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Executive Summary 
The ARC Industrial Transformation Training Centre for Collaborative Robotics in Advanced Manufacturing, 
also known as the Australian Cobotics Centre (ACC), brings together expertise and experience from industry 
and universities to improve collaborative robotics capability within Australian manufacturing and to assist with 
the challenges and changes associated with the implementation of new technology for advanced 
manufacturing. The ACC aims to transform traditional manufacturing processes using collaborative robotics 
and manufacturing innovation and apply the resulting capability to industrial transformation priorities. 

Investment in robotics, automation and digitisation is essential for Australian manufacturing to remain globally 
competitive and to deliver planned large-scale infrastructure projects. In addition, advanced manufacturing is 
changing jobs, resulting in a need for continued investment in skilling the current workforce to enable workers 
to be re-deployed and maintain a career in manufacturing.  

The future of advanced manufacturing rests on more sophisticated integration of humans and technology. As 
manufacturing processes become increasingly more complex, humans and robots need to work 
collaboratively. Collaborative robotics offers solutions to the main challenges currently faced by Australia’s 
SME-dominant manufacturing industry. Collaborative robotics will benefit Australian companies, especially 
small businesses (who will benefit from process innovation and lower costs), manufacturing workers (who will 
have more secure jobs and new skills), and the economy (through the growth of jobs and exports). This 
submission addresses the complex challenges of developing advanced manufacturing in Australia through 
recommendations based on research and the perspectives of ACC industry partners. 

Recommendations 

TOR1: The opportunities of advanced manufacturing for Australia 
Recommendation 1: Incentivise and fund industry-university research and development partnerships to 
support robotics, automation, and digitisation of manufacturing in Australia. 
Recommendation 2: Invest in programs to support open innovation and collaboration between industry and 
researchers that are targeted towards increasing the adoption of collaborative robotics. 
Recommendation 3: Support research to ensure meaningful integration of collaborative robots within 
manufacturing businesses. 

TOR 4: Barriers to the growth of advanced manufacturing in Australia 
Recommendation 4:  Ensure SMEs have low-cost access to access and adapt collaborative robots and other 
advanced manufacturing technologies for the Australian context. 
Recommendation 5:  Encourage development of Australian suppliers for equipment and technology to 
support advanced manufacturing. 
Recommendation 6:  Support manufacturers to understand cyber security risks, implement mitigation 
strategies and recover from cyber-attacks. 
Recommendation 7:  Support research-industry engagements that emphasise participation from workers in 
the adoption of collaborative robotics within their business. 
Recommendation 8:  Address labour shortages through a sector-wide retention and attraction strategy 
supported by industry-led qualification and training partnerships in collaborative robotics for manufacturing. 

TOR 6: The opportunities to increase the number of workers employed in advanced manufacturing, 
including underrepresented groups 
Recommendation 9:  Develop a national strategy to increase the participation of women in manufacturing. 
Recommendation 10: Invest in and train manufacturing SMEs to increase workforce diversity by utilising 
technology such as collaborative robotics.   
Recommendation 11: Support research funding for projects that investigate the use of collaborative robots 
for inclusion and accessibility for otherwise excluded groups of people. 

TOR 7: Skills needs in advanced manufacturing 
Recommendation 12: Ensure Australia’s education and training system is fit for purpose to skill the future 
advanced manufacturing workforce who will need to use collaborative robotics. 
Recommendation 13: Support research-industry-education engagements to identify and address advanced 
manufacturing skills gaps, particularly gaps that impede the adoption of collaborative robotics. 
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Body of Submission 
TOR 1: the opportunities of advanced manufacturing for Australia – including in 
relation to job creation, productivity and capability 
Potential for robotic investment to grow national capability 
There are significant opportunities available within Australia to improve productivity, create jobs and build 
manufacturing capability that benefits the Australian economy and society. The Australian Cobotics Centre 
(ACC) works with manufacturing industry partners1 to find technological solutions that will improve productivity 
and create sustainable manufacturing practices, focussing on collaborative robotic solutions (cobots).   

Robots are recognised as "a tool to unlock human potential, modernise the economy, and build national health, 
well-being and sustainability". The 2022 Robotics Roadmap for Australia examined manufacturing, among 
many industries, and concluded “Australia has a specific need for robotics to act as a force multiplier, 
augmenting and extending world-class, skilled human capability while reducing human exposure to dirty, dull, 
and dangerous processes.” and “if Australia invests wisely and shares people, data, and solutions across 
sectors, it can grow a national capability to support and expand niche manufacturing expertise and remain 
globally competitive”.2  

ACC’s focus on collaborative robotics - which combine the strengths of humans and robots in shared work 
environments - addresses two characteristics of Australia’s SME-dominant manufacturing sector. First, 
manufacturing is diversifying, with commercial advantages open to companies who can achieve process 
innovation or integrated service offerings. Second, digitisation and consumer demand are shifting 
manufacturing towards value creation through customisation and bespoke products. This has resulted in 
complex and demand-driven manufacturing processes which do not lend themselves to full automation but 
require some element of human-robot collaboration to be efficient, safe, cost-effective and of high quality. 
Cobots offer solutions to these challenges. 

Early work of the ACC demonstrates that the benefits of collaborative robots for Advanced Manufacturing in 
Australian have not yet been fully utilised. From a recent collaborative project investigating the feasibility of 
integrating collaborative robots in a manufacturing setting, we have learned that productivity can be raised. 
This is especially the case when workflows are planned, so that robots and people can work in parallel with 
each other.  

Opportunity to expand open innovation and R&D collaboration 

Advanced manufacturing requires R&D investment. Advanced technology innovation is a cost, and growth and 
expansion require capital. Most existing SMEs have little resources to dedicate to R&D and may not have 
existing capabilities to raise capital and achieve innovation and growth. Even though government grants have 
been helpful for many, some manufacturers are reluctant to apply for grants due to issues such as the time 
taken, limited knowledge of the process or a lack of prior success. University collaboration with multiple SMEs 
can help to fill this gap and grow national capability. 

The ACC and industry partners are attempting to address these challenges through a program of research 
that aims to address the fundamental challenges of enabling robots to work with humans in the conditions 
Australian manufacturing industry demands, and to build skills and capacity for the future workforce. Recent 
research undertaken by ACC researchers into the barriers and successes of (in particular) Queensland 
manufacturers found that those organisations advancing their manufacturing capability were expanding their 
products and markets through new technological adaptations, including, but not limited to, cobots. These 
companies identified innovation as essential to operate in a small but highly competitive local market and to 
expand to global markets.3 ACC industry partner, the Advanced Robotics for Manufacturing Hub (ARM Hub) 
supports the need for digital transformation to build capability in advanced manufacturing in Australia, noting 
that advanced technologies such as robotics and AI can transform traditional manufacturing and improve 
productivity, quality, and economic growth. The ARM Hub assists manufacturers to become more competitive 
through robotics and AI by giving SMEs access to expertise, facilities and networks to help innovate, and 

 

 
1 https://www.australiancobotics.org/ 
2 S. Keay (2022), A Robotics Roadmap for Australia, Robotics Australia Group. https://roboausnet.com.au/robotics-roadmap/  
3 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing: Exploring the human element of the journey. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
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the time difference. We have taken it upon ourselves to configure and customise these systems using our own 
Systems Engineering team specifically to integrate machinery and software.”  

The mismatch between Australian manufacturers' unique needs (e.g. small batch and micro-manufacturing) 
or manufacturing conditions and advanced technology can lead to hesitancy toward future technology 
investments. However, the Advanced Robotics for Manufacturing (ARM) Hub (an ACC Industry partner) and 
the ACC itself, provide an avenue for facilitating partnerships that address the bespoke needs of small-batch 
manufacturers for the benefit of the whole manufacturing sector. 6 

Reliance on overseas technology suppliers  
The dependence of Australian manufacturers on overseas-based technology suppliers for support in training, 
maintenance, and parts, risks their production and creates additional challenges, pointing to the need to 
develop capabilities within Australia. For example, B&R Enclosures observes: “the equipment technology is 
there to help us produce more efficient, better-quality products, but to gain the knowledge of how to use and 
maintain the equipment, that is still in development, requires constant attention of the manufacturer, located 
overseas”.7 The Robotics Roadmap proposes support for the Australian supply chain to integrate and supply 
imported robots/cobots to Australian manufacturers. It also recommends shared resources, tools, and libraries 
to develop capability.8 

Cyber security risks 
Digitisation for advanced manufacturing brings increased risk of cyber-attacks, increased costs to prevent and 
mitigate cyber security risks, and a growing need for cyber security skills in the manufacturing workforce. 
Manufacturers are aware of the significant increased risk of cyber threats and the need for capabilities to detect 
and avoid malicious cyber-attacks.  

ACC industry partner B&R Enclosures are “most concerned about the arms race nature of cybercrime and 
seeing the business case for committing a crime is getting stronger. The chance of getting caught seems to 
be negligible, access to the tools and acquiring entry level skills seem to be getting easier, and the community's 
eagerness to adopt new technologies mean previously effective cybersecurity measures lose effectiveness 
and new entry points and vulnerabilities open up”. B&R Enclosures says that SMEs should “share lessons 
across industries and communities…to identify opportunities to promote and embed cyber best practice”. 
Governments can also help to build capabilities to block and detect cyber threats, enhance ability to respond 
to and recover from cyber-attacks.  

Worker distrust in automation 
Worker resistance to automation may be a barrier to adoption of advanced manufacturing technologies. There 
is a history of lack of trust in automation in many industrial contexts. This distrust can stem from workers’ 
perception of what automation entails, a perceived risk of job loss or of being redeployed to jobs that are not 
as enjoyable as the manual tasks, or lack of communication between organisational layers. For instance, the 
misperception that robots cause unemployment is still widespread and the “current manufacturing workforce 
finds it difficult to imagine a new role for themselves in the Industry 4.0 workforce”.9 Consultation and holistic 
design is needed to create seamless integration of humans and machines working together to improve human 
work conditions and environments, and increase effectiveness and efficiencies in production, as well as 
workforce acceptance. Organisations need change management, leadership and communication skills to 
ensure technology acceptance and effective change. 

Labour and skills shortage 
There is shortage of both labour and required skills in meeting the current needs of manufacturers, as B&R 
enclosures states:   
 

 

 
6 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing: Exploring the human element of the journey. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
7 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing case study: B&R Enclosures. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
8 8 S. Keay (2022), A Robotics Roadmap for Australia, Robotics Australia Group. https://roboausnet.com.au/robotics-roadmap/ 
9 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing: Exploring the human element of the journey. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
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To prepare the leadership, the current workforce, and future graduates for emerging roles in Advanced 
Manufacturing, having a combination of practical experience, deep knowledge, and capability is important. 
This requires building on existing qualifications with trade skills. Yet university or VET is not perceived to be 
sufficient to build the right mix of skills and experience for advanced manufacturing. However, initiatives such 
as Swinburne University of Technology, Australian Industry Group and Siemen’s Industry 4.0 Higher 
Apprenticeships Pilot Program demonstrated success in graduate capabilities around digital technologies and 
practical workplace skills, integrating trade skills into higher qualifications, and integrating skills from 
traditionally segregated disciplines.13  

Approaches to re-training and re-skilling the existing workforce 
The future of Advanced Manufacturing is determined by both technology and the untapped potential of the 
human workforce. As new technologies are introduced, workers must re-train, upskill and adapt as production 
processes and specific jobs are re-designed. Companies that have already transitioned to advanced 
manufacturing share a willingness to build capabilities by investing in people. For example, B&R Enclosures 
provides in-house career development opportunities for manufacturing workers. Team leaders and managers 
have been developed within the workforce, where they are provided with technical knowledge coupled with 
‘soft skills’ through exposure to different roles and experts from outside the organisation. B&R Enclosures is 
concerned with developing the skills of their workers and adopting job rotation to develop knowledge of the 
manufacturing process, cross-skill their workers, and build capability across the workforce through training 
sessions and on-the-job experience and observation.14 Industrial Transformation Training Centres such as the 
ACC can also help bridge the gap by training researchers to work with and in manufacturers on real challenges. 

Identifying new roles and skills for the future of manufacturing 
In the advanced manufacturing era, a wide variety of careers and new job roles are emerging, for instance, 
business development managers, digital marketing and social media specialists, roles in 3D printing, 
programming, technicians, electrical engineers, mechanical engineers, as well as roles such as boilermakers, 
welders and fitters and turners. Further, digitisation and automation have created more job opportunities, such 
as chief digital officer or chief data officer, software security, privacy officer, workforce health officer, 
contracting, supply chain positions, sales, aggregated supply roles and chief carbon officer.  

Our research has identified future skills needs for advanced manufacturing include trade skills in conjunction 
with technology and AI skills, communication, leadership, and change management. It is important to develop 
technology literacy, data analysis, and programming skills as organisations move towards advanced 
manufacturing. Teaming traditional trade workers with engineers and other digital experts is needed “to tackle 
on-the-job challenges that can be solved by the application of advanced technology”.15 

AUKUS has highlighted the imperative to build and grow the highly advanced manufacturing workforce needed 
to support this industry. Industry 4.0/5.0 and Cobotics expertise will be at the very core of the advanced 
manufacturing capabilities needed to build submarines for AUKUS. A higher apprenticeship training scheme 
(such as that successfully operating via Swinburne University of Technology) seems not only highly apposite 
to growing this new highly skilled workforce in advanced manufacturing technologies, but essential. We are 
not going to get there through traditional apprenticeships alone and it requires developing an apprenticeship 
ecosystem to skill workers at all levels of expertise, not just entry level. 

Developing change management skills in leaders 
To successfully transition to Industry 4.0 and 5.0, companies need to effectively communicate their vision to 
workers so that they can imagine their place in the future and how they can apply their skills to the changing 
needs. To do this, managers need to develop change management skills. Change management skills enable 
organisations to cope with (sometimes rapid) growth, to effectively introduce different technologies, and to 
support staff to adapt to new ways of working. Also, by extending the change management skills to strategic 
capabilities such as design thinking and environmental scanning skills, managers are better able to adapt to 
the changes occurred in the macro environment. In addition, risk management, contingency and scenario 

 

 
13 AiGroup Workforce Development (2018), Industry 4.0 Higher Apprenticeships Program.  
14 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing: Exploring the human element of the journey. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
15 Hearn, G; Williams, P. & Rodrigues, J.H.P (2022), Advancing Manufacturing: Exploring the human element of the journey. 
https://jobsqueensland.qld.gov.au/projects/advancing-manufacturing/ 
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