled pilot studies with frontline teams 

                                                 
11 Lack of networking between the sectors means that technology transfer is often obstructed, as these links ‘are 
pivotal for communities to learn from each other and to conduct business’ and ‘for both spheres to learn from 
each other, spread new solutions and develop technologies tailored to military uses’ (Verbruggen, 2019, p. 339). 

For civilian companies, particularly SMEs and start-ups with no existing relationship with the sector, defence 
does not necessarily make good business sense. Such companies may not retain ownership of intellectual property 
(IP) (Bellais and Guichard, 2006); they may have to navigate a bureaucratic structure that is vast (Dombrowski and 
Gholz, 2006); they may need to undertake a lengthy arms procurement tender process; and they may encounter 
regulatory requirements that are peculiar to the sector and highly specialised. 
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 Write Business Case: Collaborate with idea-owners, finance, and legal personnel  
to develop business cases for successful solutions to present to funding board. 
(Kerstein, 2020, p. 389) 

The funding model, and the top-level sponsorship it receives, is vital to realising jHub’s 
success. When the team finds a technology it wants to pilot, it can effectively bypass the 
traditional defence bureaucracy and management. The rationale here is that large bureaucratic 
mechanisms do not necessarily provide better or more effective outcomes than leaner means 
(Gedge, 2021). jHub provides access to the STRATCOM Innovation Subcommittee, which 
has a £20 million annual budget and sits four times a year. The subcommittee is where projects 
are presented for funding and scaling into Defence. In principle, this model allows for viable 
technologies to be fast-tracked through Defence’s procurement process. This means that  
a technology can speed from discovery to deployment in between 90 days and six months 
(although the average is ten months). jHub keeps a watchful eye on how long processes take 
because of the pace of technological change and to ensure workable time frames for start-ups 
that do not have endless funding (Gedge, 2021). 

UK Defence and Security Accelerator 

The UK Defence and Security Accelerator (DASA) is a cross-government organisation 
hosted and co-located with Dstl, an executive agency of the MOD. The organisation, 
announced in the government’s Strategic Defence and Security Review (SDSR) in 2015, 
aims to help the private sector, allies and academia rapidly turn ideas into innovative 
equipment and services for national security users. Following a public consultation, DASA 
was launched in September 2016 by the Secretary of State for Defence as part of the Defence 
Innovation Initiative and went live in December 2016. It was seen as a means to help ‘build 
prosperity for the UK in line with the aims of the Government’s Industrial Strategy’ and to 
help the United Kingdom gain ‘a strategic advantage through the most innovative defense 
and security capabilities in the world’ (Observatory of Public Sector Innovation, 2017). 

DASA operates on the basis that it creates and fosters networks, both domestic and 
international, and encourages new entrants into the defence arena. Indeed, while the primary 
location is at Dstl’s Porton Down facility, it has an office at Imperial College’s new White City 
campus so it can maintain a direct connection with the most advanced technology communities. 
DASA does, however, work within a slightly different innovation model, helping defence and 
security customers to solve problems in the following ways: 

 Reach out and find ideas and opportunities by engaging widely to build networks  
with external organisations in the private sector, academia, and among individuals, 
particularly those who have not previously worked with the defence and national 
security sectors. 

 Fund and support SMEs and academics to develop their ideas in partnership with 
front line stakeholders into workable demonstrators, products and services. 

 Work with defence and security stakeholders to exploit the best ideas, products, and 
services, in order to transfer them onto the operational front line and develop broader 
commercial and export potential. 
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 Work collaboratively to form partnerships, co-ordinate and complement existing 
activity, and avoid any duplication, to enhance the overall innovation ecosystem. 

 Experiment with novel methodology and approaches in order to facilitate as wide a 
range of proposals as possible in order to find the best solutions. (Observatory of 
Public Sector Innovation, 2017) 

Figure 3.2 shows DASA’s operating model, including the range of academic and private 
sector entities that it partners with and the array of government agencies that benefit from its 
services. DASA largely identifies projects by way of calls for proposals, symposia, hackathons, 
and open and themed competitions. Once projects are identified, DASA offers 100-per-cent 
funding (no matching requirements), a quick approval process, and the right to retain all of their 
IP (Budden and Murray, 2019). 

Although created by the MOD and functionally a part of Dstl, DASA works with a 
variety of government agencies, including the Department of Transportation, Home Office, 
and UK security services (Budden and Murray, 2019). As a subunit of Dstl, DASA works for 
the Director Defence Innovation and reports to both the Dstl Capability/Delivery Director and 
the DASA Governance Board, which consists of nine members from across the UK defence 
and technology ecosystem. 

DASA engages in early and mid-stage innovation, supporting maturation of promising 
technologies through funding and expertise (Budden and Murray, 2019). It accepts submissions 
from the private sector, academia, individuals, and public sector research establishments. 
DASA is currently connected to 12 regional-based partners (DASA, 2021), mainly universities 
(Merindol and Versailles, 2020). 

DASA funds ‘innovative and exploitable ideas that could lead to an advantage for UK 
armed forces and national security, and support UK prosperity’ and uses ‘technology readiness 
levels (TRL) to give an indication of an innovation’ (DASA, 2016). It does not generally fund 

Figure 3.2. DASA Operating Model 

 

SOURCE: Adapted from Madden, 2017. 



 

25 

projects that are receiving funding, have been funded elsewhere in government, solutions at 
TRL 9 (those that are system proven and ready for full deployment), concepts that are not 
novel/innovative, or consultancy (DASA, 2016). Efficient commercial processes mean that 
DASA can place contracts within three weeks of the decision to fund (Egan, 2018). DASA 
also ‘funds projects where SMEs and universities collaborate to develop new ideas and 
accelerates the transition to military capabilities. Large companies play a key role as partners 
of DASA initiatives’ (Merindol and Versailles, 2020, p. 18). 

U.S. Navy: NavalX Tech Bridges 

The U.S. Navy has developed several Tech Bridges to grow and increase ‘collaboration, 
knowledge sharing, and innovation with leading-edge tech companies and innovation partners 
[and] to accelerate solutions to the warfighter’ (NavalX, undated). Tech Bridges are innovative 
units that span the globe,12 informed by Department of the Navy commands and intended to 
execute the NavalX mission (NavalX, 2020).13 

These Tech Bridges are intended to encourage ‘collaboration between Naval Labs, industry, 
academia, and other military branches’ (NavalX, undated). Collaboration occurs in commercial 
business spaces to provide ‘a more easily accessible landing spot to foster a collaboration 
ecosystem to build productive partnerships and accelerate delivery of dual use solutions to 
the warfighter’ (NavalX, undated). Tech Bridges also provide ‘access to State and Local 
government and academic agencies creating a richer regional innovation ecosystem and further 
supporting economic development’ (NavalX, undated). 

NavalX connects experts and solutions to naval needs and challenges by 

 Serving as a platform that connects people, ideas and best practices 
 Guiding naval stakeholders to rapidly deliver capabilities 
 Encouraging and fostering positive and productive culture change. (NavalX, 2020, p. 5) 

Tech Bridges ‘bring together innovative organisations, local industry, academia, small 
business, and other government entities to accelerate results and solutions’ by 

 Connecting DON [Department of the Navy] initiatives using the innovation pipeline 
 Increasing local access to innovation ecosystems 
 Reducing barriers between Navy and non-traditional partners. (NavalX, 2020, p. 5) 

The Tech Bridge innovation pipeline ‘provides a framework for rapidly identifying 
programs that can support technology transition by mapping programs, schedules, duration, 
entrance and exit criteria, etc. across the pipeline’ (NavalX, 2020, p. 5). 

                                                 
12 As of 2020, Tech Bridge locations include Capital (National Capital Region), Central Coast (Monterey, Calif.), 
Central Florida (Orlando), Gulf Coast (Panama City, Fla.), Hawaii (Honolulu), Inland Empire (Norco, Calif.), 
London (UK), Mid-Atlantic (Norfolk, Va.), Midwest (Crane, Ind.), Northeast (Newport, R.I.), Northwest (Keyport, 
Wash.), Palmetto (Charleston, S.C.), Southern California (San Diego), Southern Maryland (Patuxent River) and 
Ventura, Calif. (NavalX, 2020). 
13 NavalX, which stands for Naval Expeditions, is an innovation-driven office created to rapidly deliver capabilities 
to the warfighter and connect sailors with innovative ideas to expert solution providers across industry, academia 
and the Department of the Navy. 
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This innovation pipeline is informed by two key assumptions: (1) early alignment of 
stakeholders quickens the process and (2) following documented stages or steps to record, 
share, and harness lessons will improve development. As shown in Figure 3.3, these stages are: 

 Source: Gather problems from across the DON 
 Curate: Define stakeholders/problem owners/funding sources/requirement holders 

for the deficiency 
 Scan: Market surveys, tech scanning, and government lab scanning to identify how 

others are handling or solving similar deficiencies 
 Incubate: Create and iterate minimum viable products (MvPs) 
 Prototype: Create and test prototypes with end users 
 Validate: Work with the fleet/end user to validate solutions on test platforms 
 Transition: Scale the solution 
 Sustain: Create and work with life cycles for products, predictive maintenance 

schedules, obsolescence. (NavalX, 2020, p. 5) 

Figure 3.3. Navy Tech Bridge Innovation Stages 

 

SOURCE: Adapted from NavalX, 2020, p. 5. 

U.S. Defense Innovation Unit 

The U.S. Defense Innovation Unit (DIU) is ‘focused exclusively on fielding and scaling 
commercial technology across the U.S. military to help solve critical problems’ (DIU, 
undated). It largely seeks to manage dual-use technologies, engaging across the DoD to 
‘identify and understand critical national security challenges that can be solved with leading 
edge commercial technology within 12 to 24 months’ (DoD, 2021). The DIU was set up in 
2015 in order to experiment with new technological innovation, particularly in digital areas 
like RAS-AI, driven by commercial markets in the military environment. The purview of the 
DIU is also to attract start-ups like those in Silicon Valley to adapt their technologies to U.S. 
military needs and markets, to experiment with technologies in context to effectively evaluate 
their relevance and efficacy in military service, and to learn about the nature of the interface 
between the Pentagon and new entrants and non-traditional stakeholders (Merindol and 
Versailles, 2020). 

The headquarters for the unit was established in Silicon Valley (Mountain View, 
California), with additional outposts in Texas (Austin), Massachusetts (Boston), and the 
Pentagon. 

The DIU works with commercial companies by lowering the bar for entry for those that 
have not done business with the DoD/U.S. government before so that they might win contracts 
based on merit and implement solutions at commercial speeds. The organisation ‘delivers 
revenue through flexible prototype contracts that apply commercial innovations to solve 
national security challenges. Whether seeking hardware, software, or service solutions, DIU 
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lowers the bar to entry and makes it faster and easier for companies of any size to business 
with the Department of Defense’ (DIU, undated). 

DIU’s process is straightforward: it solicits (via its website) solutions that address current 
needs of DoD partners. Interested companies then send a short brief about a possible solution. 
If it is intrigued by a proposed solution, DIU will reach out within 30 days to schedule a pitch 
(DIU, undated).14 

For DoD clients, DIU performs two important and interconnected functions: (1) it quickly 
evaluates and selects viable commercial solutions that have strong adoption indicators and  
(2) it delivers leading commercial technology by facilitating prototype contracts between 
companies and DoD entities at pace. ‘After a successful prototype, any interested DoD entity 
has sole source justification to enter into follow-on production contracts or agreements to 
procure the prototyped solution(s)’ (DIU, undated). 

U.S. Navy: Rapid Autonomy Integration Lab 

The U.S. Navy developed the Rapid Autonomy Integration Lab (RAIL) to develop, update 
and maintain autonomy software quickly and effectively. The RAIL is seen in conceptual 
terms as ‘the playground where all the autonomy capabilities and sensors and payloads come 
together, both to be integrated . . . [and] to test them from a cybersecurity perspective and test 
them from an effectiveness perspective’ (Tadjdeh, 2020). As a very new initiative, it is, at least 
for now, a prototyping tool. Importantly the RAIL is not seen as a traditional ‘brick-and-mortar 
facility but rather a network of cloud-based infrastructure and modern software tools’ 
(Tadjdeh, 2020). 

The RAIL works as follows: 

 The pilot program takes an existing autonomy capability and integrates it into an 
existing medium UUV, the Razorback (Underwood, 2021). 

 RAIL relies on a software factory to provide the digital engineering, infrastructure, 
tools and processes to develop, test, certify and deploy new advanced autonomous 
capabilities rapidly. 

 RAIL is designed to develop autonomous capabilities as a set of microservices that 
use automated software, tools, services and standards that enable other projects to 
develop and deploy autonomous applications quickly and securely. 

 RAIL relies on modelling-and-simulation technology with software-in-the-loop 
testing to validate the integration of various autonomous behaviours, sensors and 
payloads. 

 As the lead for RAIL reports, ‘We’re piloting each step of the RAIL process by which 
we bring in a new service, test it, do some software integration, test it again and then 
start testing it on the vehicle with hardware.’ (as quoted in Tadjdeh, 2020). 

 The process of breaking down autonomy into different software functions and then 
examining each allows for improvements and advancements in capabilities. 

                                                 
14 The process begins with DoD (or a partner) articulating a challenge being faced by the organisation. If the 
DoD provides funding to prototype solutions, DIU then works to translate the challenges into competitive, 
commercial solicitation designed to deliver innovative proposals. Based on those proposals, DIU solicits 
commercial solutions and, in consultation with DoD, awards contracts for one or more prototype projects and 
begins to chart a path towards technology adoption (DIU, undated). 
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For the U.S. Navy, the RAIL is ‘part of a series of “enablers” that will help the sea service 
get after new unmanned technology’. It sits alongside other enablers including ‘a concept 
known as the unmanned maritime autonomy architecture, or UMAA, a common control 
system and a new data strategy’ (Tadjdeh, 2020). The ultimate vison of the program is to 
support all uncrewed underwater vehicles (UUVs) and USVs throughout the entire life cycle. 

U.S. Air Force: Battlelabs 

The USAF established six Battlelabs in 1997 to encourage innovative ideas that could 
contribute to future Air Force operations. The Battlelabs remained in existence until 2007, 
when fiscal constraints forced their closure (Cornwell, 2007). The mission of the Battlelabs 
was to ‘rapidly identify and prove the worth of innovative ideas that improve the ability of the 
Air Force to execute its core competencies and Joint Warfighting’ by focusing on innovative 
operational concepts that employ mature technologies (USAF Scientific Advisory Board, 
2000). Concepts that appeared promising received funding, which would allow for technology 
and operational demonstrations. The six initial Battlelabs focused on the following areas 
(Grier, 1998): 

 Air Expeditionary Force 
 unmanned aerial vehicles 
 force protection 
 space 
 C2 
 information warfare. 

The Battlelabs were set up as ‘lean organizations’, each consisting of 25 or fewer 
people, an O-6 level military commander, and an annual budget of around US$5 million. 
All initiatives had to be executed in 18 or fewer months and getting an initiative approved 
could take three to six months. In the first three years of Battlelab operations, 90 initiatives 
across the six labs received funding—50 were completed during that period while 40 were 
in progress. Only three of 50 completed initiatives transitioned to a program of record by 
the turn of the century (USAF Scientific Advisory Board, 2000). 

In attempting to understand the low transition rate, a number of factors could have been 
at play. The first is that it was rare for the Battlelabs to be exposed to a three- or four-star 
general, as someone who might advocate for the transition of any initiative. Additionally, 
because of the focus on transition, selected Battlelab initiatives tended to be low risk. This is 
because Battlelab staff thought low-risk efforts would prove easier to transition due to the 
lack of technology impediments. More challenging initiatives that addressed important 
issues tended not to be selected. Another shortcoming may be that the Battlelabs were 
primarily staffed by warfighters. The USAF Scientific Advisory Board (2000) speculated 
that innovative ideas might better arise if warfighters, the Battlelabs and technologists 
associated with Air Force Materiel Command and the Air Force Research Laboratory would 
interface in more meaningful ways. 
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Strategic Capabilities Office 

The Strategic Capabilities Office (SCO) was established in 2012, and reports to the Deputy 
Secretary of Defense. The SCO is viewed as ‘a near term asset in the scheme of third offset 
strategic technologies’ (Pellerin, 2016), imagining ‘new—often unexpected and game-
changing—uses of existing government and commercial systems: extending their shelf-life 
and restoring surprise to the military’s playbook’ (USAF, 2019). The SCO has a very clear 
and specific mandate: to utilise existing technologies in new and innovative ways (Maucione, 
2018). It is populated with a mix of government employees, technical engineer contractors, 
and military personnel (Pellerin, 2016). Importantly, the SCO is not intended to scale. 

According to Susanna Blume, a senior fellow at the Center for a New American 
Security, ‘The SCO magic isn’t something that’s going to work for the DoD acquisition 
enterprise as a whole nor should it. But you also don’t want to divest that capability because 
it’s really useful to have a group of really smart people thinking about different applications 
for existing technologies’ (as quoted in Maucione, 2018). For Blume, the agility of the SCO 
largely comes from working with ‘systems where the vast majority of the technological risk 
has already been retired’ (as quoted in Maucione, 2018). Of course, this cannot be applied to 
‘parts of the acquisition enterprise that are in charge of retiring all that technological risk in 
the first place’ (as quoted in Maucione, 2018). 

Significantly, since its introduction, the SCO ‘has grown from an annual budget of  
$50 million to the current $1.5 billion request in the President’s 2018 budget with projects 
spanning new concepts such as hypervelocity artillery, multipurpose missiles, autonomous 
fast-boats, smartphone-navigating weapons, big-data-enabled sensing, 3-D-printed systems, 
standoff arsenal planes, fighter avatars and fighter-dispersed swarming micro-drones which 
formed the world’s then-largest swarm of 103 systems’ (USAF, 2019). 

Of principal concern in SCO processes is how to utilise existing systems and to identify 
which systems could, with investment in novel and creative ways, generate advantage. SCO 
engineers use three different approaches to achieve this: 

 Repurposing: taking a product designed for a specific mission and using it for an 
altogether different mission. 

 Integrating systems into teams: a challenge may not be solved using system A or 
system B in isolation but is achievable when they are connected. 

 Changing the game: adding commercial technology. (Pellerin, 2016) 

The SCO states clearly that the success of its projects is in its partnerships. Former (and 
founding) SCO director Will Roper notes, 

Whatever we’re reinventing, whatever we’re re-imagining is owned by someone, so we can’t 
do anything with it if they’re not with us. We tend to have the strategy and the analysis side of 
the house but they have the engineers and the programmatic expertise. If we partner we can 
go faster together than either group could alone. (as quoted in Pellerin, 2016) 

As such, the office is able to produce five to six new concepts a year and has a ‘very high 
transition rate’ from concept to program of record, many of which remain classified  
(as quoted in Pellerin, 2016). 

One challenge for the SCO is the fast progress that occurs within the commercial sector. 
For example, the DoD may find that, by the time it has things in place for use of the first 
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generation of a system, the commercial world may have already moved on to the third 
generation (Pellerin, 2016). While this challenge endures, there are characteristics associated 
with the SCO that have been significant in delivering reform of acquisition processes. The 
office concentrates on what can be deployed in the near term (one to two years) based on 
existing technology: it functions as an R&D office that also has procurement and fielding 
capabilities, it does not require significant changes in operating concepts, and it fosters 
proactive relationships with the warfighters to improve projects at pace (Gouré, 2018). 

Moreover, the SCO is structured such that an acquisition subsystem can focus on ‘small, 
special organizations such as the Rapid Equipping Force, DIU, SCO, RCO [Rapid Capabilities 
Office], and CFTs [cross-functional teams] and employs alternative contracting approaches, 
accounting standards, and funding mechanisms’ (Gouré, 2018). This facilitates ‘rapid 
identification of promising technologies, exploration of their application for military purposes, 
and development of prototypes that can serve as the basis for a program of record’ (Gouré, 
2018). It also serves to ‘tap into the entrepreneurial character of commercial companies, 
particularly small and start-up businesses’, and features ‘willingness to take risks, acceptance 
of failure, ability to connect nontraditional sources of ideas, and capacity to bring new 
products and processes to market expeditiously’ (Gouré, 2018). 

U.S. Air Force: Rapid Capabilities Office 

The RCO was stood up in April 2003 due to frustrations with the slow timelines and  
lack of flexibility associated with more traditional USAF acquisition processes. In its role to 
develop new weapons systems to counter emerging threats, the RCO works to leverage new 
technology, develop technologies on reduced timelines, and incorporate new processes and 
methods (Anton et al., 2021). According to its online fact sheet, the RCO 

 Expedites the development and fielding of select Department of Defense combat 
support and weapon systems 

 Leverages defense-wide technology development efforts and existing operational 
capabilities 

 Provides integration and technical support to other Service or U.S. Government 
activities 

 Conducts independent operational and technical assessments of weapon or combat 
support system capabilities and vulnerabilities 

 Takes on new challenges to accelerate operationally focused capabilities. (USAF, 
2020) 

The key principles driving the office include a short chain of command, early warfighter 
involvement, small teams working towards tightly defined objectives, and stable funding 
(Tirpak, 2018; USAF, 2020). This is accomplished by a small staff—reportedly less than 200 
personnel—working across a range of issues, which include bombers (the B-21 program), 
space systems (the X-37B Orbital Test Vehicle program), integrated air defence for the 
National Capital Region, and other capabilities for the USAF and U.S. Space Force (Secretary 
of the Air Force Public Affairs, 2020). As of 2018, the RCO had 28 projects in its portfolio, 
with 13 of those being acquisition category 1 (i.e., major acquisition programs). The office is 
also careful to maintain good relations and transparency with Congress (Tirpak, 2018). 
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Chapter 4. Implications for the Royal Australian Navy 

A partial examination of the commercial innovation literature, coupled with a preliminary 
survey of the current practices of U.S./UK innovation organisations, highlights potential 
implications for the RAN. Some of these insights may be useful for all types of innovation 
with maritime RAS-AI concepts and systems, while others appear to be best suited for certain 
kinds of innovation. We identified those which most directly apply to the Navy’s pursuit of 
maritime RAS-AI. 

Understanding the RAS-AI Innovation Ecosystem 

In his 1945 essay, ‘The Use of Knowledge in Society’, Friedrich A. Hayek observed that 
‘knowledge is unevenly distributed’; an observation that the knowledge we wish to harness 
does not exist in a ‘concentrated or integrated form but solely as the dispersed bits of 
incomplete and frequently contradictory knowledge which all the separate individuals possess’ 
(Hayek, 1945, p. 519). Hayek’s argument was that information is decentralised—that is, it is 
dispersed among the members of a society and therefore decisions should be informed by local 
expertise as opposed to a central decisionmaker. Effective leadership attributes in this space 
may be in the ability to recognise the dispersed nature of knowledge and in knowing how to 
bring together and endorse the ideas that emerge from across that knowledge landscape. 

This is important in terms of understanding how to interact with the RAS-AI 
technological and research landscape. Internal proficiency and expertise across the entirety 
of an organisation’s problem areas is cost prohibitive, resource hungry, and will ultimately 
become a drain on the broad-based efficacy of personnel. The initiatives being undertaken 
in the United States and United Kingdom discussed here attempt to celebrate and harness 
this dispersed knowledge, adopting relatively open methods of innovation and positioning 
stakeholder engagement such that it is appropriate to, and can comprehensively exploit, the 
broad RAS-AI innovation ecosystem. 

Australia’s defence innovation ecosystem is structured to support the wide range of 
enterprises, from SMEs through to primes, that comprise its defence sector. But how the 
ecosystem coordinates and interacts with those various industry organisations is less 
transparent. Defence’s overall collaboration with universities and non-traditional stakeholders 
appears still to be lacking impact, and the RAN has yet to fully take advantage of this 
knowledge base. 

However, this might be changing. Defence’s soon-to-be-released ‘Concepts to Capability’ 
innovation strategy focuses on building ‘a more cohesive Defence capability innovation 
system that can accelerate the transition of concepts into capabilities’ and recognises the need 
‘to strengthen coordination transparency between these mechanisms and messaging which will 
make it simpler for industry and academic partners to engage’.15 

                                                 
15 Language abstracted from a draft of the forthcoming ‘Concepts to Capability’ strategy. 
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This is particularly important for RAS-AI as the innovation ecosystem for these 
technologies differs substantially from that for more traditional RAN capabilities. Procuring 
these systems ‘may not fit in easily with established procurement elements, including 
requirements specification, competitive modes of procurement, speed of decision-making 
and test and acceptance arrangements’ (Taylor, 2019, p.72). 

RAS-AI is not necessarily a defence-specific capability and is more naturally and 
immediately pursued in the civilian economy. Indeed, ‘the effective acquisition of such 
systems presents major challenges to governmental defence to act as an intelligent customer 
and to review the balance of capability generation responsibilities between government and 
private sector bodies’ (Taylor, 2019, p. 72). RAS-AI cannot be ‘owned’ by the RAN in a 
traditional capability sense. Processes and breadth of engagement need to stretch beyond 
traditional assumptions about what constitutes innovation, where ideas come from, and how 
new technologies, research and backing is harnessed and driven. 

Effective integration of RAS-AI necessitates a variety of novel processes, including 
more rapid acquisition, prototyping and fielding. It also requires engaging with industry, 
academia and the entrepreneurial community in a much broader sense than has been 
accepted traditionally. It must extend to proactive engagements with non-traditional 
stakeholders and entrepreneurs, and ‘risk capital’ providers who assess and fund their 
ventures (Budden and Murray, 2019).16 Indeed, internationally, there has been a broadly 
recognised need for defence to adopt open innovation models with established prime 
contractors, as well as new suppliers and academia (Freeman et al., 2015). 

The Need for Strong (and Reciprocal) Relationships Across the Full 
Innovation Ecosystem 

By increasing engagements, particularly those that are more strategic in nature, with 
industry and academia, Defence should gain a better understanding of promising opportunities. 
Such engagements might also incentivise Defence to steer research and investment to help 
achieve larger defence and security goals (Freeman et al., 2015). For industry actors, 
engagements that provide a clearer understanding of Defence priorities might also help 
companies better ensure commercial returns on their investment. This would then enable 
industry entities to resource both long-term projects as well as short-term efforts with more 
confidence and to better contribute to spiral development, for example (Silfversten et al., 
unpublished RAND Corporation research). Furthermore, this sharing of interests could help 
Defence avoid seeing promising new technologies become stranded in the ‘valley of death’—
the space between an initial technological discovery and its adaptation into a product or 
capability. Beginning the acquisition process with a common understanding of technical and 
operational requirements helps to prevent confusion or misalignment later and minimises 
time and resources required to work with Defence (Retter et al., 2021). 

                                                 
16 Put another way, such interactions likely will require going beyond engagements with so-called ‘dyad’ 
public-private or military-industrial entities as well as venturing outside the ‘triple helix’ that includes 
universities (Etzkowitz and Leydesdorff, 1995). 
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Fostering Industry and Academic Understanding of Defence Priorities 

In addition to facilitating an understanding of Defence priorities, it also is important to 
foster an understanding of Defence processes among industry and academia. This includes 
clear communication on procurement and acquisition processes and their underpinning 
rationales (Freeman et al., 2015). Additionally, setting clear and consistent processes that 
are transparent to all involved will help to reduce barriers (real or perceived) to entering the 
Defence marketplace (Silfversten et al., unpublished RAND Corporation research). 

Facilitating companies’ engagement in defence acquisition is particularly important for 
areas of emerging technology such as RAS-AI where SMEs and academia are playing a much 
bigger role than they might for more traditional defence technology areas. Some countries have 
also found it beneficial to put all information in a central space to better facilitate companies’ 
access (Defense Innovation Marketplace, undated). Central hubs or marketplaces may act as 
important tools for helping to raise awareness of procurement, investment and collaboration 
opportunities with Defence. Examples of successful hubs include the U.S. DoD’s Defense 
Innovation Marketplace (Freeman et al., 2015)—whose features are described in Box 4.1—and 
the Estonian MOD’s one-stop-shop for cyber acquisition (Silfversten et al., unpublished RAND 
Corporation research). These hubs are particularly important for engaging with suppliers who 
may not have worked with Defence in the past (Freeman et al., 2015). 

Box 4.1. U.S. Defense Innovation Marketplace 

The U.S. Defense Innovation Marketplace website provides a consolidated resource for both the 
DoD and industry. It provides industry with information about the DoD’s investment priorities so 
they can plan their own investment in innovation. The sort of information that can be found 
includes strategic overview documents about priorities for the different services and defence 
agencies, and guidance on doing business with the DoD. There is also a section on news and 
events, which keeps industry up to date with relevant developments from the DoD and enables 
them to participate in events that can help them understand the DoD’s requirements for innovative 
solutions. A key feature is that the information is largely available without having to register. 
https://defenseinnovationmarketplace.dtic.mil/ 

RAN Outreach Requirements 

Additionally, the cross-sectoral dynamics of the RAS-AI landscape necessitate the  

RAN’s dedicated efforts in outreach, identifying possible partners, proactively encouraging 

engagements with industry types of all sizes, and conducting horizon scanning and technology 

trend reviews. Familiarity with the entirety of the innovation ecosystem across different TRLs 

will enable the organisation to have a better understanding of available opportunities to shape 

future research and development. This requires access to market intelligence and use of horizon 

scanning activities to identify new technology and industrial trends quickly and efficiently, 

especially given competition from other nations for access to dual-use products and services in 

an increasingly globalised supply chain. 

https://defenseinnovationmarketplace.dtic.mil/
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For the RAN to be an intelligent RAS-AI customer it needs to understand the drivers  

and constraints of different parts of the industrial or innovation base that are engaging with 

defence acquisition programs. This is particularly important given the unfamiliarity of non-

traditional suppliers and new market entrants with how defence processes work. The RAN 

may find its leverage as a customer for dual-use technologies is much more prescribed in 

markets dominated by civil and commercial customers (including exports) than in traditional 

armaments fields. In such instances, the organisation would need to adjust its approach 

accordingly to incentivise engagement from potential suppliers. 

Strategic Associations 

Opening up the innovation system and investing in strategic associations with stakeholders 

outside of Defence may also result in additional benefits. Long-term relationships with 

industry and academia can help facilitate clear communication across the innovation 

ecosystem and build Defence’s credibility as a partner. This can help, in turn, to foster 

confidence for innovators to take bigger risks without fearing that failure might be perceived 

as non-performance. It might also allow innovators to tailor initiatives and programs to pursue 

Defence aims (Freeman et al., 2015). 

These relationships may be facilitated through various approaches and processes, 

including better leveraging private investment and venture capital both to parallel Defence’s 

requirements and to align incentives to achieve common goals. This again helps Defence to 

influence the direction of innovation, rather than having to adjust its requirements to existing 

offers on the commercial marketplace. It may also help accelerate identification of new 

requirements or gaps in capabilities, innovating a potential response, and acquiring a  

new capability or piece of equipment (Freeman et al., 2015). 

However, fully taking advantage of long-term relationships with industry and academia 
may require various adjustments from Defence, including a shift away from a customer 
/supplier dynamic, a formalisation of selected relationships with industry and academia, and 
revision of internal organisational functions.17 

Recognising Industry and Academia Constraints 

Industry and academia often have unique constraints, perspectives and incentive 
structures. Successful engagement with industry and academia therefore requires recognising 
those constraints and seeking to bridge the gap and align incentives. This highlights the 
importance of having a greater awareness of non-defence stakeholders (Retter et al., 2021). 
Existing research highlights several areas that have traditionally required that Defence adapt 

                                                 
17 For example, frequent rotation of posts within Defence has been found to impede the creation and sustainment 
of informal networks or trusted relationships. Enabling individuals in industry and Defence to maintain 
connections over longer periods of time may require Defence to rethink some of the ways in which it interacts 
with the private sector. Unlike Defence, which has limited options and resources, industry and academia have a 
plethora of options and avenues to pursue and no structural imperative to engage with Defence. Therefore, an 
active approach is required (Freeman et al., 2015). 
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to facilitate cooperation with industry and academia. One such area involves IP rights, which 
have become increasingly pressing as technology gets closer to the cutting edge (Muravska, 
2021). While in many countries, IP-related constraints have been a significant barrier to 
defence entities collaborating with, or effectively leveraging, private sector innovations, 
observers have identified some best practices, particularly from the United States, to mitigate 
them (Muravska et al., 2021; see Box 4.2). 

Box 4.2. The U.S. Approach to Commercial IP Concerns 

The U.S. Defense Innovation Unit (DIU) has addressed industry’s concerns by adopting a flexible 
approach to IP that more closely resembles how a commercial customer might work with 
contractors. This enables companies to maintain their valuable IP while still working with DoD. 

DIU applies these practices not only to IP developed by companies in isolation, but also to 
technology developed in partnership between DoD entities and the private sector (Department of 
Defense, 2021). DIU is granted special transaction authorities, technically known as Other 
Transaction Authority to enable this approach. 

Academia is also responding to a different set of incentives that might not be immediately 
compatible with Defence cooperation. One key example is the tension between the academic 
imperative to publish and Defence’s concerns about securing military technology (Retter et al., 
2021). The type of publishing that may be advantageous in the academic world may differ 
significantly from the outputs most useful to Defence. Discrepancies in timelines are also a 
potential complication between Defence and academia: academics, particularly those pursuing 
tenure, are often working on a fixed clock, whereas Defence may pursue long-term initiatives 
(Freeman et al., 2015). 

Ensuring Skills and Empowering Defence Personnel 

Exploration of recent defence-related innovation initiatives developed in the United States 

and United Kingdom has highlighted the importance of informed and proactive relationships 

with industry and the academy in generating a competitive technological edge. Just as the RAN 

identifies the need to get these stakeholders ‘inside the tent’, there may be benefit gained from 

getting Navy personnel ‘outside of the tent’ and from recognising and managing technology 

sourcing as an integral strategic business process in the RAS-AI space. This means ensuring 

skills and empowering personnel within Defence to locate and identify emerging technology 

and research in the field of RAS-AI as it speaks to the interests of the RAN directly. This would 

enable the RAN to fully optimise those engagements and access the most up-to-date and 

relevant research, services and technologies. 

Innovation Scouts 

The RAN may be able to empower personnel to adopt new frames for risk and develop  

a culture conducive to new and inventive solutions by introducing ‘innovation scouts’ or 
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‘technology scouts’ into the innovation framework.18 Innovation scouts would be service 

personnel armed with the competencies to monitor the broader technology and research 

landscape, be informed about technology trajectories, and assess in a direct sense what may be 

relevant for the Navy. As the leading and most agile actors in RAS-AI may be non-traditional 

stakeholders, developing processes and people to capitalise on that circumstance is vital to 

innovation success in RAS-AI. Innovation scouts would identify technological advancements 

of interest by probing specific technological fields and seeking novel opportunities beyond the 

traditional scope of the organisation (Rohrbeck, 2006). 

By virtue of the cross-sectoral context in which an innovation scout functions however, 
such a role demands skills and attributes that may extend beyond the RAN’s traditional 
workforce requirements. In the broadest sense, innovation scouts locate and identify emerging 
technology and research in a given field and generate ‘competitive advantage by early 
identification of opportunities and threats arising from technological developments and 
provisioning of the needed technology capabilities’ (Rohrbeck, 2006, p. 5).19 

The need for this kind of expertise has become increasingly appropriate, even essential, in 
the context of a growing, expanding and increasingly democratic ‘technological know-how 
market’ that modern technological developments have created across the globe. Indeed, there 
must be a rigorous process to carefully monitor advancements in core technologies and to 
scan for those that have the potential to be disruptive across a broad ecosystem. 

Technology Intelligence 

Effective and proactive engagement within this ecosystem necessitates specific methods 
to amass, analyse and circulate this kind of information, including technology intelligence, 
technological competence, and technology horizon scanning and foresight (Rohrbeck, 2007). 
Technology intelligence is defined broadly as ‘the capture and delivery of technological 
information as part of the process whereby an organization develops an awareness of 
technological threats and opportunities’ (Kerr et al., 2006, p. 73). It is a strategic means by 
which to ‘optimize investments in the identified technologies’ and is of vital significance in 
‘match[ing] knowledge and ideas originating from outside of the organization with internal 
core competences’ (Veugelers, Bury and Viaene, 2010, p. 335). The process of technology 
intelligence also fosters greater and more productive knowledge of ‘the social and cultural 
context where the technology is meant to be applied, to generate new ideas, to open the 
company to outside world and find strategic partners’ (Maya, 2015, p. 95). 

                                                 
18 For a RAN problem owner, this would mean ‘scouting that innovation frontier (or scanning that horizon) for 
existing solutions whose owner might regard that problem as being novel’ (Budden and Murray, 2009, p. 2). 
19 This process is extensive. In companies that have incorporated technology/innovation scouting into their 
business model, there are three chief areas of boundary scanning that would be covered by scouting activities: 
(1) crossing traditional organisational or sectoral boundaries to engage with external actors and stakeholders to 
access and produce novel opportunities, (2) working across national boundaries to get access to products and 
services that are at the international forefront, and (3) spanning internal organisational margins to connect and 
engage with internal units or sections to mobilise heterogenous knowledge within the organisation (Klueter and 
Monteiro, 2017). 



 

37 

Given the vastness and complexity of this technological landscape, it is improbable that 
an organisation will possess the time, skills, and proficiencies to successfully monitor and 
engage across all relevant parameters. Thus, innovation scouts must prioritise technological 
competence, one of the key elements of which is ‘knowledge of the relevant technological 
developments and trends’ (Rohrbeck, 2007, p. 1). Given their familiarity with relevant 
technologies, individuals with operator backgrounds may be better suited for scout roles,  
but this must be accompanied by aptitude for professional and intellectual growth and 
broadmindedness. Effecting knowledge of this kind will require the RAN to develop new  
and additional proficiencies internally, while at the same time fostering ‘new ways to source 
the technological capabilities externally . . . by joint research, licensing, buying intellectual 
property rights (IPRs), creating joint-ventures or outright acquisition of start-ups’ (Rohrbeck, 
2006, p. 2).20 

For an organisation to gain a competitive advantage, technology intelligence must be 
complemented by technology foresight (i.e., ‘an attitude and philosophy in thinking about 
futures, which extends beyond linear analysis using scientific methods and aims to question 
the dominant representations of the future with the construction of alternative futures’ [Mao 
et al., 2020]). Technology foresight necessitates an ability to perceive the big picture, and 
to understand what is important beyond the military context. From the start-up community 
to accelerators and innovation hubs, universities and investors, a scout needs to be able to 
monitor and understand, not just the technologies and innovations that are emerging, but 
how companies are thinking, what is trending, and potential trajectories for development. 
This also means working comfortably outside of defence infrastructure and convention, 
being conversant in the culture and specificities of the commercial and academic sectors, 
and developing trusted relationships/partnerships.21 As such, there may be some benefit to 
building technology foresight through a network of scouts (Rohrbeck, 2010). 

Understanding the Integral Role of Strategy and Senior Leadership in 
Supporting Innovation 

The RAN’s current strategic guidance can be found in Plan Mercator and Plan Pelorus. 
These documents lay out top-down strategic priorities. But to drive effective innovation, the 
Navy’s senior leadership may need to further articulate a clear set of future strategic challenges, 
identify capability development priorities that are related to RAS-AI systems, and define the 
importance of innovation for the future of the Navy. Cultures that support innovation—as well 
as experimentation and risk-taking—are often linked to strong, future-focused leaders who are 
willing to endorse creative solutions and who provide strong and consistent messaging to 
facilitate organisational change (Freeman et al., 2015). 

                                                 
20 This may also entail engagement with non-traditional problem solvers and processes to gain access to novel 
and inventive ideas and expertise, and to deliver cost/burden sharing. These may include, but are not limited to, 
gamers, humanities scholars, crowdsourcing processes, etc. 
21 This may ultimately be a highly sought-after role as personnel will have training and expertise that will easily 
translate to the private sector. 
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This is particularly the case in terms of the wide spectrum of changes required across 
Defence to facilitate rapid acquisition of technologies such as RAS-AI. These changes may 
range across the organisation from contracting rules to recruitment and retention, to risk 
management, to increased interaction of Defence with partners across the innovation 
ecosystem. While the spectrum of potential changes required in Defence might be broad, 
facilitating change requires strong leadership to 

 Ensure coordinated efforts and address institutional barriers to implementation, 
particularly bureaucratic conservatism, risk aversion and institutional inertia. 
Change in just one of these areas is insufficient: there needs to be interconnected, 
widespread change in order to ensure that rapid acquisition is supported by 
appropriate contract evaluation structures and an appropriately skilled workforce. 
This requires coherent, consistent and continuous long-term messaging both to the 
Defence community and to the broader ecosystem (Retter et al., 2021). 

 Implement mechanisms for accountability and lessons learned. Institutionalised 
mechanisms for collecting and applying lessons learned are an important part of 
incentivising the kinds of new behaviours that are needed to support rapid acquisition 
of cutting-edge technologies, including RAS-AI (Retter et al., 2021). 

Innovation has a greater chance of success when senior leadership has a strong connection 
to the organisation doing innovation. Leadership can then provide strategic guidance, 
demonstrate the importance of innovation to the rest of the service, and protect the innovation 
budget from competition from other priorities that will inevitably arise. If innovation is 
intended to be closely connected to existing projects or acquisition programs, the innovation 
organisation should be placed in the same reporting chain. If a more disruptive innovation is 
desired, a specialised group reporting directly to top-level leadership would be more suitable. 

Small, specialised teams tend to be conducive to effective innovation. These teams would 
be designed to include members drawn from both the ‘user pull’ and ‘technology push’ parts 
of the problem. Scientists, engineers and military operators are drawn together in a single 
team. However, as will be suggested in the next section, the team mix may vary based on the 
problem being addressed. It may also prove useful to recruit team members who do not have 
a background on defence issues. Bringing in experts from industry (both traditional defence 
firms and those involved in other areas of technology) and academia could enable the team to 
explore new areas and potential solutions. 

The Role of Experimentation and Prototyping in Innovation 

Experimentation plays an essential role in the overall innovation process by allowing 
exploration of the contribution of technology to military operations or even the integration of 
technology into new concepts of operation. There appears to be significant utility in designing 
experiments that explore a specific problem, examine the integration of new technology, or 
work towards a concrete goal. 

Traditionally, defence experiments have focused on two areas: 
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 Learning how technologies might contribute to military operations (through 
advances in technology or by using the technology in different ways than the 
past). These experiments should make extensive use of prototypes, with each 
experiment designed to test a specific idea or concept. Some of these experiments 
no doubt will fail. But if they have been properly designed, senior Navy leaders can 
learn as much from those failures as from successful experiments. The end-product 
result will be an improved set of subsequent experiments, enabling better concepts 
of operations and utilisation of technology to contribute to Navy capability. 

 Fielding systems with novel technology. These experiments should examine how 
the system will integrate with other elements in the joint force, operationally and 
with respect to systems engineering. Additionally, it may be possible to perform 
some, but likely not all, aspects of test and evaluation during the experiments. This 
may help to shorten the time needed to field new or evolutionary capabilities and can 
reduce programmatic risk. If experimenting to field a system, a clear transition plan 
that incorporates the acquisition community is essential. 

A final insight associated with experimentation concerns the importance of standardised 
C2. Integrating multiple systems for any experiment is challenging, especially if bespoke C2 
systems must be built for each experiment. Experimenting with new systems, prototypes and 
existing elements of the force may well be easier if C2 elements are standardised. Dedicating 
C2 assets for experimentation purposes will help ease this process and allow testing of C2 
links prior to large-scale experimentation with multiple systems. 

The Need for a Change in Risk Perception 

Innovation is generally found to thrive better in environments that are more accepting or 
welcoming of failure or that are willing to support creative solutions that are riskier than the 
status quo. Cultures that tolerate failure are generally seen as those that treat it as a learning 
opportunity and as a pathway to accelerate the pace of technology innovation (Freeman et 
al., 2015). Conversely, risk-averse organisational cultures have been found to stifle innovation. 
By expecting and pressuring entities to demonstrate success, those cultures can often reward 
short-term benefits at the expense of greater long-term accomplishments (a fact exacerbated in 
the military context by the frequent rotation of officer postings) (Retter et al., 2021). This can 
have adverse consequences, particularly in trying to accelerate acquisition processes and deliver 
a long-term program of work. 

To better facilitate innovation and rapid acquisition, there has been increasing recognition 
that defence organisations need to approach risk differently. Rather than avoid or prevent 
projects from failing, rapid acquisition requires defence organisations to embrace the ‘fail early, 
fail often’ approach discussed earlier in this report. This encompasses moves to effectively 
manage rather than eliminate risk and to tailor risk approaches to the needs of different projects. 
This can include encouraging iterative development; accepting ‘80-per-cent solutions’ to 
facilitate end user feedback and deliver some capability on time rather than the full capability 
too late; and shifting to contracting models that encourage more frequent low-level monitoring 
of vendors rather than singular, high-level checkpoints (Williams et al., 2014). 
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While the need for innovation in technical spaces is relatively obvious, innovation also is 
needed in the processes and procedures for acquiring new technology in the first place. Making 
defence acquisition processes fit for purpose for emerging technologies and increasing their 
speed will require innovative contracting processes (Williams et al., 2014). These may require 
changes to the process itself, to the frameworks used, or to other areas not yet identified. 
Embracing failure from a process perspective as well as the technical one is therefore important 
for designing acquisition procedures that are suitably rapid and flexible.22 

Matching Strategies to the Class of Innovation 

The innovation research literature suggests that it is unlikely that a single innovation 
strategy will be useful in addressing all challenges (Pisano, 2015; see Figure 2.1 for reference). 
Here we make some suggestions for the Navy on how different types of innovation problems 
might be customised and addressed based on the type of innovation required. 

Routine Innovation 

Routine innovation should not be equated with ease, as doing routine innovation properly 
will still require incorporating many of the lessons learned described in the previous section. 
The USAF transition from the MQ-1 Predator to the MQ-9 Reaper could be considered an 
example of routine innovation that may prove useful as the Navy considers aerial RAS-AI 
systems. Much of the technology utilised in the MQ-9 was more advanced than the MQ-1, 
allowing for a more powerful engine, better sensors, and higher payload capacity, yet the 
systems carried out similar missions using similar concepts of operations (while resulting in 
higher effectiveness). 

In order to help enable routine innovation in specific program areas or to enable spiral 
development or evergreening acquisition, it is likely best to have an innovation task force 
working closely with the acquisition teams. Innovation across maritime RAS-AI programs may 
even draw upon similar types of information about new technologies, AI algorithms, sensors, 
and even ways that autonomous systems might conform with specific rules of engagement. It 
would be useful for the RAS-AI Directorate or a similar organisation to maintain a knowledge 
management system that could help maintain a library of common information about the  
latest knowledge and lessons learned. Having access to such information could be useful for 
programs looking to build or incorporate RAS-AI systems or for conducting experiments with 
new RAS-AI systems or concepts of operations. 

Disruptive Innovation 

For the Navy’s considerations of RAS-AI, this kind of innovation would likely involve the 
exploration of new concepts of operations. At times, the technology to be leveraged might be 
similar to that used on existing military systems or might even arise from using systems 

                                                 
22 While the approach is more typical of industry, public sector organisations have also made advances towards 
adopting ‘fail early, fail often’ acquisition models (Spero, Tapolosky and Kappra, 2020). Organisations on the 
cutting edge of S&T, such as DARPA, have been identified as potential sources of best practices in this area. 
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currently in the force in different ways. However, technology and systems drawn from the 
rapidly advancing commercial RAS-AI world may also have utility for this kind of innovation. 
This kind of disruptive innovation lends itself best to the type of open innovation model 
previously discussed. 

RAS-AI systems do not need to be crewed and, as a result, limitations related to size 
(i.e., the system must be large enough to fit the crew), endurance, environmental conditions 
and other factors may be relaxed. This means that new military systems are possible that 
might look quite different from systems that require a crew onboard for operations. Such 
systems could enable ways of doing missions that were not previously feasible, like swarms 
of small systems that could avoid threats or surveil large areas more quickly. 

While an innovation team should always consist of representatives who understand both 
the technology push and user pull sides of the problem, it seems especially important that 
disruptive innovation teams have members who have a strong understanding of the threat and 
maritime mission needs while also being able to think imaginatively about how to provide 
military capability. Providing this kind of military operator an opportunity to scout various 
technologies, both from the traditional defence industry and from less traditional companies 
working in the commercial space, could prove especially fruitful. As discussed earlier in this 
report, such innovation scouts would need to be provided an opportunity to test their new 
ideas. This could be done initially by modelling and simulation, and those ideas that appear 
most promising could be prototyped and tested during experimentation campaigns. 

Since these types of innovation can be carried out using current technology, potentially 
from new types of providers, the Navy may need the ability to rapidly acquire and incorporate 
this technology to take advantage of it in a timely manner. Acquisition models that leverage 
aspects of the U.S. DIU and SCO, or the UK jHub, may be well suited for this kind of 
innovation. 

Radical Innovation 

Maturing and incorporating new technology is the challenge for radical innovation. A 
number of organisations can contribute to this mission for the Navy, including DSTG, the 
defence industry, academia and even commercial industry. While all of these organisations can 
play a role in advancing technologies, it is important for the Navy to communicate its capability 
and technology needs to the broader community that can assist in this type of innovation. By 
prioritising technology needs, the Navy can guide investment into those areas that would best 
benefit improved RAS-AI capability. The RAN should consider working together with DSTG 
to help define STaR Shots that might help deliver leap-ahead technologies to dramatically 
improve RAS-AI technologies (Department of Defence, 2020d). Another funding source that 
could be leveraged in pursuing radical innovation is the DIH, for technologies that are more 
mature and closer to fielding. Navy should also work closely with the NGTF to prioritise RAS-
AI technologies in an early stage of maturity that could have a high payoff if realised. 
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Architectural Innovation 

Architectural innovation has a higher risk of failure than the prior innovation categories 
discussed. There is also the potential for leap-ahead military capabilities associated with 
successful implementation of these types of innovation. Delivering innovation of this type  
will require a closely knit team of technologists and operators who will work together to 
understand how advances in technologies could be used as part of new concepts of operations. 
The team will need to understand how to account for uncertainty both in the performance  
of the technology being delivered and in determining the feasibility for various means of 
employment. Modelling and simulation could likely play an important role in exploring new 
operating concepts for future technologies, while related methods like robust decisionmaking 
could help innovation teams understand the impact of uncertainties (Lempert et al., 2013). 

Trying to do simultaneous development of technologies and concepts of operations 
during system acquisition likely will involve higher levels of both schedule and cost risk than 
most other programs. But higher risks may be necessary in order to accelerate the delivery of 
game-changing capabilities to the field. In such cases, the UK DASA model or the USAF 
RCO model may seem best suited to quickly deliver new systems. The RCO model may be 
preferable for complex efforts where traditional defence contractors could be used, whereas 
aspects of the DASA seem better suited for drawing in non-traditional providers.23 The 
RCO’s extensive use of rapid prototyping may be a useful approach for the RAN to take  
to advance RAS-AI capabilities and may also be suited to future C2 advances. 

Summary of Implications 

To innovate with RAS-AI systems effectively, an area where rapid advances are also being 
made by commercial providers outside of defence, Navy should ensure that senior leadership 
and guidance is provided from the highest levels. This will help focus innovation on areas 
aligned to core Navy missions and current challenges. Senior involvement will also enable 
those tasked with innovating the freedom to take risks and potentially fail in near-term efforts, 
while recognising that such failures help to ensure that long-term innovation is successful. 
Bespoke strategies that address different kinds of innovation depending on whether they are 
routine, disruptive, radical and/or architectural issues should also be developed. 

Improved and more creative engagements with academic institutions and industry players 
of all sizes, including those that may not traditionally interact with defence, may also be 
advantageous. The introduction of innovation scouts could be an effective way to perform 
both technology scanning of current capabilities and have technology foresight about potential 
future capabilities that could be of use to the Navy in the missions of today and tomorrow. 
These kinds of engagements may be improved significantly by greater clarity in defining and 
communicating the Navy’s current and future challenges, reducing barriers to marketplace 
entry and engagement, and forming long-term relationships to ensure trust and credibility. 

                                                 
23 The RCO model appears to have been proven successful to date in delivering air defence capabilities to  
the Washington, D.C., area, delivering the X-37B Orbital Test Vehicles, and developing the B-21 Raider  
(USAF, 2020). 
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Once promising ideas related to RAS-AI are identified, a focused experimentation plan 
can be used to either examine how technologies might contribute to military operations, 
through the extensive use of prototypes, or to accelerate the fielding of systems with novel 
technology, by integrating some aspects of test and evaluation. Such experimentation 
campaigns are an essential part of any innovation program and highlight the importance  
of rapid prototyping as part of the innovation ecosystem. 
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Chapter 5. Findings and Recommendations 

Our review of current practices, and our survey of international innovation organisations 
and Australia’s current landscape, have highlighted a number of findings and recommendations 
for the RAN as it looks to grow maritime RAS-AI capabilities. An expansion of this work with 
further empirical analysis to develop and test the causal assertions made within would have 
potential value for enriching RAS-AI innovation for the RAN. This would include more 
detailed exploration of the broader military and maritime innovation literatures, which was not 
able to be pursued here, perhaps critically evaluating some of the above claims against those 
made in the defence innovation literature that emphasise the contingent/bespoke nature of 
national defence acquisition systems. 

Our summary of findings and recommendation are listed in bullet-point format below. 

Findings 

 An innovation strategy will be most effective when based strongly on high-level 
guidance. Such guidance can come from the organisation’s overall strategy, which 
should highlight the most important challenges facing that organisation. The way to 
approach innovation should then be customised to the type of problem that is being 
addressed in terms of the technological advances and changes in business models that 
will be required. 

 Innovation is most successful when a single innovation catalyst has access to senior 
leadership in the organisation, is granted authority to set innovation priorities, and is 
allocated secure funding. The innovation team around that catalyst should be small, 
agile and purpose-built for the type of innovation. Teams should include individuals 
with operational experience (i.e., user pull) as well people from science and 
engineering backgrounds (i.e., technology push). 

 Translating new technologies into military capabilities often requires new operational 
concepts that can be developed, tested and refined through gaming, modelling and 
experimentation. 

 Open innovation—specifically examining solutions that may come from fields outside 
of defence—should be leveraged to access a broader range of ideas. This is especially 
true in a quickly moving area with dual-use applications, such as the RAS-AI field. 

 Experimentation campaigns with clearly defined goals can be a valuable tool in 
incorporating new technologies. Each experiment should have a well-defined goal, 
such as testing a new technology in realistic conditions, examining a new operational 
concept or tactic, or speeding the transition of new capabilities to the field. Rapid 
prototyping can help in this process. 

 Rapid acquisition methods may prove especially useful when advances in the 
commercial world are happening quickly. Rapid acquisition of a system that 
provides an ‘80-per-cent solution’ may be preferable, knowing that the capability 
can be refreshed with a more capable system in the near future. 

 A thorough understanding of partners’ and allies’ innovation models or systems can 
help determine best practice, improve innovation interfaces between friendly nations, 
and empower the defence innovation ecosystem (Budden and Murray, 2019). 
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Recommendations 

 The RAN should find ways to best leverage the Defence-wide innovation system in 
its pursuit of new RAS-AI capabilities. This could involve influencing the choice of 
the DSTG STaR Shots initiatives, advocating for RAS-AI investments as part of the 
DIH, and employing the CAF to help bridge the ‘valley of death’ that often exists 
between promising ideas and newly fielded systems. 

 The RAN should educate industry and academia about its specific challenges so that 
they can make better investments in people and ideas and, eventually, deliver better 
military capabilities. The physical location of various key players in the innovation 
ecosystem is important and consideration should be given to co-locating certain 
defence agencies, labs, accelerators and research institutes. Co-locating operations at 
certain facilities provides convenience, allows for the natural transmission of ideas, 
and builds trust. 

 Innovation scouts should be used to identify commercial RAS-AI solutions that might 
be leveraged by Navy to address capability shortfalls. 

 A RAS-AI innovation team should be founded to rapidly deliver new capabilities to 
the field in a specific operational area. The team should communicate regularly with 
senior RAN leadership and should consist of operators and technologists. 

 Rapid acquisitions should be leveraged to field RAS-AI capabilities derived from 
relatively mature technologies. Teams carrying out rapid acquisitions should consist  
of experts who fully understand acquisition guidelines and program trade-offs in 
performance, cost and schedule. 

 Interoperability requirements should be accounted for in innovation processes so that 
a gain in performance in one area does not come at the expense of broader capability. 

 Experiments should be used extensively along with rapid prototyping to explore new 
technologies and operational concepts associated with maritime RAS-AI. 
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