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The purpose of this guide is to explore the 
challenges and opportunities of building 
manufacturing resilience through Artificial 
Intelligence for manufacturers.

Manufacturing leaders will find this guide 
useful to navigate the technologies available 
to help build resilience and the opportunities 
for adopting AI, specifically Machine 
Learning, inside and outside of the factory.
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About

THE DATA 
ANALYSIS BUREAU

WHO
A Leading Data Science & Engineering 
Innovation Company

WHAT
We develop innovative, bespoke 
machine learning-driven solutions

HOW
We combine data science, engineering and 
creative thinking with the latest advances in 
machine learning technologies, open-source 
and academic research 

WHY
To help you adopt AI and be at the leading 
edge of the current technological revolution

SMARTER DATA, 
BETTER DECISIONS

VISIT US AT 
WWW.T-DAB.COM
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Why work with T-DAB?

Our solutions integrate with legacy systems, and existing sensors, edge devices and 
communication protocols, and we can integrate data from many sources in many 
formats and connect to your existing ERP systems.

We integrate solutions across globally dispersed equipment, plant and factories, and our                                                                                                                    
solutions are built around robust data security and privacy protocols. 

Our modular solutions facilitate fast implementation, rapid scale up and easy 
deployment with light touch bespoke development, whilst reducing large up-front 
project costs and reduce your risk whilst providing continual improvement and service 
support.

• Our solutions are integrable with legacy systems, and existing 
sensors, edge devices and communication protocols, and we can 
integrate data form many sources in many formats and connect to 
your existing ERP systems.

• We integrate solutions across globally dispersed equipment, plant 
and factories, and our solutions are built around robust data 
security and privacy protocols.

• Our modular solutions facilitate fast implementation, rapid scale up 
and easy deployment with light touch bespoke development, whilst 
reducing large up-front project costs and reduce your risk whilst 
providing continual improvement and service support. 

Book your call now to build your resilience with AI
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Foreword

Paul Calver
CFO and Digital 

Manufacturing Director

Globalisation is widely regarded as a good thing. According to UN reports, globalisation has been 
responsible for taking over 1 billion people out of extreme poverty and generally increased everyone’s 
standard of living.

However, globalisation has also created risks. In today’s world, an event in a local area can rapidly 
become a global shock due to Connected Risks. We are only just starting to understand the 
effects that Connected Risks can have on the global economy and human wellbeing. 

COVID is an example of a Connected Risk but it is not the first, neither will it be the last 
local event to cause a global shock. Others include the 2007 financial crisis caused by the 
selling of subprime mortgages in the USA, the floods in Thailand in 2011 which halted 
the supply of DVDs and hard drives, and more recently, the Ever Given container ship 
stuck in the Suez Canal and the cyber attack on the US colonial oil pipeline in 2021.
 
COVID has impacted manufacturing significantly, changing demand, disrupting 
supply chains and logistics, and effecting labor availability. Manufacturers 
need to become more resilient to Connected Risks, and Artificial Intelligence 
and Machine Learning are the technologies to do this. 

Global connectivity is here to stay and Connected Risks are set to 
become more frequent and of greater intensity so companies need 
to take action now. By taking the steps to harness the power of 
machine learning inside and outside the factory, manufacturers 
can build the resilience they need. 
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INTRODUCTION
Manufacturing has been severely struck by the impact of COVID, and 
is now faced with a great opportunity to recover strongly and grow, 
resetting priorities around resilience, sustainability and operational 
excellence through the use of AI & ML inside and outside of the 
factory.

The purpose of this guide is to explore the opportunities and 
challenges of building manufacturing resilience and thus 
global competitiveness through AI & ML so that in the future, 
manufacturers have the ability to weather future global shocks.

The document first looks at the lessons learnt from COVID and top 5 
priorities for manufacturers post-Covid. This is followed by the need 
to improve manufacturing resilience and how digital technology 
plays a key role in this.

Then we look at the digital technologies available in the digital 
toolbox, adoption trends and how these technologies can help 
build resilience. The next section focuses on the opportunities for 
manufacturers to adopt AI & ML inside and outside the factory 

Finally, we look at how manufacturers should implement AI & ML at 
scale and how we help organisations on this journey.
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CHAPTER 1:
The Impact of COVID on the 
Manufacturing Sector
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COVID - What is the Impact on Manufacturing?

CHANGE IN
DEMAND

ACCESS TO 
SUPPLIES AND 

MARKET

21

As COVID spread and other countries 
implemented restrictions, normal demand 
models went out of the window. Do you 
remember the run on toilet rolls and pasta? 
And now we have shortages of packing 
cardboard and metals. If you are in the 
aerospace sector, which normally has a very 
steady demand profile, everything was off 
the table. 

Manufacturing traditionally has been a long 
lead business so without predicted visibility 
of further demand manufacturing stability 
soon breaks down.

If you recall the first thing to hit 
the news, when COVID broke 
out in China, was the ability for 
companies to secure supplies. As 
economies now start to recover, 
we are seeing sudden peaks in 
demand. 

This is causing whiplash in supply 
chains, creating big shortages, as 
lean supply chains have no spare 
capacity against sudden stops and 
starts in supply.

1 2
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INFRASTRUCTURE 
FAILURE

CHANGES TO 
WORKING 
PATTERNS

34
The next impact was the 
challenge of creating a safe 
working environment whilst 
maintaining productivity. 

Traditionally, no workers 
= no output so how to get 
people working safely in a 
lockdown environment has 
been a challenge.

And finally we have seen 
an impact on infrastructure. 
Shipping and ports being an 
example. Containers are all 
in the wrong place and ports 
are either full or empty. 

This has had a major impact 
on getting supplies in and 
goods to market.

34
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What are the Top 5 Priorities for Manufactures Post COVID?

The importance of resilience and the need for digital transformation is well known as part of the journey to recovery in 
manufacturing. Its not just about operating and surviving but also building better processes and operations. In a recent 
survey completed by The Manufacturer, respondents highlighted the greater emphasis on pandemic priorities:

88% 63% 62% 75% 83% 

Operational 
resilience

Cost 
management

Customer 
retention & 

growth

Demand 
visibility & 

supply chain

Wellbeing 
& working 

environment

88% of the 
respondents said that 

they were placing 
greater emphasis on 

operational resilience, 
and 65% focused on 

improving operational 
efficiency.

62% managing costs, 
suppliers and cash flow.

63% focused on 
existing customer 
account growth.

75% focused on supply 
chain integrity and 
resilience, with 71% 
focused on supply 

chain visibility.

83% focused on 
wellbeing and the 

working environment.
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CHAPTER 2:
How Digital Technologies Can Help 
Build Resilience
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The Wheel of Resilience
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SUPER HIGH GRIP

This super high grip wheel of resilience shows the 5 key spokes to building resilience:
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1. RESERVES
Reserves are key to resilience. The reserves can be in many forms; cash, stock, spare capacity, latent intellectual 
property, unused market access, pre approved access to finance, a flexible workforce etc. One thing we need 
to question is the impact of a totally lean approach on resilience. Do we need to trade lean and hence profit for 
greater resilience and security?

2. SECURITY
It is also important to have in place strategies that give you Security. And supply chain and workforce security is at 
the heart of this. Do you need to review the locations of your supply chain and single source supply and train your 
workforce to be more flexible or introduce more automation?

3. PERFORMANCE
Maintaining or improving Performance is crucial when faced with disruption. You still need to be able to efficiently 
deliver what customer’s want and when they want it, in order to keep the cash rolling in. Is your performance good 
enough?

4. FORESIGHT
It is often said that having Foresight is a wonderful thing and nothing is more true when faced with a potential 
global shock. There is a need to think ahead and plan for what may come and also to have visibility in what can be 
a very rapidly changing and foggy environment. Are you continually looking outward?

5. AGILITY
And most importantly you need to be Agile and be able to adapt as things change. This is probably the most 
important spoke in the wheel. If you have flexibility you can react to what’s going on around you. Do you have one 
customer, one supplier, rigid manufacturing processes and poor visibility? If so, you are very vulnerable. 
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When adopting digital technologies, it is key to ensure it is aligned to business use cases and outcomes to 
deliver value, and important to plan for both now and for the future. 

Here are just some of the potential benefits of digital technologies:

How can Digital Technologies Help Build Resilience?

Increase visibility of the manufacturing environment both inside 
and outside the factory.

Increase foresight by predicting and forecasting trends better than 
manual means.

Improve communication accuracy and speed across networks to 
improve real time decision making.

Detect anomalies and problems to enable preventative action and 
reduce waste.

Optimise and automate time-consuming manual tasks, giving 
employees more time to spend on value-adding work.

Improve real-time, sometime autonomous and remote, control 
to deliver new services.
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CHAPTER 3:
The Digital Technology Toolbox 
and Technology Adoption
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Digital Technology Toolbox

Most manufacturers are aware of standard software systems such as CADCAM, MRP and online accounting tools and 
of robotics and more recently additive manufacturing but there is much more in the digital toolbox and a need for 
wider knowledge.

In partnership with CEME, we have conducted a review of the major groups of digital technologies and mapped these 
against the key spokes of the manufacturing resilience wheel as can be seen on the chart. 

Digital Technology Area Foresight ReservesSecurityPerformanceAgility

Digital design and 
engineering

Cyber security

Human enhancement

Tracking and locating

Digital twins

Robotics and flexible 
manufacturing

Intergrated enterprise 
systems

AI and cognitive 
capability

Big data and data 
engineering

Physical to digital 
connectivity

Of greatest impact in gaining 
resilience are:

               Big Data and Data Engineering

               AI and Cognitive Capability

               Physical to Digital Connectivity

               Digital Twins

               Human Enhancement

low impact

high impact

medium impact

KEY
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Manufacturers have been adopting physical 
technologies such as robotics and automated machine 
tools for many decades and have recently started to 
focus on additive manufacturing. But as manufacturers 
become more aware of the power of data, many are 
turning to Advanced Data Analytics, AI and Machine 
Learning and IoT platforms to leverage their key data 
asset. 

The Manufacturer reported that 79% of respondents 
have made strong headway with Advanced data 
analytics including predictive/prescriptive analytics 
whilst only 65% for Artificial Intelligence (AI) and 
machine learning (ML). This trend is set to accelerate 
with AI in the manufacturing market expecting to grow 
at 57.2% CAGR over the next 5 years as manufacturers 
realise the low hanging fruit delivered through this 
technology.

To be successful with technology adoption, we’ve seen 
many manufacturers approach digital modernisation 
through smaller, targeted projects instead of a full 
programme. This can help build champions and 
leadership support, as they see the positive effects 
quicker.

Technology Adoption

What does the adoption rate look like in 
manufacturing of these technologies?
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“The adoption of new technologies including 
data analytics, AI, Machine Learning and 
Digital Twins, are becoming a necessity 
for transformation and optimisation as 

manufactures evolve.”
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Rik Irons-Mclean | Strategy Director - WW Energy & Sustainability Industry 
Enablement Lead, Microsoft
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CHAPTER 4:
The Opportunity with AI and 
Machine Learning Inside and 
Outside of the Factory
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AI and ML Inside the Factory – The Internet of Things
Digital technologies now allow you to create flexible and intelligent manufacturing processes, not reliant on humans, that 
can rapidly adapt to changes and allow bespoke products to be made at scale. The principles of Industry 4.0.

The Internet of Things (IOT) is at the heart of this as it connects the physical world to the digital world through sensors 
and edge computing allowing data, through analytics, to deliver insight, predict the future and create change. Industrial 
IoT makes industrial processes efficient, productive, and innovative by enabling an architecture that provides real-time 
information about operational and business systems.

The information from your factory can be coupled with open source and market place data and data from all of your 
factories across the globe to multiply the power of your AI and ML. 

To build manufacturing resilience inside of the 
factory, consider using:

1. Machine learning to predict when a machine is likely to fail 
or if there will be a failure in your manufacturing process thus 
increasing machine utilisation and reducing waste,

2. Machine learning to detect and locate anomalies and 
provide workers with warning of when and where an anomaly 
is likely to take place,

3. Control systems and intelligent machines to auto correct, 
and to augment or replace humans thus freeing them to 
undertake tasks where human skills are more useful.
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Case Study: Predict Spoilage & Increase Productivity with 
Machine Learning

Our client, a leading machinery manufacturer, wanted 
to investigate how to reduce machine downtime, 
reduce material wastage and improve energy 
efficiency in their machines and factories. 

They had multiple data sources as well as an IoT 
platform providing streaming data from their 
machines, and need technical expertise to support 
their data roadmap.

Using our Machine Learning Accelerator Framework, 
we built a suite of Machine Learning pipelines to 
predict downtime, detect anomalies and benchmark 
machine performance that could be scaled to serve 
their global operations and customer base.

The system is targeting a 5% reduction in 
spoilage events, which equates to an increase in 
revenue per line by £3m+.
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AI and ML Outside the Factory - The Supply Chain

To build manufacturing resilience 
outside of the factory, consider 
having:

1. Demand forecasting models that accurately 
predict future changes in demand and digital 
twins that model and simulate supply chains 
and determine potential future risks,

2. Machine Learning tools that predict customer 
churn so preventive action can take place by 
sales and marketing,

3. Digital tracking of parts and products and 
remote product monitoring to improve delivery 
and after market services. 

A typical supply chain involves many sub players, logistical interfaces and geographical locations. The supply chain is depicted 
here as a linear flow but generally they are three dimensional complex networks. If at any time, especially if the supply chain is 
lean, there is a failure in any one node in the supply network, many other parts can fail. 

Synchronising demand and supply is key to avoiding overstock and shortages at any point in the supply chain. Also, as 
manufacturing becomes more sustainable and business models such as products as a service and reuse/remodel become 
more common, knowing the state of your product in the field will become essential. 
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Case Study: Optimise supply chains & increase profitability by 
20% with machine learning and demand forecasting
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Our client, a leading high street retailer, was achieving 
a healthy profit but their demand forecasting was 
less than optimal, resulting in excess stock, high costs 
and high rates of discounting. With 25% of their stock 
discounted, their management team needed to take 
action to increase revenues and profitability. 

Using our Machine Learning Accelerator Framework, 
we built a Data & AI strategy and 12-month roadmap 
to enhance the supply chain.

Through scalable, pervasive AI and machine learning 
applications, the strategy equips the retailer to target 
a reduction in management complexity and risk to 
increase profit by 20% and in discounted selling by 
10%.

The responsive and flexible design enables 
the business to stay one step ahead in a highly 
competitive marketplace.
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CHAPTER 5:
The Opportunity to Adopting AI 
and Machine Learning at Scale
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Adoption barriers for Manufactures

According to a survey by The Manufacturer and IBM, only 19% of 
manufacturing decision makers reported that a ‘pilot to roll out process’ was 
their most significant barrier to adopting new technologies, demonstrating 
their ability to deploy targeted projects to deliver impact for the business. 
However, they did report that the main barriers to adoption were:

This study shows that resources 
and time is the greatest barrier for 
manufacturers, limiting their ability 
to deliver impact at scale. This is 
followed by barriers to funding 
and selecting the right technology 
to adopt, further highlighting 
the need for effective and value 
orientated solutions. 

It’s also clear that a key challenge 
that manufacturers face is the 
right skillset in their organisations 
to understand the digital 
technologies or develop an AI & 
ML roadmap with known ROI. 

Therefore, affordable rapidly 
deployable solutions are needed. 
This is where T-DAB can help you 
scale and overturn the barriers to 
adoption.
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Industrialising AI: How to Scale Intelligent Systems

We recognise that when organisations approach machine learning 
problems, they can historically encounter:

Long and manual development process requiring 
skilled resource and time for ingestion, cleaning, 
modelling and deployment

Large engineering overhead to build machine 
learning pipelines and ML-Ops infrastructure

High cost of data transfer and compute for training 
and inference, as well as

Complex regulatory and data privacy considerations 
in an increasingly fragmented and distributed data 
landscape

Manufacturers need to access to their insights quickly 
and need to utilise automated pipelines to enable 
the use of this technology. We undertake a modular 
approach to development and use pre-packaged 
solutions to solve these challenges.

Historical manual process

Overhead to industrialise

Automated ML Pipeline
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What we offer
How we implement and scale AI & ML faster, better and cheaper:

Strategy & 
Insight

MLOps 
Accelerator

Machine Learning
Accelerator

DISCOVER: RUN:BUILD:

Explore the art of the possible 
with AI & IIoT with a 6-week 

discovery exercise

Reduce costs and improve global 
competitiveness by harnessing AI 

and IIoT

Build the factory of the future 
with AI and a catalogue of ML 

pipelines

Deliver on sustainability targets 
through AI built into the factory 

of the future

Run at scale sustainably using 
MLOps

Increase performance and 
profitability through MLOps 

delivered at scale
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Our Delivery Framework for Effective AI & ML Adoption
At The Data Analysis Bureau, we provide an end-to-end accelerator framework designed to take you seamlessly from ideation 
to production, using pre-packaged machine learning pipelines and MLOps infrastructure.

Our delivery framework can help you scale machine learning solutions and cross the adoption gap. With clearly defined 
development stages, resource requirements, investments and deliverables, we can help you to deliver intelligent applications 
that return value to your business. 

MINIMUM VIABLE 
PRODUCT

PRODUCTIONPROTOTYPEDEMONSTRATORPROOF OF 
CONCEPT

EXPLORE 
OPPORTUNITIES & 

AVAILABLE DATA

TEST & 
EXPERIMENT 

WITH ML

BUILD & 
DEMONSTRATE ML 

SOLUTIONS

ITERATE
& 

INTEGRATE

 SCALE 
& 

UPDATE

Start building resilience today – schedule your call
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Many manufacturers already have 
access to large sets of data.

The question is, how can this be used 
deliver value and ROI?

Explore the opportunities of AI today - 
book your call 
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George Hancock
CGO & Business 

Development Director

george.hancock@t-dab.com

INFO@T-DAB.COM

Contact the Authors for an 
introductory briefing call to help 

you on your AI & ML journey

Paul Calver
CFO & Digital Manufacturing 

Director

paul.calver@t-dab.com
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