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1. Introduction 

 

The proposed Certificate in Leadership in Digitalisation of Manufacturing is the result of an 
industry consultation process, where the ACORN Research Centre in the Limerick Institute of 
Technology (LIT) has been asked to prepare and deliver a novel programme that would 
engage business leaders in Manufacturing in Ireland, particularly in the SME sector. The 
programme will aim to show industry the value and potential of Digitalisation of 
Manufacturing and equip Engineers and Managers with the knowledge to drive digital 
transformation in their companies. 
The programme will be a research-informed evidence-driven series of Challenge Workshops, 
delivered as online seminars over 8 weeks, and the focus will go beyond the discussion of 
technology solutions to business value and new business models and skillsets. Each seminar 
will address a specific Challenge Topic, such as; Digital Maturity, New Business Models, Data 
Acquisition and Visualisation, Data Analytics and Artificial Intelligence, Smart Maintenance, 
Smart Industrial Control Systems, Collaborative Robotic Systems, & Digitalisation of 
Production. 
 
A primer/white paper, giving the background, context and case studies on each topic, will be 
made available to the participants through the institute’s virtual learning environment in 
advance of each seminar. The seminar presentations (45 mins) will include practitioners from 
industry and RPOs, from Ireland and abroad, who will illustrate the topic with relevant case 
studies, technology overviews and best practice approaches. The presentations will be 
recorded and made available to the participants. The seminars will include a 45 min curated 
workshop, discussion and reflection on the topic with experts from industry, RPOs and 
technology/service providers. The seminars will be followed by an industry-based 
Digitalisation Case Study where the learner will be mentored through the development of a 
specific digitalisation initiative and the potential for added-value in their company. 
 
Programme Objectives 

Following completion of the programme, the learner should be able to; 

• Assess the emerging developments in the field of industry 4.0 to address the 
convergence between the world of operations (OT) and that of information 
technology (IT) and to investigate the opportunities for the digitalisation of 
manufacturing and its potential to drive the development of new business models. 

• Appreciate the changing requirements to compete in a globalized economic 
environment, paying special attention to the management of the technological 
innovation process and the future sustainability of manufacturing 

• Analyse the relevance of advanced digital technologies, such as; cyber-physical 
systems, industrial control systems, robotics, data analytics, etc, especially in terms of 
their application in manufacturing 

• Propose an innovative digital transformation project and identify the relevant 
advanced digital technologies and/or approaches to the industry problem 

• Identify and assess a suitable context in industry for the application of advanced digital 
technologies 

• Reflect on the relevant advanced digital skills needs of the individual and the industry 
context. 
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• Provide direction towards the development of a digitalisation strategy relevant to the 
learners functional area of an organization 

• Promote the need for change and the requirements for companies to undertake 
digital transformation within their enterprise. 

 
Entry requirement for applicants: 

The programme is aimed at existing Level 8 graduates from a range of disciplines in IT, 
Technology, Science and/or Engineering, and those migrating from associated disciplines. The 
principal entry requirement for the Certificate programme is a Level 8 honours degree, at 
minimum second class honours (NFQ or other internationally recognised equivalent), in a 
relevant discipline. 
Applicants from other Level 7 or Level 8 Degree disciplines who have a minimum of five years 
experiential learning in an appropriate manufacturing environment (with a demonstrable 
knowledge of mathematics and computing) may also apply. Their admission to the program 
will be determined by the Limerick Institute of Technology Recognition of Prior Learning (RPL) 
Process. A deep knowledge of manufacturing environments and the potential benefits and 
challenges facing manufacturing from digitalisation would be beneficial. 
 
Progression/Transfer on completion of the programme:  
Candidates who successfully complete the certificate, and meet the minimum entry criteria, 
may apply for transfer/registration onto the Masters in Engineering (by research) in 
Digitalisation of Manufacturing. 
 
 

2. Demand for this course 

The OECD Future of Jobs Report [1] published in July 2020 describes how COVID-19 has 
accelerated the arrival of the ‘future of work’, how 84% of employers are set to rapidly 
digitalize working processes, how 43% of the businesses surveyed indicated that they are set 
to reduce their workforce due to technology integration and that by 2025, 85 million jobs may 
be displaced by a shift in the division of labour between humans and machines. The report 
identifies that the top skills required for the ‘future of work’ in Advanced Manufacturing are 
in technology use, monitoring & control, reflecting the growth of digitalisation of 
manufacturing and the widespread adoption of Industry 4.0 technologies. The McKinsey 
report [2] on Industry 4.0: Reimagining Manufacturing Operations after COVID-19, published 
in July 2020, clearly demonstrates that few digital transformations can succeed without 
putting people at the centre of the process and that new skills & training is needed in Digital 
Leadership, Digital technologies, Data Analysis and in agile working methodologies. 
The University of Cambridge Report [3] on Digitalisation of the Manufacturing Sector and the 
Policy Implications for Ireland identifies the opportunities that exist to improve Irish 
manufacturing firms’ understanding of the concept of digitalisation, the potential business 
benefits of digital adoption, and the sources of existing capabilities in Ireland. The report also 
proposes that Policy initiatives in this area could include, for example, the development of a 
clear ‘digital career path’ or ‘digital curricula’; provision of short industry defined modules for 
SMEs; and the establishment of courses for managers. 
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The proposed programme will align with the focus on Manufacturing & Industry in Ireland’s 
Smart Specialisation Strategy (S3) and in specific technology areas, such as; Advanced Digital 
Skills (ADS), Artificial Intelligence, Cyber-Physical Systems and Digital Solutions. 
The programme consortium has worked closely with the Regional Skills Forum (RSF) Manager 
(letter of support attached) on identifying the significant digital skills gap amongst 
manufacturing companies in the region. 
The key concern for companies around the country is the lack of available talent, as borne out 
by the SLMRU National Skills Bulletin (2020) which identified skills shortages in the economy 
for engineers and technicians in process, automation, electrical, validation, mechatronic and 
quality control occupations. A key response to these skills shortages is to “Grow-your-own” 
technicians and engineers by giving employees the opportunity to upskill within their current 
jobs. 
 
Engagement with local employers and Regional Skills Fora 

Industry Engagement 
The proposed programme was suggested in 2020 by the Irish MedTech Association who 
represent over 250 Companies in the MedTech and Engineering Sector. Other companies in 
the region have engaged strongly with LIT on the provision of a new Certificate programme 
in Smart Factory Technology, a new Apprenticeship in Manufacturing Data Integration and a 
new Masters in Digitalisation of Manufacturing, each of which has an Industry Consortium 
and/or Industry Advisor Board. The “Talent Group” of the Limerick for Engineering Initiative 
is a core cluster of 24 Companies that represent the 40-strong consortium to prioritise 
educational and training developments in the region. In January 2020, the Talent group 
revised their priority areas and sought responses from regional providers (LIT, UL, MIE, LCETB) 
to develop programmes in these areas. The highest priority was for Automation & Robotics 
followed by Industry 4.0. Other priority areas included control systems, software 
development and Artificial intelligence. In Feb 2020 a group of 17 Companies under the ages 
of the Limerick for Engineering 'Talent' Group held a specific workshop on the content of a 
programme in Leadership of Digitalisation of Manufacturing. 
 
The LIT Digital Innovation Hub has completed three lighthouse case studies with industry and 
promoted awareness of Industry 4.0 through workshops, conferences and skills development. 
With funding from the EU BEinCPPS (Business Experiments in Cyber-Physical Systems) 
Platform, the Centre successfully completed the MD4PROD (Manufacturing Digitisation for 
Production and Resource Optimisation) Project in 2018, which developed a new IoT system 
for data 
acquisition in a Manufacturing SME in the mid-west region. The Hub is currently working with 
the LINC Engineering Network on the identification of the digital skills needs of its members 
and opportunities for skills development. LINC is a LEO funded Network of 24 engineering 
companies (mostly SMEs) based in rural areas of Limerick and Cork 
(https://www.lincnetwork.ie/). 
 
The Irish Digital Engineering & Advanced Manufacturing Cluster (IDEAM) based in LIT is a 
national initiative to support Manufacturing SMEs on all aspects of their digital 
transformation (Funded from the Regional Technology Cluster Fund). Through engagement 
with a number of industry-led network associations in Manufacturing, ICT and Engineering, 
the initiative will support up to 75 Manufacturing SMEs over the 3 year period (2021-2023), 
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through identifying their research and development needs, gaps in innovation practice and 
key skill requirements and partnering with LIT initiatives to support competitiveness and 
innovation in manufacturing. The initiative’s key activities include increased engagement on 
Industry 4.0, skills development in automation and robotics, masterclasses in data analytics 
and IIoT and increased participation in European Funded Platforms. 
 
The proposed programme has been presented at a number of industry fora over the last three 
months which has indicated strong interest in the programme. 
 

3. LIT Programme  

 
Postgraduate Certificate in Leadership in Digitalisation of Manufacturing.   
10 ECTS Special Purpose Award at NFQ Level 9 (EQF Level 7) 
 
Modules  

• L9 – 5 ECTS - Digitalisation of Manufacturing (Seminar Series). 

• L9 – 5 ECTS - Industry-based Digitalisation Case-Study. 
 
Overview 
The aim of the programme is to demonstrate that Digitalisation of Manufacturing goes 
beyond the deployment of ICT equipment and systems. To successfully add value, improve 
competitiveness and increase productivity companies need to provide digital leadership 
across the following fundamental business dimensions – Processes, Products and Business 
Models. 
 
Processes: Digitalisation aims to increase automation in production and integrate simulation 
and data analytics in processes and supply chains, thus bringing about substantial and 
continuous gains in productivity and resource efficiency over the full cycle from product 
design to lifecycle management.  
 
Products: Driven by the development of the Internet of Things, digitalisation aims to increase 
the integration of Information and Communication Technology (ICT) in all types of products. 
This includes the development of markets such as the connected and self-driving cars, 
wearables and smart home appliances.  
 
Business Models: Digitalisation aims to re-shuffle value chains and blurs the boundaries 
between products and services. Smart and connected products both drive and adapt to 
changes in customers’ behaviour, often establishing co-created, highly personalised services.  
 
As Advanced Digital Technologies transform the way manufacturing gets done, 
manufacturing leadership must change to keep pace. This programme aims to equip business 
leaders in manufacturing with the necessary understanding of Digital Transformation to 
ensure the future sustainability and profitability of their business. 
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Delivery Mechanism:  
Online seminars for eight weeks. Each seminar will be on a specific topic as outlined in the 
provision programme below. A white paper, giving the background, context and case studies 
on each topic will be made available to the participants through the institute’s virtual learning 
environment in advance of each seminar. The seminar presentations (45 mins) will include 
practitioners from industry and RPOs, from Ireland and abroad, who will illustrate the topic 
with relevant case studies, technology overviews and best practice approaches. Each seminar 
will specifically address the added-value of digitalisation initiatives and the 
supports/expertise/training available to industry from a variety of service providers. The 
presentations will be recorded and made available to the participants through the VLE. The 
seminars will be followed by a 45 min curated discussion and reflection on the topic with 
experts from industry, RPOs and technology/service providers. In parallel, Learners will work 
with a mentor to identify a digitalisation project in an industrial context and to develop a 
report and present the opportunity for digitalisation to add value.  
 
 

4. Module 1: Digitalisation of Manufacturing.   

Level 9, 5 Credit Module. Delivery: Online, Blended, Work-based.  
 
Learning Outcomes 

On completion of this module, the learner will be able to;  
1. Assess the implications of the process of digital transformation in an industrial setting 

and identify the requirements to initiate and develop a transformation process. 
2. Identify the relevant systems of industrial control, plant information and corporate 

information, as well as their application to manufacturing management. 
3. Assess the technologies, solutions, standards and emerging architectures in the field 

of industry 4.0 to address the convergence between the world of operations (OT) and 
that of information technology (IT). 

4. Analyse the relevance of advanced digital technologies, such as; cyber-physical 
systems, industrial control systems, robotics, data analytics, etc, especially in terms of 
their application in manufacturing. 

5. Investigate the opportunities for the digitalisation of manufacturing and its potential 
to drive the development of new business models. 

6. Appreciate the changing requirements to compete in a globalized economic 
environment, paying special attention to the management of the technological 
innovation process and the future sustainability of manufacturing. 

 
 
Indicative Curriculum 

Topic 01: Digital Maturity. 

An overview of Smart Manufacturing, Digital Transformation and Advanced Manufacturing. 

Digital maturity self-assessment tools: ADMA Maturity Scans, Digital Readiness Index, 

Automation Assessment Tool. A review of Industry 4.0 and key enabling technologies. 

Development of a Digitalisation Strategy and Value Creation. 
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Topic 02: New Business Models. 

Servitisation of manufacturing – smarter products, processes and people.  Development of 

platforms, tools, product and service offering to increase customer value. Digital innovation 

in design, embedded intelligence in products, connectivity and product lifecycle 

management (PLM). Design for resource efficient and sustainable production. Digital 

leadership, talent development and workforce change. 

Topic 03: Data Acquisition and Visualisation. 

Cyber-Physical Systems (CPS), Industrial Internet of Things (IIOT) and Machine/Plant factory 

networks. Data acquisition from shop-floor systems and increased sensorisation (logic, 

measurement, vision) enabling real-time access to data and intelligence throughout the 

business, giving actionable insights. Best practice in data visualisation and dashboards.    

Topic 04: Data Analytics and Artificial Intelligence. 

An overview of statistical process control, data analytics, machine learning and artificial 

intelligence. Data analytic tools, platforms and systems for predictive capacity and 

adaptability. Time series datasets and automated extraction of business intelligence. 

Process optimisation, reduced costs and sustainable production operations through key 

performance metrics. Applications of AI in manufacturing.    

Topic 05: Smart Maintenance 

An overview of smart maintenance systems and asset management, condition-based 

monitoring, predictive maintenance and zero-touch management. Remote support for 

maintenance. Adopting a “data- and insight-centric approach” to equipment for OEE, 

adaptability and resilience. Provision of technical services in factories and identification of 

significant energy-reduction operations (SEROs). 

Topic 06: Smart Industrial Control Systems. 

An overview of industrial automation and controls systems (PLCs, SCADA) , product 

identification and tracking solutions (Barcode, RFID, vision systems) and database 

applications. Integration of operational technology (OT) with information technology (IT) 

systems. Fog and Edge Computing solutions. Integration with Enterprise Resource Planning 

(ERP) and quality control applications. Aspects of cloud computing and cybersecurity. 

Topic 07: Collaborative Robotic Systems. 

An overview of Robots, Cobots and Automated Guided Vehicle (AGV) applications. The 

business case for increased robotics and flexible manufacturing cells. Collaborative robots 

assisting production operators to increase capacity and reduce errors. Applications of 

mobile robotics for warehousing and order fulfilment and logistics operations.   

Topic 08: Digitalisation of Production. 

Digital Engineering and Design, Development of Digital Twins of discrete production 

processes. Manufacturing simulations.  Orchestrating creativity and optimisation of 
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production systems. Applications of Virtual Reality and Augmented Reality in model-based 

design, engineering and skills development. 

  

5. Module 2: Industry-based Digitalisation Case-Study 

Level 9, 5 Credit Module. Delivery: Online, Blended, Work-based. 

The first Module will be followed by second module on an Industry-based Digitalisation Case-

study where the learner will be mentored through the development of a specific digitalisation 

initiative in their company. Based on the identification of an industry problem statement, 

relevant use-case and potential technological solution, the learner will scope out the 

innovation required, the baseline data availability and the potential for added-value from 

advanced digitalisation. 

Learning Outcomes 

On completion of this module, the learner will be able to;  
1. Identify a suitable context in industry for the application of advanced digital 

technologies 
2. Analyse and review the digital maturity index of an industrial use-case and outline a 

suitable digitalisation roadmap 
3. Reflect on the relevant advanced digital skills needs of the individual and the 

industry context. 
4. Analyse the relevant key performance indicators for the specific digital 

transformation and identify the current baseline 
5. Propose an innovative digital transformation project and identify the relevant 

advanced digital technologies and/or approaches to the industry problem 
6. Synthesize the findings in a technical report and present the proposed 

transformation in a suitable format. 
 
 
Indicative Curriculum 
     

Reflective Practice: evaluating skills needs, training requirements, continuing professional 

development. Change Management: core concepts and key principles. 

Applied Project Proposal Development: Summary, abstract, resource requirements, project 

planning, setting goals (SMART technique) and objectives, work breakdown structure, 

Gantt/Pert Chart, Risks, Constraints, definition of measures of success.  

Digitalisation Project: Analysis of an industry problem incorporating digitalisation of 

manufacturing. Topics can include one or more of the following: automation, robotics, 

networking, data analytics, cyber-security and energy/resource management. 

Design Standards: data protection, sustainability, regulatory, legislative requirements and 

industry standards. 
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Data analysis, Sampling analysis. Qualitative and quantitative methodological tools.  

Interpretation and presentation of results. Key Performance Indicators (KPIs).  

Publications / Report writing and Presentation. 
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6. Appendix 1: Operational Plan 

The Certificate in Leadership in Digitalisation of Manufacturing has been approved for 

Springboard funding (up to €78,000) for 30 places on the programme. It is proposed to run 

the programme twice – once in each Semester in the Academic year 2021/2022. The 

programme will run on Thursday evenings, from 17:00 – 19:00, starting on the 14th October 

2021. Fees for the programme are set at €130 for industry-based participants. 

Each workshop will consist of an introductory/summary lecture on the topic followed by guest 

lecturers from industry, research centres and European partners. The lecture series will be 

run online on Zoom and support by a Moodle (virtual learning) site. The lectures and primer 

materials will be available to the participants for review after the event. The lectures will be 

followed by a moderated discussion between the participants and the experts, with break-

out rooms to reflect on the learning and discussion points.  

Over the initial weeks the mentors will assigned to the participants who will initiate the 

discussion on the industry use-case. Opportunities will be given to the participants to outline 

their industry problem/use-case in the moderated discussions for peer-discussion. The 

lecture series will be followed by in-person discussions of the participants projects and 

reflections on the programme learnings in a suitable venue in Limerick. 

Postgraduate Certificate in Leadership in Digitalisation of Manufacturing.   

10 ECTS Special purpose award at level 9.  

Lecture  Topics Date 
1) Digital Maturity  An overview of Smart Manufacturing, Digital 

Transformation and Advanced 
Manufacturing. Digital maturity self-
assessment tools: ADMA Maturity Scans, 
Digital Readiness Index, Automation 
Assessment Tool. A review of Industry 4.0 
and key enabling technologies. 
Development of a Digitalisation Strategy and 
Value Creation. Digital Value Chain and 
Digital Maturity Assessments - Step-by-
Step Digital First Approach.   

Thursday 14th October, 
17:00 – 18:30, followed by 
moderated discussion.  

2) New Business 
Models 

Digital Business Model Canvas – what 
works in practice. Design for resource 
efficient and sustainable production. Digital 
leadership, talent development and 
workforce change. 

Thursday 21st October, 
17:00 – 18:30, followed by 
moderated discussion.  

3) Data Acquisition 
and 
Visualisation 

Cyber-Physical Systems (CPS), Industrial 
Internet of Things (IIOT) and Machine/Plant 
factory networks. Data acquisition from 
shop-floor systems and increased 
sensorisation (logic, measurement, vision) 
enabling real-time access to data and 
intelligence throughout the business, giving 
actionable insights. Best practice in data 
visualisation and dashboards.    

Thursday 28th October, 
17:00 – 18:30, followed by 
moderated discussion. 
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Visualisation of manufacturing processes 
with ‘more accurate, real-time insights 
from your manufacturing processes’ 

4) Data Analytics 
and Artificial 
Intelligence 

An overview of statistical process control, 
data analytics, machine learning and 
artificial intelligence. Data analytic tools, 
platforms and systems for predictive 
capacity and adaptability. Time series 
datasets and automated extraction of 
business intelligence. Process optimisation, 
reduced costs and sustainable production 
operations through key performance 
metrics. Applications of AI in manufacturing.    

Thursday 4th November, 
17:00 – 18:30, followed by 
moderated discussion. 

5) Smart 
Maintenance 

An overview of smart maintenance systems 
and asset management, condition-based 
monitoring, predictive maintenance and 
zero-touch management. Remote support 
for maintenance. Adopting a “data- and 
insight-centric approach” to equipment for 
OEE, adaptability and resilience. Provision of 
technical services in factories and 
identification of significant energy-
reduction operations (SEROs). Integrated 
digital solutions.  

Thursday 11th November, 
17:00 – 18:30, followed by 
moderated discussion. 

6) Smart Industrial 
Control Systems 

An overview of industrial automation and 
controls systems (PLCs, SCADA), product 
identification and tracking solutions 
(Barcode, RFID, vision systems) and 
database applications. Integration of 
operational technology (OT) with 
information technology (IT) systems. Fog 
and Edge Computing solutions. Integration 
with Enterprise Resource Planning (ERP) 
and quality control applications. Aspects of 
cloud computing and cybersecurity. 

Thursday 18th November, 
17:00 – 18:30, followed by 
moderated discussion. 

7) Collaborative 
Robotic Systems 

An overview of Robots, Cobots and 
Automated Guided Vehicle (AGV) 
applications. The business case for 
increased robotics and flexible 
manufacturing cells. Collaborative robots 
assisting production operators to increase 
capacity and reduce errors. Applications of 
mobile robotics for warehousing and order 
fulfilment and logistics operations.   

Thursday 25th November, 
17:00 – 18:30, followed by 
moderated discussion. 

8) Digitalisation of 
Production 

Digital Engineering and Design, 
Development of Digital Twins of discrete 
production processes. Manufacturing 
simulations.  Orchestrating creativity and 
optimisation of production systems. 
Applications of Virtual Reality and 
Augmented Reality in model-based design, 
engineering and skills development. 

Thursday 2nd December, 
17:00 – 18:30, followed by 
moderated discussion.  
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9) Industry Use-
case 
Presentations 

Participant use-cases and proposed digital 
transformation projects 

Thursday 8th December, 
17:00 – 18:30, followed by 
moderated discussion. 

10) Industry Use-
case 
Presentations 

Participant use-cases and proposed digital 
transformation projects 

Thursday 16th December, 
17:00 – 18:30, followed by 
moderated discussion. 
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7. Appendix 2: Module Manager Programme Documentation 

 

Wording changed not an entry to the masters  - advantage  

Word support transfers on to the asters in digitalisation  

Fiance manaer  

Whole management involved  

Continuous improvement activity and Digitlisation understanding  

Business approach: Lean and diigtlisation  

Company vision  

 

 

 

 

 

 


